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Brake    (see  Air  Brake). 

Brake  Shoe  Tests 264, 

Brake  Shoes,  Wearing  Qualities — Conclusions 
Concerning  

Brick  Arch  for  Lignite  Burning  Engines 

Brick  -Arch      479t. 

r.ridge.  Longest  Railway 

Brulgeford,    42-ini}i    Lathe 191", 

I'.ridppford  Ileaw  Gap  Lathe  

Briquetted  Coal,  Tests  of 276, 

Bnqiiettitig   

British  Patent  Laws,  Change  in. : 

British  Railways,  Accidents  in  1907 

Brown,    W.    C,    Universal    Standard   Freight 

Cars 

Buda   Ratchet  Jack 

Buell,   D.   C,  The  Waste  of  Energy  in  Rail- 
Road  Operatbn 

?nos    Avres    Grojt    Southern    Ry.     Shops, 
vcT  Plant 

pos    Ayrcs   Western    Ry.,    Producer   Gas 

i-er   Plant    

Buffer  Block.  Use  of  on  Virginian  Ry.  Car. . 

IJnffing  Machine,  Purtable  Electric 

BufPiig  Shocks  in   Pissenger  Car  Design.... 

FiAIding,  The  Tallc'-t 

Bulldozer,   High    .Speed   Stop   Motion 

Bureau  of  American  Vlanfrs.  in  Europe 

Burning  Lignite  Coal  in  Locomotives,  C,   B. 

&  Q.  Ry 161*, 

B;iry  Air  Compressors 

Business  Notes, 

•JO,    80,    119,    160,    900,   252,   292,    332,   372, 

412,  452, 
Byrd  Tube  Welding  Vachine .m...... 


189* 

368* 

174* 

328* 

97t 

490* 

62* 

66* 

317* 

318 

161 
308* 
87t 
251t 
404* 
280 
161 
106t 
427t 

2241 

490* 

142 

168* 

166* 
415 
76* 
12* 
367t 
488* 
442t 

1811 
284* 


492 
198* 


Calorimeters  Used  on  Test  of  Mallet  Loco..   213 

Canadian   Railway    Cliih    ;if>9,   408,    436,   474 

Canadian    Railway    Clul    Scholaiship 238t 

I'unnflinn    Pacific   llall'«va>'. 

Car  Wheel,  Std.  Ca!.t  Iron 49* 

Cars,     Building     Wcoden     Freight     (see 

Cars,    Building-  Wooden   Freight). 

Cross  Head,  Alligator 338* 

Drawing   Office   System 

201  ,   22GS,  333*,   352§,   473§ 

Superheaters,    Si  rvice   Results 279 

Tire  Heater 344* 

Walschaert       Valve       Gear       for       2-8-0 

Loco 16*,     20§ 


Cur. 


Air  Brake  Instruction,  C.  R.  R.  of  N.  J.     95* 

Apprentices   in  C ir   Dept 388 

BIack>mit!i  Shop,  C.  P.  R .• . .     53* 

Built  in  1907 73 

Coal,  50  Ton,  Viiginian  Ry 413* 

Department,    Organizatidn    of    Car 464* 

Doors,    Box    265,  328* 

Dynamometer — On   Loco.,  Test 213 

Electric,   Testing  Plant   for lilt 

Flat,  Unloading  Soil 442t 

Freight,  Steel   (see  Steel  Freight  Cars). 

P'reight,    Universa    Standard 224,  227§ 

Gener.il  Service,  Kalstcn 429' 

Gondola,  60  ton  Stindard,  Virginian  Ry.  413* 

Gondola,   Design   432§ 

Gondola,   Steel,  C.  B.  &  Q 247* 

Inspecting  and  Wejching,  New 68 

Interchange,  Freight 257 

Machine  Shop,  C.  P.  R 54* 

Marking  of  Freight  F.q'iipment 264,  325 

Motor    266,  312S,  353: 

Motor,  Gas-Electric.  .Sttang 266* 

Motor,  G.isoline-Elfctric.  Gen.  Elec....  107* 
Motor,  Steam,  Conipoi-nd  Superheated..  298* 
Motor.  Steam,      Fcrccl      Lubrication     of 

Axle    Boxes 401 

Multi    Side    Door    ."or  Passengers 182 

Painting 68 

Pamting    Steel    Frei^it 6,    21§,  403 

Passenger   (si-c  Subway  Cars). 

Passenger,  Firepr«>of  Construction -for. .     270 

Passenger,  Lighting  ir.   Germany 297t 

Passenger,   Multi  Siiie  Door 182 

Passenger,   Philippin*    Railway 170* 

Passenger,  Steel    264,  266 

Passenger,  .Steel,    D?sjgn    of    (see    Steel 

Passenger   Car    Iksign). 

P.issenger,  Steel,  Lst  of 268 

Passenger,  With    Ctnter   Side    Door 182 

Repair   Bills,   Forein> 169 

Repairman,  Bonus  Kccord  of 209* 

Repairs  (see  Steel  Car  Repairs). 
Repairs,   Method  <•'  Making,   Santa   Fe..   208* 
Repairs,  Timekeenrs  and  Inspectors,  Ed- 
ucation of 209 

Shops,     Canadian   Pacific    Railway     (see 

Cars,     Building    Wooden     Freight — Q. 

P.    R.).  ^ 

Shop   for   Buildin     "'reight    Cars,    C.    P. 

R 65* 

Shops,  Organizat-  -i     464 

Shops,  Organ  i  zati  t\  in  Freight 70| 

Shop.    Steel    FreJ*t   Cars,    P.    &   L.    E. 

R.  R 1« 


I 


m 


p. — (Cont.)  . 

Situation,    Freight    359"   450* 

Statistics     68t 

Steel   Freight,  Lateral   Bracing  of.... 264,  266 
Steel,    Freight,    Repairing,    P.    &    L.    E. 

R.   R 1*.     20§ 

Steei  in  Construction  of , 104 

Steel    Passenger    Design    (see    Steel    Pas- 

sengtr  Car   Design). 

Steel,  Protective  Coatings  for 264,     329 

Steel,  Standardization   1005 

Steel    Underframes,    Straightening..,. 259* 

Stenciling   - 326 

Stock,  Ralston   . 429* 

Subway,   New    York    (see    Subway   Cars, 

Report  On). 

Tank ;. . 265 

Truck  Shop,  C.  P.   R ..».,..,     57* 

Truck  Side  Frame 217* 

Wheels  (see  Wheels). 

Wheels,  Allowable  Length  of  Flat  Spots 

On X9%* 

Wheel    Horing  Mill 48* 

Wheel  Boring  Mill,  Motor  Driven 189' 

V\hecl   Breaker  House,  C  .P.   R 46» 

W  heel  Foundry,   C.    P.   R 45* 

Wheels,  Cast    Iron     49*.  264,  318* 

Wheel   Defect    Gauge    319* 

Wheel,  Improving  the  EflSciency  of 255t 

Wheel  Lathe,  Niles 287* 

Wheel  Shop,  C.  P.  R 49* 

Car  DepHrtiiient  Betterment  Work, 

Santa  Fe,  J.  E.  Rhier. 

Bad    Order    Card ./...v-..  208* 

Bonus  Record  of  Repairmen 209* 

Bonus  Schedules,  Education  of  Timekeep- 
ers and  Inspectors  in  their  use 209 

Carg,  Number  of  Men  In 211 

M.  C.  B.   Rules.     Classes  for  Studying..   210 
Material,  Delivery  of  to  Repair  Tracks..   211 

Method  of  Making  Repairs 208 

Repair  Bills,  Aids  for  Making  Correct..  210 
Results  of  Betterment  Work 210 

CnrN,    Bnlltlins    Wooden    Freight, 
tan.  Pnc.  Ry. 

Arrangement    of    Plant 44* 

Axle  1  .allies,  Arrangement   of    50* 

Axle  loathes,   I'oundations     for     51* 

Axles,    Truck    for   Handling 50* 

Blacksmith  Shop 53* 

Bolts,  Forging  and  Handling 54*,  56*,  62' 

Boring  Mill,  Car  Wheel 48* 

Brake  Lever  Rolls 62* 

Crane,  5-ton  Grafton 59* 

Crane,  Pneumatic,  Garry 57* 

Delivery  of  Material 44 

Doors,  Steel  End — Hammer  for  Riveting  66* 

Draft  Rigg^ing,   Device  for  Assembling.  .  63* 

Drill,   Aich   Bar 56* 

Drill,     Sensitive 56* 

Dry  Kiln   61* 

Editorial  Note  708 

Erecting    Shop    65* 

Foundry,  Gray   Iron 63 

Foundry,  Wheel     45* 

General   Arrangement  of  Plant 44* 

Gray  Iron  Foundry 63 

Hammer  for  Light  Riveting,  Pneumatic.  56* 

Inspecting     68 

1  ntroductory    43 

Kiln,    Dry    61 

Lumber   Yard    69* 

Machine  Shop    55* 

Material,  Ordering  and  Delivery  of 44 

Mounting    Wheels    and    Axles,     Double 

Truck    for    .' 60* 

Nut    Tappers    56* 

Ordering  and  Delivery  of  Material 44 

Organization  of  Department 44 

Painting    68* 

Pipes,   Brake,   Device  for  Bending 66* 

Planing   Mill    61* 

Smith  Shop    63* 

Truck   Erecting  Shop    57* 

Truck   for  Handling  Axles 50* 

Truck   for  Mounting  Wheels  and  Axles, 

Double   50* 

Truss  Rod  E/epartment,   Smith   Shop....  62* 

Truss  Rods,  Device  for  Bending 62* 

Weighing    68 

Wheels    and    Axles,    Double    Truck    for 

Mounting    50* 

Wheel  Boring  Mill,  Niles  Car 48* 

Wheel     Breaker    House 46* 

Wheel,    Design    of   Cast   Iron 49* 

Wheel    Foundry    45* 

Wheels,     Mounted,     Device     for     Turn- 
ing         60*.  51* 

Wheels,  Pressures  for  Applying 51 

Wheel    Shop    49* 

Wheel  Tongs  for  Annealing  Pits 47* 

Car   Lighting  Engineers,   Assn.  of 404 

Cadines,    Pressed    Steel 34* 

Carrier   for    Brake   Hanger 490* 

(arson,    G.    E.,    Steel    Freight   Car   Construc- 
tion  and   Maintenance    402 

Cascade  Tunnel  Electrification   489t 

Cascade  Tunnel      Electrification,     Locomotive 

for     470* 

Cast   Iron,   Vanadium   In 101§,  115 

Cast  Iron  Wheel   (see  Wheels). 

Cast   Steel   Truck    Bolster 118* 

Cast   Steel   Truck   Side   Frame 217* 

Castings,  Repair   of   Cracks   and   Blow   Holes 

m      487 

Castle    Nuts     274,  306* 


Castle  Nuts,  Forging,  C.  M.  &  St.  P.  Ry 

Catalogs.. 40,    79,     119,    160,    200,    262,    291, 

332,  372,   411,  452, 

Catalogs,  Standard  Size 

Centering   Machine,   Santa   Fe.... 

Cen.  of  Ga.   Ry,  2-8-0  Loco » 

Ctn.  of  Ga.  Ry.,  Loco.  Feed  Water  Heater.. 

Cen.   R.   R.  tjf  N.  J.,  Air   Brake  Instruction 

Car    

Central  Railway  Club   369,  408,  436, 

Centre  Plates    264, 

Centre  Sills  of  Steel  Passenger  (^ars 

Centre  .Sills,  Steel  Passenger  Cars,  Theoreti- 
cal   Discussion    

Cliandler    Clutch    Planer 

Chicago  &  Alton,  4-6-2  Loco.  With  Narrow 
Fire   Box 

C,  B.  &  Q.,  Burning  Lig^nite  Coal  in  Loco- 
motives     161*. 

C,  B.  &  Q.,  Daily  Engine  Performance  Re- 
ports     

C,  B.  &  Q.  Gondola  Car.  60  ton  All-Steel 
Drop    Bottom    

C,  B.  &•  Q.  Ry.,  Mallet  Comp.  Loco.,  Service 
Results    

C.  M.  &  St.  P.  Ry.,  Bal.  Comp.  4-4-2  Loco.. 

C,  M.  &  St  P.  Ry.,  Coach  Paint  Shop 
Records     

C,  M.  &  St.  P..  Daily  Fuel  Performance 
Reports   

C,  M.  &  St  P.  Ry.,  Forging  Castle  Nuts... 

C,  M.  &  St  P.,  Fuel  Meetings 

C.  &  N.  W.  Ry.,  Fuel  Economy  Bulletin 

C.  &  N.  W.  Ry.,  New  Terminal  Station  at 
Chicago     ." 

C.  &  N.   W.   Ry.,  Rapid   lire  Boring 

C.  R.  &  1.  P.  Compound  Superheated  Steam 
Motor  Car    

C".  R.  1.  &  P.  Ry.,  Straightening  Steel  Under- 
frames      

Chicago,  New  Terminal  Station  in 

Chief    Clerk,    Duties    of 

Chinese   Railroads    

Cincinnati  Electrical  Tool  Co..  Grinder  and 
Buffer     

Cincinnati  Heavy  Forge  Planer 

Cincinnati  Lathe,  With  New  (^ared  Feed  De- 
vice 

Cincinnati,  N.  O.  &  f.  P.'  Ry!.  2-8-0  Loco! ! 

Clamp,  Flanging,  Air  Operated 

Clamps  for  (Jrinding  Wheels 

Clam-Shell  Bucket  and  Trolley  Type  Coaling 
Station    

Classes  for  Studying  M.  C.  B.  Rules 

Clerical    Force,    Organization   of 

Cleveland  City  Forge  &  Iron  Co.,  Data  Con- 
cerning Turn  Buckles  

C.  C.  C.  &  St.  L.  Heavy  Switching  Locos, 
for  Classification  Yards 

Cleveland  Pressed    Steel     Carlines 

Cleveland  Twist  Drill  Co.  Drill  Socket  and 
High  Speed  Steel  Reamers 

Clipping    Bureau    

Coach  Paint  Shop  Records,  C,  M.  &  St  P. 

Ry 


Coal. 


Briguetted,  Tests  of 276, 

Briquctting    

Car  for,   Vir.   Ry 


Coal  vsee  also  Fuel). 

Cbal  (see  Fuel  Economy,  Loco.). 

Coal   (see  Lignite  Coal). 

Cost   of   for   Locos 121, 

Cost  of  Handling 

Distribution  to  Coaling  Stations 

Economy  (see  Fuel  Economy). 

Exhaustion    of    Supply , 

Grade  of  for  Locos 

Handling  of   Company 

Industry    in    1907 .*^.i.-,.«. 

Lig:nite  (see  Lignite  Coal).     •    - 

Performance  Reports,  Daily 

Premiums    for   Enginemen 138, 

Premiums  for  Traveling  Engineers 

Supply,   Exhaustion  of 

Supply,  The  Nation's ....  -....?>•  •  •  •  •  ».#  •  • 

Coalinsr  StatlonH,  Iiocomotlve. 

Balanced  Two-Bucket  Hoist 

Best  Types 

Clam  Shell  Bucket  and  Trolley  Type 

Distribution    of    Fuel    to 

Jib  Crane,   Use  ot 

Link    Belt   Type 

Locomotive  Crane  Type 

Recommendations  of  Am.  Ry.  Engrg.  and 

M.   of  W.  Assn 

Reports  in   Connection   With  the  Opera- 
tion  of    

Robbins  Belt  Type 

Trestle    Type    

Trestle  Type,  Power  Operated 

Types  of  

Wastes   at    

Williams-White  Type    

Co-Efficients  of  Friction  Between  Wheels  and 

Rails    

College  Training,  Practical  Work  in  Connec- 
tion   With     21§, 

Collinwood    Locomotive    Shops.    Organization 

of     . .    _. 

Columbia  Univ.,   Evening  Qasses  at '. 

Combustion  and  Heat  Balances  in  Locos .... 
Combustion,  Loss  by  Imperfect  in  Loco.  Boil- 
ers  


427* 

492 

1808 

241* 

71* 

71* 

95* 
474 
327 
268 

83** 
32* 

399* 

1818 

139* 

247* 

303 
35* 

258' 

140* 
427* 
138 
136 

435 
362* 

293* 

259* 
435 

468 
447t 

76* 
368' 

366* 

26* 

6* 

38* 

132 

210 
468 

482* 

19 
84* 

449* 
470 

268* 


280 
161 
413* 


122 
130 
126 

368t 
123 
361t 
198t 

139* 

355 

138 

368t 

223t 


1S2 
132 

132 

126* 

131 

132 

132 

133 

134 
132 
131 
131 
130 
134 
131 

109* 

lOlt 

467* 
409t 
186* 

188* 


Combustion,  Loss  of  Heat  in  Products  of....  186* 

Cximpound   Locomotive S47t 

Compound  I^oco.  (see  Bal.  Comp.). 
Compound  Loco,   (see  Mallet  Comp.). 
Compound  Loco,  (see  DeGlehn  Comp.). 

Compounds   and    Superheating S48 

Concrete  Road  for  Automobiles 476t 

Condition   of   Power,    Reports   On 393$,  460* 

Connectors,,    Automatic 264,  871* 

Conservation  of  the  Nation's  Fuel  Supply....  177t 

Conservation  of  Our  Natural  Resources 1&2 

Conservatism   on   Railroads 283| 

Consolidation  Loco..  A.  T.  &  S.   F 118* 

(xinsolidation  Loco.,  Cen.  of  Ciia.  Ry 71* 

Consolidation  Loco.,  C.  N.  O.  &  T.  F.  Ry...  ««* 

Consolidation  Loco.,   Gt.    Nor.    Ry 192* 

Consolidation  Locos.,    Tabular    Comparison..  2S2 

Convention   Exhibits    MS 

Correspondence,    How   to   Handle 4W 

Cost  of  Handling  Coal  at  Coaling  Stations. . .  ISO 

Cost  of  Power  Per  Brake  H.  P 10« 

Cost  of  Watching  the  Railroads 179t 

Coupler   Side  Clearance S24 

Couplers,   Test  of  M.   C.  B 264,  819* 

Coupler,   Unlocking   Rod 320 

Coupler,  Worn  Limit  Gauge 819* 

Coupler   Yoke,   Attachment  of 886 

Coupling,    Shaft,    Hendershot 76* 

Cracks  in  Castings,  Repair  of 487 

Crane,  Garry,  Pneumatic 67* 

Crane,  Grafton,  5  Ton 69* 

Crane,  Jib,    Use    of    at    Loco.    Coaling    Sta- 
tion   181 

Crane,  Locomotive,  for  Coalitig 188 

Crane  Pipe    Threading   and    (Jutting-oflF    Ma- 
chine      t86« 

Crane  Trolley,  Compact  Electric ^4>|^ 

Crane,  Wrecking,  100  Ton,  HI.  Cent ItT* 

Crank  Axle  Pins,  Wearing  Out  of  Round 819* 

Crank   Axle   Problem,  Solution   of 218* 

Crank    Axle    Re-turning  -Machine 818* 

Crank  Axles,  Cost  of  Re-turning 881 

Crank  Axles,    Development    in    Design 818* 

Crawford,  J.  G.,  Distribution  of  Coal 18« 

Crawford,  J.  G.,  Locomotive  Fuel  Tests 184 

Crosby    Mechanical    Stoker 149* 

Cross,  C.  W.,  Address  at  Apprentice  Instruc- 
tors'   Conference     883 

Crosshead,  Alligator    888* 

Crosshead  Pins,  Finishing  from  Bar  Stock. . .  24«'" 

(Trude  Oil  Furnace  for  Smith  Shop 888* 

Curves,   Proper  Width  of  Trade  On 878 

Cussing  of  No  Value 891 

Cutter  Head  for  High   Speed  Matcher 196* 

Cutting  Metals,  Cost  by  C)xy-Acetylene  Meth- 
od       861 

Cutting  Metals,  Oxy-Acetylene  Method. .  .88*.  360 

Cutting  Speeds  of  High  Speed  Tools SOOt 

Cylinders,  4-6-2  Loco.,  C.  &  A 898* 

Cylinder   Boring   Machine 117*,   842*  8«8* 

Cylinders,  DeGlehn  Comp.,  Paris-Orleans  Ry.  341* 
Cylinders,  4-Cyl,   Simple  Loco.,  Gt  Nor.   Ry. 

(Eng.)     108* 

— Tyiinders,    Pacific  Type   Loco.,   N.   Y.   C 89«* 

Cylinder  Relief  and  Vacuum  Valve 194* 

Cylinders  for  Superheated  Steam 848* 

Cylinders,    Young    Valve    CSear 445* 

D 

Daily   Fuel   Performance    Reports 139* 

Davis,  Augustine,  Oxy-Acetylene  Process  for 

Welding  and  Cutting 880 

Davis- Bournonville   Acetylene   Torch 880 

Decapod  Locomotive,  B.  R.  &  P 881 

Deems,  J.  F.,  The  Apprentice  Question 888 

DeGlehn  Cotnp.  Loco.,  Gt.  Nor.  Ry.  (Eng.)..  489* 
DeGlehn    Comp.     Loco.,     Paris-Orleans    Ry., 

839*,  424* 
D.,    L.    &   W.    Ry.,   New    Design   of   Young 

Valve  and  Gear 444* 

Derrer   Universal   Shape  Attachment 884* 

Detroit  Sight  Feed  Air  Cylinder  Lubricator. .  447* 
Dies,    Hammer,    for    Fire     Hook     and     Ash 

Scraper     860* 

Door    (see   Fire   Door). 

Doors,    Box   Car 266,  828* 

Douglas,     A..     Universal     Standard     Freight 

Cars     225t 

Dow.  deo.  M.,  President's  Address,  M.  C.  B. 

Assn 288 

Draft    Oar,    Friction     (see    Friction    Draft 

(jcarV 

Draft  Riggini?,   Device   for   Assembling 88* 

Drafting  Room  and  Shop  Apprentices 884 

Drafting   Room    System    (see   Drawing  Office 

System). 
Drawbar    (see  Coupler). 

Drawbars.    Dynamometer    for   Lateral    Pres- 
sure    on 884* 

nrawinK  Office  System,  Canadtaa 
Pacille  Ry.,  G.  I.  Evans. 

Blue  Prints,  Distribution  of 888 

Blue  Prints,   Filing  Foreign 804 

Blue  T'rints,    Receipts   for 888 

Blue   Printing »04 

Changes  and    Revisions    88$ 

Changes  in  Progress : 884 

Drawing   Paper   for   Elevations 801 

Drawing  Tables    tOl* 

Editorial    Note      22«|,    8588,  478f 

File    for    Tracings 20S 

Filing  Svstem    801 

Foreign   Blue   Prints,   Filing 884 

Forging  Records  . . . . , 804* 

Index    Card    for   Drawings 808 

Introductory    tOl 


f.'joim) 


Dravrtna:   Office    System,    Canadian 

Pacific  Ry.,.  G.  I.  E-va.nm.—(Cont.) 

Maintenance  Regulations  333* 

Manufactured  Material  Lists  or  Records.  205* 

Material  Lists  for  New  Equipment 336 

Pattern  Records   204* 

:        Printing  Titles  on   Tracings 204 

Specifications     204 

Titles    on    Drawings 203* 

I'itles,  Printing  on  Tracings 204 

Tracings,  File  for 203 

Tracings,    Standard    Sizes 203* 

Tracings,  Titles  On 203* 

Drawing  Room,  Organization  of 457* 

Dsedge,   The   Largest   Hydraulic 410t 

Dreses   Radial   Drill,  4   Ft 443* 

Drill. 

Arch  Bar   66» 

Hackett  High   Speed 410* 

High    Duty    Foote-Burt 190* 

Multiple,  Power  Required  to  Drive 173 

Power   Required   to   Drive 175* 

Radial,  4  Foot,  Dreses 443* 

Radial.  High  Speed,  American 289* 

Radial,  Triple  Geared  High  Speed,  Amer- 
ican      448* 

Sensitive     66* 

Socket,    Double  Tang 449* 

Socket,   Lancaster  Oval   Taper 365* 

Tester,    Pneumatic 261* 

Drilling  in  Close  Quarters,   Device  for 240* 

Drilhng  Holes,  Jigs  for 241* 

Drilling,  Milling  and  Boring  Machine,  Lucas.  288* 

Drilling  and  Tapping  Tests 289,  448 

Driving  Box,    DeGlehn    Comp.    Loco.,    Paris- 
Orleans    Ry 425* 

Driving  Box    Pressure 380* 

Driving  Box  Work,  Gt.  Nor.  Ry 338* 

Driving  Wheel    Lathes,   Power   Required   by.  173 

Driving  Wheel    Lathe,    Sellers 283* 

Driving   Wheel   Tires,  Turning 267* 

Dry  Kiln,  Angus  Shops.  C.   P.  R 61* 

Dynamics  of    Loco.    Machinery 378*,  392iS 

Dynamometer  Car  on  Loco.  Test 213 

Dynamometer  for  Lateral  Pressure  on  Draw- 
bars      324» 

Dynamometer  Records,  Test  of  Mallet  Loco. 

216*.  217* 

E 

Elarnings,    Railroad    190 

Eastern    Ry,    of    France,    Mallet    Articulated 

Comp.  Loco 481* 

Economy,  Fuel.. 121*,  221t,  273,  287t,  306*, 

354,  4721,  473§ 

,  Editors,  A  Chat  With 4728 

Education    of    Car    Repair    Timekeepers    and 

Inspectors     209* 

Education  of   Firemen 135,  354 

Efficiency  of   Boilers 1818 

Efficiency  Card  System,  Individual 408* 

Efficiency,   Individual,   Check  on 456 

Efficiency   Records,   Individual    469* 

Electric  Cars,  Testing  Plant  for lilt 

Electric  Crane   Trolley 449* 

Electric  Driven     Pumping     Stations,     Power 

Plant  for   1H» 

Electric    Loco.,    Application    of    Extra    Truck 

Wheels  to    489* 

Electric   Loco.,   St.   Clair  Tunnel 485* 

Electric  Loco.,  3-Phase,  Gt.   Nor.  Ry 470* 

Electric  Motor   (see  Motor). 

Electric  Power,  Cost  of 106 

Electric  Railroad,   Monorail   444t 

Electric  vs.  Steam  Locomotives 170 

Electric  Wiring  of  Roundhouses lOOj 

Electrical  Power,  Increase  of 261t 

Electricity    in   Agriculture 407t 

Electricity  Increases  Traffic  Capacity 444t 

Electrification  of  the  Cascade  Tunnel 489t 

Electrification  of  the   N.   Y.    C.   &   H.    R.    R., 

Results   of    175 

Electrification  of  the  St.  Clair  Tunnel,  Grand 

Trunk   Ry 483* 

Electro-Pneumatic   Brake    »7t 

Elkhart  Roundhouse  Burns llOt 

End  Shocks  in  Passenger  Car  Design 12* 

Engine  Equipments      (see     Locomotive     Sup- 
plies, Handling). 

Engine  Failures,  L.  S.  &  M.  S 461* 

Engine  House   (see  Roundhouse). 

Engine  Performance    Reports,    Daily 139* 

Engine  Tiuck,    DeGlehn    Comp.    Loco.,   Paris- 
Orleans  Ry 424* 

Engine   Truck,   Trailing. 399* 

Enginemen,    Coal    Premiums    for 138,  355 

Enginemen's    Reports    172t 

English   Railways,  Accidents  in   1907 427t 

Ensie,  E.   Fish,  Handling  Loco.   Supplies.  .7*,  90 
Epler,   J.    E..   Betterment    Work   in    the    Car 

Dept 208* 

Epler,  J.   E.,   Foreign  Car   Repair  Bills 109 

Erecting  Shops,  Herring-Bone,  Arrangement.  435t 
Erecting  Shops,   Longitudinal   vs.   Transverse, 

343,  382 

Erecting  Shop,  Number  of  Pits  Required....  174 

Erecting  Shop,  Portable  Lathe  for 34* 

Erie  Mallet   Comp.   Loco.,   Service  Results...  302 

Erie  Mallet  Comp.  Loco.,  Test  of 212* 

European  Crank  Axle  Re-turning  Machine. . .  219* 

European   Steel  Car  Construction 267 

Evans,    G.     I.,    A    Practical    Drawing    Office 

System    201*,   2268,  333*.   3528.  473!S 

Exhaust  Nozzle,  Variable,   Paris-Orleans  Ry.  425* 

Exhibits   at   Atlantic   City  Conventions 292 

Expanding  Reamer,  High  Speed  Steel 449* 

Experience   as   a   Teacher 377t 

Exposition  of  Safety  Devices 177t 

Eye-Bolt     Forging    Machine 64* 


Fairbanks-Morse  Gas   Engine 

Fairbanks-Morse  Suction  Gas  Producer 

Fans,  Power  Required  to  Drive 

Fastest   Long   Distance   Run 

Feed  Water  Heater,  Cen.  of  Ga.  Ry 708, 

Feed  Water  Heater     Tests 

Feed  Water,   Heating  in   Tank 

Feed   Water  Regulator 

Filing  System,  Drawing  Room,  C.  P.  R 

Firebox   Design,    Reducing  Grate  Area 

Firebox,  Narrow,  C.  &  A 399*, 

Firebo.x   Steel,   Annealing    

Fire    Brick    Arch 

Fire  Brick  Arch  for  Lignite 

Fire  Brick  Arch,  Wade-Nicholson 

Fire  Doors,   Keep  Closed 

Fire   Extinguisher,  Success  Chemical 

Fire  Hook,   Improved  Design J 

Firemen,   Check   on   Individual   Efficiency.... 

Firemen,   Education   of 135 

Firemen,  Student  

Firing,    Locomotive 

Firing  Up,  Effect  on  Temperature  of  Boiler 
Sheets    

Fisher   Parallel   Leg  Vise    

Flanging  Clamp,   Air  Operated 

Flat  Cars,   Unloading   Soil 

Flat  Spots  on  Car  and  Loco.  Wheels,  Allow- 
able   Length    of 

Flat  Wheels,   Effect  on   Rails 

Flatter,  Standard  Blacksmith 

Floor_  Girders,    Steel   Passenger  Cars 

Flooring,  Best  Construction  for  Passenger 
Cars     

Florida  East  Coast  R.  R.,  Pacific  Type  Loco. 

Florida  East  Coast  R.  R.,  Roundhouse  Work 
Reports     

Flue  Gas  Analyses,  Loco.  Test 

Flues  (see  Tubes). 

Follower  Plate,   Dies  for  Forgoing 

Foote-Burt  High  Duty  Drill 

Foque,  T.  A.,  Remarkable  Results  in  Loco- 
motive  Boiler   Maintenance 

Forcing  Press   

Foreign  Car  Repair  Bills 

Forest  PreservDtit'n  in  Japan 

Forests  Fast  Disappearing 

Forging  Castle  Nuts.  C,  M.  &  St.  P.  Ry 

I'prgjn?  at  the   Gt.    N.   Shops 

Forging  Machines  for  Bolts 

Forging   Machine,   Eye   Bolt 

Forging  Machines,  Power  Required  to  Drive. 

Forging  Records,  C.   P.  R 

Forney,    Matthias    Nace 

Foundry,  Gray  Iron 

Foundry,  Wheel,  C.  P.  Ry 

Four-Cyl.  Bal.  Comp.  (see  Balanced  Com- 
pound). 

Fowler,  Geo.  L.,  Co- Efficients  of  Friction  Be- 
tween  Wheels  and   Rails 

Frame    Breakages     

Frames,   Front,   2  8-0   Loco.,   Gt.   Nor 

Frames,  Loco..    Stresses    On 378*, 

Frames,  Pacific  Type  Loco.,  N.   Y.   C 

Frame  Stiffening  Casting,  2-8-0  Loco.,  Gt. 
Nor.    Rv 

Frames,  Welding    Loco 

Freight  Crirs    (see  Cars). 

Freight  Loco.,  2-C-f.-0.  Mallet,  Eastern  Ry.  of 
France   

Freight  Loco..  2-6-0-2,  Mallet,  Mex.  Cent.  Ry. 

Freight   Loco.,   2-6-2,   Wabash    R.    R. 

Freight  Loco.,  2-8-0,  A.  T.  &  S.  F 

Freight  Loco.,  2-8-0,  Cen.    of    Go.     Ry 

Freight  Loco.,  2-8-0,  C.   N.  O.  &  T.   P.   Ry.. 

Freight  Loco.,  2-8  0,  Gt.  Nor.  Ry 

Freight  Loco..  4-6-0,  Texas  &  Pacific  Ry. . . . 

Freight  Tunnels  for  New  York  City,  Pro- 
posed      

Friction  Between  Wheels  and  Rails,  Co-Ef- 
ficients   of 

Friction  Draft  Gear,  M.  C.  B.  Committee  Re- 
port     

Friction  Draft  Gear  Tests 

'Frisco    (see   St.   Louis  &  San    Francisco   Ry.) 

Frogs  and  Switches,  Melting  Snow  at 

Front  End  Appliances,  Instruction  of  Fire- 
men     

Front  End  Arrangement  for  Burning  Ligrnite 
^  on  the   Burlington 

Front  End  Arrangement,  Pacific  Type  Loco., 

N.  Y.  c ; 

Fry,  Lawford  H.,  Combustion  and  Heat  Bal- 
ances in  Locomotives 

Frv,  lawford  H.,  Locomotive  Characteris- 
tics     417*, 

Fuel  (see  also  Coal). 

Fuel  -Association,  International  Railway,  For- 
mation of 

Fuel   Department  Organization 134, 

Fuel,    Distribution   to  Coaling   Stations 

Fuel   Economy 221t,   273,   287t,   306*, 
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167» 
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169 
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222* 
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174* 
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109* 
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193* 
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193* 
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31* 
113* 
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192* 
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109* 
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354 

161* 
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186* 
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471 
143 
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Fnel    Economy,    TiOcomotl-ve. 

A..  T.  &  S.  F.  Ry.,  Daily  Engine  Per- 
formance   Reports    140* 

A.,  T.  &  S.  F.  Ry.,  Fuel  Dept.,  Organi- 
zation   of    134 

A..  T.  &  S.  F.  Ry..  Reports  in  Connec- 
tion  with   Fuel   Stations 184 

Briquetting    151 

Buell,  D.  C,  Waste  of  Energy  in  Rail- 
road   Operation     142 

C,  B.  &  Q.  Ry.,  Daily  Engine  Perform- 
ance Reports    139* 

C,  M.  &  St.  P.  Ry.,  Daily  Engine  Per- 
formance   Reports    140* 

C,  M.  &  St.  P.  Ry..  Fuel  Meetings 138 


Fuel  Economy,  Itocomotlve. — (Cont.) 

C.  &  N.  W.  Ry.,  Bulletin  on  Fuel  Econ- 
omy  

Coal,   Distribution  to  Coaling  Stations... 

Coal    Premiums   for   Enginemen 

Coal  Premiums  for  Traveling  Engineers. 
Coaling  Stations,  Distribution  of  Fuel  to. 
Coaling    Stations,     Recommendations     of 

.Am.  Ry.  Kngrg.  &  M.  of  W.  Assn... 
Coaling    Stations,    Reports   in   Connection 

With     Operation     

COALING  STATIONS,  TYPES  OF 

Balanced     Two-Bucket     Hoist 

Clara-Shell   Bucket  and  Trolley  Type .  . 

Coaling  frjm  Cars  With  Jib  Crane... 

Link    Belt    Type    

Locomotive  Crane  Type   

Robbins    Belt   Type    

Shoveling   from   Car   to  Tender 

Trestle    Type     

Trestle   Tyj>e,    Power   Operated 

Williams-White   Type    

Coaling  Stations,  Wastes  at 

Cost  of  Fuel  for  Locomotives 121, 

Co^t  of  Handling  Coal 

Crawford,  J.   G.,   Distribution  of  Fuel  to 

Coaling  .stations   

Crawford,    J.    (i..    Fuel    Tests 

Crosby  Mechanical  Stoker 

Daily  Coal  Performance  Reports 

Distribution  of  Fuel 

Education^of  Firemen 

Firemen,  Education  of 

Firing    _ 

Fuel   Department,   Organization  of...  134, 

Fuel  Meetings   

i'"uel    Performance   Records 

Fuel  Tests — _ 

Government  I'uel  Investigation 

Grade  of  Fuel  to  Use  on  Locos 

Gt.  Nor.  Ry.,  Daily  Engine  Performance 

Reports    

Hayden  Mechanical   Stoker 

Holmes,  Dr.  J.  A.,  Mining  and  Utiliza- 
tion of  Coal  

Importance  of  This  Question 

Inspection  at  the  Mines 

Literature  for  Education  of  Enginemen.. 

Mechanical   Stokers   

Mines,   Inspection  at 

Mining  and   Utilization  of  Fuel 

Organization  of  Fuel  Department. ..  .134. 

Performance  Records 

Premiums  for  Enginemen 

Premiums  for  Traveling  Enginemen 

Quaylc.  R.,  Bulletin  on  Fuel  Economy.  .  . 
Reports  in  Connection  With  Operation  of 

Fuel  Stations 

Rice,  X.  M.,  Wastes  at  Fuel  Stations.... 

Stokers,  Mechanical   

Strouse  Mechanical  Stoker. 

Tests  of  Fuel 

Traveling  Engineers,  Fuel  Premiums  for 
Traveling  Engineers,  Qualifications  of.. 
Waste  of  Energy  in  Railroad  Operation. 

Wastts  at  Fuel  Stations 

Weighing  Coal   Issued  to  Locos 

Fuel  Econom.y,  Gas  Engines 

Fuel  for  Producer  Gas 

Fuel,  Loss  of  on  lx)comotives 

Fuel   .Men  Organize,  Railroad 

Fuel     Premiums    for    Enginemen 138, 

Fuel   Premiums  for  Trav.   Engrs 

Fuel  .Supply,  Conservation  of  the  Nation's. . . . 

Fuel  Supply,  The  Nation's 

Fuel,  Waste  of  Ix)comotive 

Furnace,  Crude  Oil  for  Smith  Shop 

Furnace  for  Ile.iting  Steel  Car  Parts 

Q 

Gaines  Feed  Water  Heater 

Gang,  Number  of  Men  for  Freight  Car  Repair 

Garbe.  Robert,  Superheated  Steam  for  Loco- 
motives     99,   100§,    348*, 

Gardner,  Henry,  Benefits  of  Improved  Ap- 
prcnt!ccf.hip  Methods 

Garland  Ventilator ..,...,......, 

Garry  Pneumatic  Crane.  ,.i. ■,..**•■. »•..♦•••• 

Gas  (see  Producer  Gas).         ■ '   '     '  '^    '     ( 

Gas-Electric  Motor  Car,  Strang 

Gas  Engines,  Fuel  Economy  of 

Gas    Engine,    Fairbanks-Morse 

Gas  Engine,  Mesta 

Gas  Engines,  Buenos  Ayrcs  Western  Ry 

G.is  Engine  Plant.  Producer 

( ias  Lighting,  Pintsch,  Extent  of 

Gas  Power,  Cost  of 

Gas  Producers,  Buenos  Ayres  Western  Ry... 

Gas  Producer,  Suction 

(insoline-EIectric  Motor  Car,  General  Electric 
Co 

Gasoline  Power,  Cost  of. 

Gasoline  vs.  Alcohol  Engines 

Gauge_  for  Wheel  Defects  and  Worn  Coupler 
Limits    

Gauges,  Steam  and  Air,  Testing  and  Care  of, 
C.  P.  R 

f»ear  Box  for  Shapers 

General  Electric  Gasoline-Electric  Motor  Car. 

''reneral    Electric    Co.    Locomotive 

General  Foremen.  A  Talk  to,  by  Robt.  Quayle 

General  Foremen'.;  Association 

General  Service  Car.  Ralston 

Gi-neral  Staff,  Organization  of 

Germanv,  Car  Lighting  in 

Gibbs.  A.  W..  Tests  of  Briquetted  Coal 

Gisholt  Lathe,  and  Work  Done  by 

G«ilden-Ander?on  Feed  Water  Regulator 

Gondola  Car,  50  Ton,  Steel,  Virginian  Ry. . . 
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71* 
211 

491 

384 
314 
67* 

256* 
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358* 
286* 
166* 
29t 
450 
106 
166* 
356* 

707* 

100 

188t 

319* 

888 

196* 

107* 

470* 

390 

168 

489* 

456 

897t 

280 

240* 

194* 

418* 


Gondola  Car,  Steel,  C.  B.  &  Q. .  ..v.:^;«««>.^. — 

Gondola    Coal    Car    Design ;,........  4Wf 

Gcss,  Dr.  W.  F.  M.,  Fuel  Economy 221t 

Goss,  Dr.  W.  F.  M.,  Installation  of 85 

Trould  Cast  St.^el  Truck  Bolster 118» 

Gould  Safety  Continuous  Feed  Water  Regula- 
tor      194* 

Government  Fuel  Investigations 123 

Grafton  Crane.  5  Ton 69» 

Grand  Trunk  Ry.  Apprentice  System 21* 

Cirand   Tr  ink    Electric   Loco 485» 

(Jrpnd   Tnmk    Ry.,    Electrification   of   the    St. 

Clair  T  innel    483» 

Grant  Roller  Bearing,  Improved 361* 

Graphical  Analysis  of  Passenger  Car  Stresses  13* 

Grate  Area,  Reducing 432| 

Grates  for  T.ignite  Burning  Engines 168* 

Grates,  When'  They  Should  be  Shaken 354 

Graves,  R.  I..  The  Future  of  the  Apprentice.  845 

Gray  Iron  Foundry 53 

( ;t.  Nor.   Rv.  2-8-0  Loco 192* 

Gt.   Nor.   Ry.,   S-Thase  Electric   Loco 470* 

Gt.  Nor.  Ry.,  Dailv  Fuel  'Performance  Reports  141* 

Gt.  Nor.  Ry.,  Driving  Box  Work 338* 

Gt.  Nor.  Ry.,  Mallet  Corap.  Loco.,  Service  Re- 
sults    302 

Gt.  Nor.  Ry.,  Power  Reversing  Gear 260* 

Gt.  Nor.   Rv.  Shops,   Forging  at 222* 

Gt.  Nor.  Rv.,  Turning  Driving  Wheel  Tires. .  257* 

Gt  Nor.  Ry.  (F.ng.),  4-Cyl.  Simple  Loco 102* 

Gt.  Nor.  '-^y.  (En^.),    Comparative    Trials     of 

Simple  nnd  Comp.   Locos 439* 

Grinders,  Power  Required  to  Drive 173 

Grinding  and  Buffing  Machine,  Portable  Elec- 
tric    76* 

Grinding  Wheels,  Monarch  Oamps  for 88* 

Grinding  Wheel  Stands,  Santa  Fe 241* 

H  ■:^,:?~'.. 

Hackctt  High  Speed  Drill 410* 

Hammer    Dies   for   Improved   Fire   Hook   and 

-Ash  Scraper 860* 

Hammer  for  Light  Riveting,  Pneumatic 56* 

Hnmrners,  Helve,  Power  Required  to  Drive..  173 
Hancock,    E.    L.,    Allowable    Length    of    Flat 

.Spots  on  C.ir  and  I.oco.  Wheels 188* 

Handling  Loco.  Supplies  (see  Loco.  Supplies 
Handling). 

Hayden  Mechanical  Stoker 147* 

Heat  Loss  in  Loo.  Boilers. 186* 

Heater  for  Tires,  Can.  Pac.  Ry 344* 

Heaters,  Feed  Wtiter  (see  Feed  Water  Heat- 
ers). 

Heater,  Portable,  for  Rivets. 4* 

Heater  for  Steel  Car  Repairs,   Portable 4* 

Heating  Passenger  Cars 204,  312§,  313 

Heating  System,  Regulating  Direct  Steam....  300* 

Helve  Hammers,  Power  Required  to  Drive. .  .  173 

Hendcrshot  Shaft  Coupling 76* 

Henschel  &  Son,  Tube  Blowing  Device 418* 

Herring-bone  Arrangement  for  Erecting  Shops  435t 

Hickey,  John,  Hollow  Staybolts 116 

Hijfh  Speed  Steel 274 

High  Speed  Steel  Milling  Cutlers 189 

High   .Speed  Steel   Reamers 449* 

High   Speed  Tools,  Cutting  Speeds  of SOOf 

Hill,  T.  T.,  Railroads  and  Prosperity 376 

Hill,  J.  J.,  Universal  Standard  Freight  Cars..  225J 

Hogan,  C.  H.,  On  the  Apprentice  Question...  383 

Hollow  Staybolts 116 

Holmes,  Dr.  T.  A.,  Mining  and  Utilization  of 

Fuel ". 121 

Ilorse-Power  to  Drive  Machine  Tools 259t 

Hose  Specifications,  Air  Brake 264,  265 

Hydraulic    Dredge.   The   Largest,  .►i. v..;  .. .  410+ 

Illinois  Central    R    R..   Rolling   Mill 486* 

111.  Cen.  Railroad  Wrecking  Crane 197* 

Illuminants,  Their  Cost  and  Waste 300t 

Indenture  for  Apprentices,  Grand  Trunk  Ry.  21 

Index  for  Drawings,  C.  P.  R 202* 

Indicator  Cards,  Mallet  Comp.  Loco 216* 

Indicators  on  Loco.  Test 213 

Individual  Efficiency  Card  System 468* 

Indjviduel    Efl^ciency,   Check  On 456 

Individual    Efficiency    Records 459* 

Individual  Efficiency,  Santa  Fe 472§ 

Industrial   Education,  Meeting  of  Society  for 

Promotion  of 415t 

Industrial  Oxygen  Co.'s  Autogenous  Welding 

System 28* 

Iniectors,    Variation    in    Boiler    Temperatures 

Due  to  Use  of 373* 

Inspecting  and  Weighing  New  Freight  Cars..  68 

Inspection  of  Coal  at  the  Mines 126 

Inspectors.  Car  Repair,  Education  of 209* 

Intercepting    Valve,     DeGlehn    Comp,    Loco., 

Paris-Orleans  Ry 426* 

Interchange  of  Freight  Cars 257 

International   Railway    Fuel  Assn ....,471$ 

Iron  (see  Malleable  Iron).  /:-'.■ 

J 

Jack,    New    Ratchet 490* 

Jack.  Steel  Car  Repair 4* 

Jacobs,  IT.  W..  Betterment  Briefs 228 

Jacobs  Crank  Axle  Re-turning  Machine 218* 

Japan,    Forest   Preservation   in 489t 

Jib  Crane,  Use  of  at  Loco.  Coaling  Station . .  131 

Jigs  for  Drilling  Holes,  Santa  Fe 241* 

Johns-Manville    Boiler   Compound 157* 

Johns-Manvillc      "Leak-No"      Metallic      Com- 
pound        487 

Johnston,  W.   E.,  Locomotive  Smoke  Stacks, 

85*  298 

Journal  Box,  Boltless .'  817* 


Journal  Box  and  Pedestals  for  Passenger  Cars, 
■  264,  326* 

Journals,  Forced    Lubrication,    Steam     Motor 

Car 401 

Journals,  J>engthening  Partially  Worn 329 

Kellogg,   W.   L.,  Qualifications  and  Duties  of      '     ' 
the    i  raveling   tngineer 396 

Kendrick,   1.  VV.,   Universal  Standard  Freight 
Cars  . 224i 

Kiln,  Dry,  C.  P.  R 61* 

Kruttschnitt,    I.,   Universal   Standard    Freight 
Cars 224J 

L 

Lake,  Chas.  S.,  4-Cyl.   Simple  Loco.,  Gt  Nor. 

Ry.   (Eng.) ...•••    102* 

L.    S.   &   M.   S.    Ry..  Organization   ot    Motive 

Power    Dept 463 

L.  S.  &  y..  S.  Ry.,  Map  of 466* 

Lancaster  Oval  Drive 964 

Lancaster  Oval  Taper  Drill  Socket 365* 

Lanning,    Howard    H.,    The    Solution   of   the 

Crank   Axle    Problem    218* 

Lateial  Bracing  of  Steel  Freight  Cars 264,  265^ 

Lathe,  Axle •. •  •  •  •••  •      50 

Lathe,  Axle,  Foundation  for .:.,^<.>.. .     51* 

Lathe,  .\xle,    .Niles-lJement-Pond 407* 

Lathe,  Bridgeford  42-inch  Geared  Head.  191*.  251t 

Lathe,  Car  Wheel,  Nilcs 287* 

Lathe,   Drivng     \N  heel,    Power     Required     to 

Drive      173 

l^the.   Driving  Wheel,   Sellers 283' 

Laihe,  Heavy  Gap,  Bridgeford 404* 

Lathe,  Motor   Driven,  LeBlond 159* 

Lathe,  Portable   34*.  367* 

Lathe,  Power    Required   to   Drive 173 

Lathe,  Rapid  Reduction,  Springlield 331* 

Lathe,  Schellenbach  J  8-inch   406* 

Lathe  With  New  Geared  Feed  Device 366* 

Ivtaderbhip,   Good 454 

"Leak-No"     Metallic    Compound 487 

LeBlond  Motor  Driven  Engine  Lathes 159* 

Lehigh  \allcy  Signal  Tests 108t 

Lewis,  W.  H.,  Reinforced  Flue  Sheet 206* 

Lighting    Cars     in     Germany 297t 

Ligliting,    Cost    of 300t 

Ligiiting  Shops    29 

Lig^nite  Coal,   Burning  in  Locos 101*,  181§ 

Link   Belt    Type  Coaling   Stations 132 

Link  and  Link  Block,  Simple  Design 346* 

Link,  Walschaert  Valve  Gear 88* 

Link,  Walschaert  Valve  Gear,  A.  T.  &  S.  F.    114* 
Link,  Walschaert  Valve  Gear,  C.  P.  R.......      18* 

Link,   Walschaert    Valve   Gear.   P.    R.   R 254* 

Liniers  Power  House,  Buenos  Ayres  Western 

Ky 166* 

Loading  Long  Material,  Revision  of  Rules  for  264 

Locomotive. 

0-6-0,  Tabular  Comparison 231 

0-8-0,  C.  &  0 231 

0-10  0,  C.  C.  C.  &  St  L 19 

0-10-0,  L.  S.  &  M.  S 231 

2-6-2,  Tabular  Comparison 230 

2-6-2,  Wabash  Railroad 31* 

2-8  0,  A.  T.  &  S.  F.  Ry 113* 

2  8-0,  Cen.  of  Ga.   Ry 71* 

2  8  0,  C.   N.  O.  &  T.   P.   Rjr 26* 

2-8-0,  Gt.  Nor ." 192* 

2-8-0,  Tabular  Comparison.  .»>»,.> 232 

2-8-2.  Tabular  Comparison..*,.... 231 

2-10  0.  B.  R.  &  P 231 

2-10-2,  Tabular  Comparison 231 

4-4-0,  Tabular  Comparison 229 

4  4-2,  C.  .M.  &  St  P.  Ry 36- 

4-4-2,  Gt.  Nor.  R3'.   (Eng.) 102*.  439* 

4-4-2,  Tabular  Comparison 229 

4-C-O,  Freight,' Tabular  Comparison 231 

4-6-0,  Passenger,  Tabular  Comparison 229 

4-6-0,  St.  L.  &  S.  F.  Ry 178* 

4-6-0,  Tex.  &  Pac.   Ry 77* 

4  6-2,  A.  T.  &  S.  F.  Ry 112* 

4-6-2,  C.  &  A.,   Narrow  Firebox 399* 

4-6-2.  Florida  Elast  Coast  R.  R 89* 

4  6  2,  N.  Y.  C 164* 

4-6-2,  N.  Y.  C,  Details  of 296* 

4-6-2,  Paris-Orleans  Ry 339*,  424* 

4  6-2,  Tabular  Comparison 230 

4-8-0.  N.  &  W 881 

0-4-4-0,  Elect-.ic  Gt  Nor.  Ry 470* 

0-»<-6-0,   Electric,    Grand    Trunk 485* 

0-8-8-0,  Tabular  Comparison 281 

0-8-so,  Test  of,  Erie 212* 

2-6-6-0,   Eastern    Ry.    of    France 481* 

2-6-6-2,  Tabular  Comparison 231 

2-6-6-2    Mex.     Cent.     Ry 477* 

Bal.  Comp.,  C.  MT  &  St  P.  Ry 36* 

Bal.   Comp.,  Tests   of 275,  300,  439* 

Bal.  Con:p.,  Gt  Nor.  Ry.   (Eng.) 439» 

Bal.  Simple,  Gt  Nor.  Ry.  (Eng.).  4-4-2..    102* 

Blanks  for  Reporting  Work  on 873,  276* 

Built  in  1 907 73 

Built  by  Baldwin  Works,  1907 38t 

Characteristics,  by  Lawford  H.  Fry, 

417*.  4338 
Coaling  Stations  (see  Coaling  Stations). 

Compound 347t 

Compounds   and    Superheating 348 

Compound    (see  Loco.,   DeGlehn). 
Compound  (see  Loco.,  Bal.  Comp.) 
Compound    (see  Loco.,   Mallet  Comp.) 

Crane  TyiK-  Coaling  Station 132 

DeGlehn,   Paris-Orleans   Ry. 339*,  424* 

Electric,  Application      of      Extra      Truck 

Wheels   to    489* 

Electric,  St  Clair  Tunnel .J....   485* 


I^ocomotlve. — (Cont.) 

Electric,  3-Phase,  Gt  Nor.  Ry 470* 

Electric  vs.  Steam. 176 

Feed  Water  Tests. 363 

Firing 146 

Frames  (see  Frames). 

Fuel      Economy      (see     Economy,     Loco- 
•-■'."  r      motive). 

Fuel  Tests    124 

Machinery,  Dynamics  of 878*.  892 J 

Mallet     (.see     Mallet     Articulated     Comp. 
Loco.,  Test  of). 

.Mr.llet  Eastern  Ry.  of  France 481* 

Mallet,   Mex  .Cent  Ry 477* 

Mallet 875,  301 

Mallet,  Operation  of 2275: 

Mallet,  Tabular    Comparison     231 

Mall.t  Type  for  Passenger  Service 432* 

Mechanical  Stokers  (see  Stokers,  Mechan- 
ical). . 
Operating  Department,  Organization  of..   46;»* 

Pedestal    Facing   Machine 158*.  488* 

Performance   Reports,   Daily 139* 

Repair  Costs  per  Mile 877t 

Repair    Shops,    CoUinwood,    Organization 

of 46^ 

Scale    for    W  eighing 478* 

Smoke   .Stacks    85*.   184*,  298* 

Steam  vs.   Electric 176 

Suticrheat    (.see   Superheated   Steam). 

iHieoiiiotive   SapplieMf   Hanfllliiflr* 

Accounting  ••;.•.«. ..••t.«.>'.«'««<-*»» *•••••  •  ^0 

Accounts ^ 9 

.Vpportioninent  of  Various  Expenses,  Ap- 
proximate      92 

Care    of ...,-...  894 

CJaring  for  Equipment 10 

Checking  Equipment    10 

Cost  of  Handling  Engine  Elquipments . . . .  8* 

Editorial  Note SOS 

ExiH.nscs,  Approximate  .\pportionment  of  92 

Filling  Requisitions 9 

General    Discussion 7 

.Maintain.mcc  of 395 

Requisition   Blank  .. «.>«4^.., .......... .  93* 

Refiuisitions,   Filling : 9 

Requisitions,      Instructions     for     Making 

Out     94 

Standard   Tool  Box 10* 

Standardizing  Equipment 9 

Supplyman's  Storehouse  and  Repair  Shop  10* 

Tool  Box.  Str,ndard lo'* 

l<«»t*<»iii«»tive. 

Test   (sec  Mallet  Articulated  Loco.,  Test 
oQ. 

Tests  of  Simple  and  Compound 439* 

Tests,  P.  R.  R.,  St.  Louis  and  Altoona..   187* 
Tool  Equipments  (see  Loco.  Supplies). 
Wheels,  Allowable   Length  of  Flat  Spots 

on    188*,  475* 

Wheel  F'lange  Lubricator r 442* 

Lodge  &•  Shipley  Portable  Lathe »e7* 

Long  Distance  Run,  Fastest 865* 

Long  Marerisl,  Revision  of  Rules  for  Loading  264 
Longitudinal  vs.  Transverse  Erecting  Shops, 

343,  882 
Lubrication    of   Air   Compressors   and    Pneu- 
matic Tools 97 

I.uhrication     of     Driving     Journals,     Forced, 

Steam  Motor  Car 401 

Lubrication  With  Superheated  Steam 851 

Lubricator  for  L'x^omotive  Wheel  Flange....  442' 

Lubricator,  Sight  Feed  Air  Cylinder 447* 

Lucas  Horizontal  Boring,  Drilling  and  Milling 

Machine    888* 

Lumber,  Greatest  Cut." i 90t 

Lumber  Yard.  Angus  Shops,  C.  P.  R 69* 

Lusitania,  Another  Record 48St 

M 

Machine  Shop,  Car,  C.  P.  R 64* 

Machine  Tool  Exhibit  at  Atlantic  City 890 

.Machine  Tools  in  Car  Machine  Shop,  C.  P.  R.     55* 
Machine  Tools,  Horse-Power  to  Drive. .  .173*,  859t 
Machine  Tools,  Rational  System    of    Number- 
ing       419 

Machine   Toolf,    Reliability  of   the   Individual 

Motor  Drive  for 180§ 

Maintenance  Regulations,  C.  P.  R 833* 

Mnllol     4rtloiilntecI    Compound    Lo- 
comotive, Test  of. 

Calorimeters   813 

Coal,  Weighing 812 

Dimensions  of  Li>co 812 

Dynamometer    Car     213 

Dynamometer  Records,  Sample 216*,  217* 

Editorial  Note 227| 

Flue  Gas  Analysis 213 

General  Description  of  Test 212 

Indicators   818 

Indicator  Cards,  Typical 816* 

Logs  of  Runs ......814*.  215* 

Measuring  Water  .;......;.».. 813 

Pyrometer *.....  814 

Results  of  Tests 815 

Revolution  Counters 818 

Vacuum  Gauge 213 

Water,  Measuring 812 

Weighing  Coal 212 

Mallet  Compound  Locomotives 275,  801 

-Mallet  Locomotive,    2-6-6-0,    Eastern    Ry.    of 

France     481* 

Mallet  Comp.  Locos.,  Advantaees. SOI 

Mallet  Cnmp.   Loco.,   Mex.   Cent   Ry 477* 

Mallet  Comp.  Locos.,  Operation  of t87S 


Mallet  Cotnp.  Locos.,  Service  Results 301 

Mallet  Coinp.  Loco,  for  Passenger  Service 432S 

Mallet  Comp.  Locos.,  Tabular  Comparison. .  . .   231 

Malleable  Iron,  Physical  Characteristics 397 

Manhattan  Bridge  Cables 403t 

Manufactured   Material   Lists  or   Records,   C. 

P.  R 205* 

Manufactured  Products,  Value  of 281t 

Map  of  L.   S.  &   M.   S.    Ry 466* 

Marking  of  Freight  Equipment  Cars 264,  325 

M.  M.  Assn.,  Officers  of 276 

M.  M.  Assn.,  President's  Address. 272 

M.   M.   Assn..   Report    of    Convention 272 

M.  M.  Assn.,  Scholarships 442 

.VI.    M.   Assn.,   Subjects     for     1909 281 

M.  M.  &  M.  C.  R.   Assns.,  Bequests  to 479 

M.  M.  &  M.  C.  B.  Consolidation 226| 

M.  M.  and  M.  C.  B.  Convention  Notes 262iS 

M.   M.  St  M.  C.   B.  Conventions  for  1909 471 

Master   Mechanic's   Department,   Organization 

of      459* 

M.  C.  B.  Assn.  Committees 355 

M.  C.  B.  Assn.  Committee  Work 353§ 

M.  C.  B.  Assn.,  Officers  of 265 

M.  C.  B.  Assn.,  Papers  for 353| 

M.  C.    B.   Assn.,   Report  of  Convention 263 

M.  C.  B.  Assn.,  Subjects  for  1909 265,  317 

M.  C.  B.  Rules,  Classes  for  Studying 210 

Matcher.  Cutter  Head  for  High  Speed 195* 

Material  Lists  for  New  Equipment 336* 

McCaslin,   A.    W.,   Improved    Design    of    Fire 

Hook  and  Ash  Scraper 360» 

McCaslin,  A.  W.,  Welding  Loco.  Frames 377* 

Mcintosh.    Wm.,   President's  Address   M.    M. 

.Assn.    .    272 

MoKtriian,    E.   J.,   Single  Boring  Bar   Macine 

for  Multiple  Cylinders 117* 

McKees  Rocks  Car  Shops,  P.  &  L.  E.  R.  R., 

1».     20§ 

Mechanical  Department  Expenses 122 

Mecharical   Department   Organization    (see 

Organization). 

Mechanical  Drawing  for  Apprentices 23* 

Mechanical  Engineer,  Definition  of 33t 

.\Iechaniral    Engineering    Department,    Organ- 
ization   of     457* 

Mechanical    Speed    Changing    Device 443* 

Mechanical  Speed  Changing  Device  for  Shap- 

ers    196» 

Mechanical  Stoker,  Crosby 149* 

Mechanical  Stoker,  Hayden 147* 

Mechanical  Stoker,  Strouse 151* 

M.  chanica!  Stokers   147*.  273,  276 

Melting  Snow  at  Frogs  and  Switches 423 

Mesti  Gas  Engjine 286* 

Metals,   Cutting   by   Oxy- Acetylene    Method..    361 
Merican  Central  Ry.   Mallet  Comp.   Loco....    447* 

Mexican  Railroads 447t 

Mikado  Type  Loco.,  Tabular  Comparison 231 

Milling,  Boring  and  Drilling  Machine,  Lucas.   288* 

Milling  Cutters,  High  Speed  Steel 189 

Millinir  Machines,  Power  Required  to  Drive..   173 

Mines.  Irspection  of  Coal  at 126 

Mining    and    Utilization    of    Fuel,    Dr.    J.    A. 

Holmes    121 

Minneapolis  &  St.  Louis  R.  R.,  Producer  Gas 

Engine  Plant  for  Repair  Shop 179t 

Minneapolis,   St.   Paul   &   Sault   Sainte   Marie 

Ry.,   Rtmatkable     Results     in     Locomotive 

Boiler  Maintetiance    157* 

Moldenke,    Dr.    Richard,    Vanadium   in   Cast 

Iron  115 

Molder    Apprentices,    Special    Course 390 

Monarch  Clamps  for  Grinding  Wheels 38* 

Monorail  Electric  Railroad 444t 

Morris  Fdy.  Co.,  The  John,  Lathe 406* 

Morrison,  C.  J.,  A.  Rational  System  of  Num- 

l>ering    419 

Motive  Power  Department  Expenses 122 

Motive  Power  Department  Organization.   (See 

Organization). 

Motor  Boat,  The  Fastest 344t 

Motor  Car,  Forced  Lubrication  of  Driving 

Journals 401 

Motor  Car,  Gas-Electric,  Strang 256* 

Motor  Car,  Gasoline-Electric,  (General  Electric  107* 
Motor  Car,  Steam,  Compound  Superheated. . .    293* 

Motor  Cars    266,  312§,  353t 

Motor  Drive,  Individual,  Reliability  of 180§ 

Motor   Driven    Block   and  Tackle 240* 

Motor  Driven    Car   Wheel   Boring  Mill 489" 

Motor  Driven  Engrjne  Lathes i69* 

Motor  Driven  Rapid  Reduction  Lathe 331* 

Motor  for  Driving  Transfer  Tables  and  Bend- 
ing Rolls 251* 

Motor  Driven  Tube  Welding  Machine 198* 

Motor  Trnck  of  Steam  Motor  Car 293* 

Motors  for  Machine  Tools,  Power  Required..   173* 
Mounce,    R.     S.,    Setting    Walschaert    Valve 

Gear 434* 

Mudge,    H.    U.,    Universal    Standard    Freight 

Cars  225f 

Muffled  Pop  Safety  Valve,  Development  of. . .   248* 

Multi  Side  Door  Passenger  Car 182 

Multiple  L>rills,  Power  Required  to  Drive. . . .   173 
Murray,  Oscnr  G.,  Universal  Standard  Freight 

Cars   225t 

N 

National    Problem,    Our .....;....   248t 

Natural   Resources,  Conservation  of.  ........    152 

Newton  Cylinder  and  Valve  Chamber  Boring 

Machine     363* 

New  England   Railroad  Cub... 369,  408,  4.36,  474 
New  Equipment,    Material    Lists    for...    ....   336* 


N.  Y.  C.  &  H.  R.  R.  R.,  Results  of  the  Elec- 
trification         175 

N.  y.  C.  ii  H.  R.  R.  R.,  Ventilation  of  Stor- 
age   Battery    Houses    195" 

N.   Y.   C.   Lines,  4-6-2   Loco 164*.  296* 

.\.   V.  {".   Lines,  Apprentice   Instructors'   Con- 
ference,   Abstract    of  Proceedings 383*.  3928 

New   York  City   Fretglit  Tunnels 423t 

i\.    Y.    N.    H.    iSi    H.    R.    R..    Application    of 
Kxtni   Truck    Wheels   to    Electric   Loco....   489' 

New  York  Railroad  Club 369,  408,  436,  474 

\ew  York   Subway   Cars   (See   Subway   Cars, 

Report  on). 
Niles-Bement-Pond   Boring   Mill   for  Tires...   362' 

Niles-Bement-Pond   Planer,    422>1    ton 74* 

Niles  Car  Wheel  Boring  Mill 48* 

Mies  Car  Wheel   Lathe      287* 

Niles    Locomotive    Axle    Lathe 407* 

Norfolk  &  Western  Reinforced  Flue  Sheet..  206* 
.\or.   Pac.    Ry.,   Mallet  Comp.   Loco.,   Service 

Results    303 

Northern    Railroad    Club 436,  474 

Numbering,  A  Rational  System  of 419 

Nut    .Machinery,   Power   Required   to   Drive..   173 

Nut  Tappers,  (J.  P.  R.  Car  Shop 56* 

Nuts,    Castle    274,  305* 

Nuts,    Castle,    Forging 427* 

o 

oil   Inirnace   for   Smith   Shop 223* 

Officers,   Relation  to  Subordinates 455 

Ordering   Material   for   Freight  Car   Building 

Shops,    C.    P.    R 44 

Organization    :{93§,    433§,    472S,  473§ 

Organization    of    Freight    Car    Building    De- 
partment. C.  P.  R 44 

<  >rganizaiion   of    Freight  Car   Shops 70§ 

Organization   of   Fuel    Department 134,  143 

Organization    of     Steel    Freight    Car    Repair 
Force 6 

4>r»'iiiiix>itlon,     Motive     Puvvfr     De- 

Itnrtiiit'iit,  I..  S.  A  M.  S.  Ily. 

Car   J>epartment    464* 

Charts    of     468 

Chief  Clerk,  Duties  of 468 

Clerical    Force     408 

Clipping    Bureau    470 

C'oUinwood  Locomotive  Shops. 467* 

i  )iagrams   of    468 

Drafting    Department    457* 

Editorial    Note    4728,  473§ 

Eflicicncy  Card  System 468* 

Efficiency,   Individual,  Check  On 456 

Efficiency  Records,  Individual 459* 

Engine   Failures    461* 

Engine    House    Organization    Chart    and 

Labor  Cost  Sheet 464* 

Engine    House    Work   Reports 461* 

Ent  husiasm       454 

Foreman,  Effect  of  Taking  from 454 

General  Orga'iization 456* 

General  Principles  Underlying 454 

General    Stafi    456 

Good  On?anization,  What  Is  It? 453 

Individual    Eificiency   Card  System 468* 

Individual    Eiticiency,   Check   On 466 

Individual  Efficiency  Records 459* 

Introductory     453 

Leadership      454 

Locomotive  Opetating  Department 459* 

Locomotive  Shops,  CoUinwood 467* 

Map  of  L.  S.  &  M.  S 466* 

Master  Mechanic's  Department 459* 

Mf  chanical   Engineering  Department 457* 

Officers,   Effect  of  Taking  from 454 

Officers.  Relation  to  Subordinates 455 

Orgunization  Charts 468 

Passenger   C:ir    Failures 465 

Permanency     455 

Power,  Condition  of 460* 

Power      Meetings     460* 

'Promotion,    Eligibility  to ". 454 

Promotion   of    Men    from    the    Ranks....  454 

Records   and    .Statistics 456 

Relation   of   Officers  to   Subordinates. . . .  455 
Roundhouse    (see   Engine  House). 

Roundhouse  Work  Reports 461* 

Shop    Chief    Draftsman 458 

Shops,    Collinwood    464*,  467* 

Specialization     455 

Supervision    455 

Team    Work 454 

Young  Men   and   Responsibility 455 

Orr,  A.   M.,  Improved  System  of  Billing  for 

Freight   Car   Repairs    409t 

Oval    Drive  and   Its  Use 364* 

( )xy-.\cetylcne    Methods  of  Welding  and  Cut- 
ting   Metals 28*,  360 


Pr.cir.c  Type   Tx>co.,  A.  T.   &  S.   F 112* 

Pacific  Type  Loco.,  Florida  East  Coast  R.  R..  89* 

Pacific  Type  Loco.,   Narrow  Firebox,  C.  &  A.  399* 

Pacific  Tvpe  Loco.,  N.    Y.     C 164* 

Pacific  Type  Loco.,   Paris-Orleans    Ry.,    339*.  424* 

Pacific  Type   Loco.,  Tabular    Comparison....  230 
Paint  Slop   Pecords,   Coach,   C.   M.   &   St.   P. 

Ry 258* 

Painting    Freight    Cars 68 

Painting  Steel  Cars 6,  21§,  264,  329,  403 

I'.ma'na    Canal     Excavations     346t,  362t 

Paper,   Wood   for 259t 

Paris-Orleans    Ry ,    DeGlebn    Compound    Pa- 
cific   Type    I,oco 339*.  424* 

Paris    Underground    Railroads 3661 

Parsons  Smoke  Prevention  Device 308* 


I'nMHensrer   Car. 

Failures,  L,  S.  &  M.  S '. 466 

Fireproof  Construction  for 270 

Flooring    270 

Heating    264,   313,  312§ 

Lighting  of  in  Germany 297t 

Philippine    Railway    170* 

Roofs,    Upper   Deck   vs.    Semi- Elliptical.  .  269* 

Steel     264,  266 

Steel,    Design    (See   Steel   Passenger   Car 

Design). 

Ventilation    264,  270,  313,  3128 


I'liMMeiiicer  liUcoinotlve. 

4-4-2   Bal.    Comp.,   C.    M.   &    St.    P.    Ry.. 

4-4-2  Gt.    Nor.    Ky    (Eng.) 102*, 

4-6-0.   St.  L.  &  S.   F.   Ry 

4  6-2,  A.   T.   &   S.   F 

4-6-2  C.  &  A 

4-6-2  Florida  East  Coast  R.  R. 

4-6-2,    N.    Y.    C 164*, 

4-6-2,  Paris-Orleans    Ry 339*, 

Patent  Laws,  Change  in  British 

I'atents,  Number  Issued 

Patents,   Premiums  to   Employees  for 

Pattern  Records,   C.   P.   R 

Pay  of  American  Railroj-.d  Employees 

Pedestal    Facing  Machine,   Locomotive.  .158*, 

Pedestal    for   Pass.    Cars 264, 

Pennsylvania  R.  R.,   Loco.  Tests 

Pi-nnsylvania  R.  R.   Signal  Tests 

Pennsylvania  R.  R.  Track  Prizes 

Pennsylvania  R.   R.  Ventilating     .System     for 

Passenger    Cars    

I'ennsylvania  R.   R.   Walschaert    Valve    Gear, 

4-4-2    Loco 

Performance    Records,    Fuel 

Personals,  38,  78,  118.  157,  198,  251,  291,  311, 

369,  411,  451, 
Peters,    Ralph,    Universal    Standard    Freight 

Cars     

Philippine  Railway  Co.,  Map  of 

Philippine  Railway  Passenger  Cars 

Piiitsch  Gas   Lighting,   Extent  of 

Pine  Bending  M.ichine,   Pneumatic 

Pipe  Cutter,   Bignall  &  Keeler 

Pipe     Threading     and     Cutting     Machinery, 

Power   Required  to   Drive 

Pipe  Threading  and  Cutting  off  Machine.... 

Pipes,    Device    for    Bending 

Piston,    DeGlehn   Comp.    Loco.,   Paris-Orleans 

Ry 

Pistons  for  Superheated   Steam 

Piston  Valve,  4-4-2   Loco.,  P.   R.   R 

Piston  Valve,  Pacific  Type  Loco.,  N.  Y.  C. . 

Piston  Valves  for  Superheated  Steam 

Pits,  Number  Required  in  Erecting  Shop .... 
Pittsburgh  &  Lake   Erie  Fire  Hook  and   Ash 

Scraper    

Pittsburgh  &  Lake  Erie  R.  R.,  Reliability  of 

the    Individual    Motor    Drive    for    Machine 

Tools    

Pittsburgh  &  I^ke     Erie     R.     R.,     Repairing 

Steel   Freight   Cars    1*, 

Pittsburgh    Equipment    Co.,    Car   Truck    Side 

Frame    

Pittsburgh   Railway  Club   (See  Railway  Club 

of    Pittsburgh). 

Planer,   Chandler    

Planer,  The  Largest   

Planer,   Heavy   Forge 

Planers,  Power  Required  to  Drive 

Planing  Mill,  -Angus  Shops,  C.  P.  R 

Pneumatic  Crane,   Garry    

Pneumatic  Device  for  Turning  Wheels,  Port- 
able     

Pneumatic   Drill   Tester    

Pneumatic  Flanging    Clamp ." 

Pneumatic  Hammer  for  Light  Riveting 

Pneumatic  Pipe  Bending  Machine    

Pneumatic  Press     

Pneumatic  Press,   Small    

Pneumatic  Riveter     

Pneumatic  Tools,  Lubrication  of 

Ponieroy,    L.    R.,      Power      Requirements    of 

Railway   Shop   Tools 

Portable  Crank  Axle  Turning  Machine 

Portable  Electric    Grinding   and    Buffing    Ma- 
chine     

Portable  Heater  for  Steel  Car  Repairs 

Portable  Lathe     34*, 

Portable  Pneumatic      Device      for      Turning 

Mounted   Wheels    

Portable  Rivet   Heater    

Portable  Tool   Stand    

Portable  Work    Bench    

Post,    Geo.    A..    Address    at    Organization    of 

Railway  Business  Association   

Power,  Annual  Cost  per  Brake  H.  P 

Power,  Condition    of    3535,   393|, 

Power  House,    Producer   Gas,    Buenos   Ayres, 

Western   Ry.,    

Power  Meetings      

Power  Plants,    Burning  Shavings  In 

Power  Plant    for    Electric    Driven    Pumping 

Stations     

Power  Plant.    Producer    Gas.    M.    &    St.    L. 

R.    R 

Power  Required   by   Railway   Shop  Tools.... 

Power  Reversing  Gear,   Gt.    Nor 

Power  Strilion,  St.   Clair  Tunnel 

Practical    Work   in    Connection   With   College 

Training .21§, 

Prairie  Type   Loco.,   Tabular   Comparison.... 

Prairie  Type  Ix5co.,  Wabash  R.  R 

Precision     Horizontal     Boring,     Drilling    and 

Milling   Machine    

Premiums  to  Employees  for  Patents 

Premiums  for  Engine   Men    138, 


30* 
439* 
178* 
112* 
899*" 

89* 
296* 
424* 
106t 
447t 

19> 
204* 
211 
488* 
327* 
187 

19t 
427t 

313 

853* 
138* 

491 

226t 
170* 
170* 
450 
33* 
36* 

174* 

280* 
66* 

426* 
348* 
254* 
297* 
349* 
174 

360* 


180§ 

20  § 

217* 


32* 
74* 
868* 
174* 
61* 
57* 

51» 

861* 

6» 

66* 

83» 

867* 

«• 

7* 

97 

173* 
220* 

76* 
4* 

367* 

51* 

4* 

86* 

86* 

431 
106 
460* 

166* 
460» 
410 

111* 

17»t 
178* 
260* 

484 

lOlt 
230 
81* 

288* 
19t 
365 


1 


Premiums  for   Traveling   Engineers    

Press,  Pneumatic    

■Press,   Small   Air    

Pressed     Steel    Carlines 

Pressures  for  Mounting  Car  Wheels  on 
Axles     ; 

Prices,    Variation   in    

Printing  Titles  on   Tracings 

Producer  Gas  Engine  Plant  Most  Economi- 
cal     

Producer  Gas  Engfine  Plant  for  Repair  Shop 
M.  &  St.  L.  R    R 

Producer  Gas  Engine,  Vertical  Type 

Producer  Gas,  Fuel   for 

Producer  Gas   Power   vs.    Steam 

Producer  Gas   Power    

Producer  Gas  for  Railway  Shops 

Promotion,   Eligibility    

Promotion  of  Men   from  the  Ranks 

Protection  of  Trainmen,  Standards  for  the.. 

Protective   Coatings  for   Steel   Cars 264, 

Prussian  State  Railways,  Tube  Blowing 
Device     

Pulling  Stresses  in  Passenger  Car  Design 

Pullman    Ventilating    System    

Pumping  Station,   Electric  Power  Plant 

Punches,  Power  Requireu  to  Drive 

Pyrometer   on    Loco.    Test 


188 

367* 

6* 

34» 

51 
362 
204 

29t 

178t 

359» 

358 

356» 

356» 

16«» 

454 

454 

264 

329 

418» 
12» 
314 
111* 
178 
214 


Roundhouse,  Time  Wasted  at 

Roundhouse  Work  Reports 191t,  347*, 

Royall,    W.    N..   Universal    Standard    Freight 

Cars     

Rubber,    Supply    of    Crude 

K\iles  for  Loading  Long  Material,  Revision  of 
Running  Boards,  Location  of  Ends  of — 264, 
Running  Gear,  4-Cyl.   Simple  Loco.,  Gt.  Nor. 

Ry    (Eng.) 

Kyerson    Flue    Welding    Machine. 


»  4^  •  *«•  •  ■ 


144 

461* 

225!: 

477t 

264 

328 

108* 
285" 


Quayle,  R.,  Bulletin  on  Fuel  Economy 136 

Quayli",     [i.,    A    Talk    to    Shop    Superinten- 

.   dents  and  General  Foremen :' 390 

Queen  City  Shaper  With  Improved  Gear  Box  196* 
C>uestions.   Don't   Be  Afraid  to  Ask 488t 


Radial   Drill,   Dreses      

Radial  Drill,    High    Speed    American 

Radial  Drill,  Triple  Geared  High  Speed 
American     

Radiation.  Loss  of  Heat  by  External,  Loco. 
Boilers     

Rail,  Co-eflF.cient  of  Friction  Between  Wheel 
and     

Railroad  Age    Gazette     

Railroad   Cubs,    Comments   on 

Railroad  Club  Department 

Railroad  Club    Doings 353§, 

Railroad  Clubs,  Good  Suggestions  Concern- 
ing     

Railroad  Clubs,  What  They  Are  Doing 

Railroad  Clubs.    With    The 436, 

Railroad  Earnings     

Railroad   Employees,  Pay  of 

Rn.ilroad   Fuel   Men  Organize 

Railroad  Operation.   Waste   of  Energy  in 

Railroad  Repair  Shop  Arrangement,  Funda- 
mental Principles 

Railroads,    Conservatism    on    

Railroads,   Cost  of  Watching 

Railroads  and  Prosperity 

Rails,  Effert  of  Flat  Wheels  On 

Railway   Accidents    259t, 

Railway    Business   Association 431, 

Railway  Club  of  Pittsburgh 369,  408,  437, 

Railway    Fuel    Association 

Railway  Officials  and  Employees  Organize. . . 

Railway  Signal     Assn 

Ralston  General  Service  Car,  30  Ton 

Ratchet    Jack,    Buda 

Reading,    Value    of   Good 433§, 

Reamer,   Expanding,   High   Speed   Steel...... 

Reamers,  Standard  for  Cross  Heads  and  Pis- 
tons,   Santa   Fe 

Reamers,  The  Wrong  Kind 

Reaming  in  Close  Quarters,  Angle  Device  for 

Records   and    Statistics 

Regulating  Direct  Steam  Heating  System.... 

Relief  and  Vacuum   Valve,   Cylinder 

Repair  Bills,    Aid    for    Making   Correct 

Repair  Bills,    Foreign    Car    

Repair  Costs  per  Mile,   Loco 

Repairs  to  Freight  Cars,  Method  of  Making, 
Santa   Fe    

Repair  Shop  Arrangement,  Fundamental 
Principles    

Rei»airing    Steel    Freight    Cars,    P.    &.    L.    E. 

R.  R.  ...• : l*. 

Reports    in    Connection    With    the    Operation 

of   Fuel    Stations    

Reports  of  Enginemen    

Reports.    Roundhouse   Work 191t,   347*, 

Reversing  Gear,    Power    

Revisions  of  Drawings,  C.  P.  R 

Reynolds,  Bertie,  Forced  Lubrication  of  Axle 

Boxes     

Rice,  N.  M..  Wastes  at  Fuel  Stations 

Riches,    T.     Henry,    Forced    Lubrication    of 

Axle   Boxes    

Richnond    Railway   Club 369,   408,   437, 

Rivet  Heater,   Portable   

Riveter,    Air   Operated    

Road    Foremen     of    .Engines    (see   Traveling 

Engineers).  / 

Robbins   Belt  Tvoo«' Coaling  Station 

Rock  Island  Liriaf  (see  C.  R.  I.  &  P.  Ry.). 
Rogers,     Robt.     H.,    Maintainance    of    Loco. 

Tool  Equip 

Roller   Bearing,    Grant    

Roilirsi   Mill    for   Railroad   Work 

Rolls  for  Brake  Levers,  Ajax 

Roof  Construction,  Saw-tooth   

Roofs  for  Passenger  Cars 

Roundhouse  Burns,    Elkhart    

Roundhouse,  Electric  Wiring  for  Turntables. 
Roundhouse   Organization   


443* 

289* 

448* 

186» 

109* 

226} 

408 

43211 

408 

487 

369 

474 

196 

211 

438+ 

142 

406 

283t 

179t 

876 

475* 

427t 

491 

474 

471 

415 

405+ 

429* 

490* 

438 

449* 

240* 

241* 

240* 

456 

330* 

194* 

810 

169 

377+ 

209* 

406 

201 

134 

172+ 

461* 

260* 

333 

401 
134 

401 

474 
4* 
7* 


132 


395 
861* 
486* 
52* 
6* 
268* 
116+ 
1005 
464* 


330* 
177t 
248* 
303 

483* 
474 

178* 
231 
178 
6* 

478* 
406* 
307* 
183 
4081 
438 
189' 
283* 
269* 
66* 

396 

76* 
405* 
196* 
175* 
447* 
405 
410 
197* 

486* 

178 

869* 

185* 


406 
63* 


Safety  Car  Heating  and  Lighting  Steam 
Heatini:   System    

Safety  Devices  Exposition 

Safety  Valve,  Muffled  Pop,  Development  of. . 

Safety  Valves,  Size  and  Capacity  of .  .  .  .    275, 

St.  Clair  Tunnel,  Electrification  of.  Grand 
Trurk   Rv 

St.   Louis  Railway  Club 3C9.   408,  437, 

St.  Louis  &  San  Francisco  Ry.,  Ten- Wheel 
Loco 

Santa  Fc  Type  Locos.,  Tabular  Comparison. 

Saws,   Power  Required  to   Drive 

Saw-tooth   Roof   Construction 

Scale    for    Weighing    Locomotives 

Schellenhach  18-In.   Lathe 

Schleyder  Smoke  Prevention  Device 

Seating  Arrangement  in  Subway  Cars 

Seley,  C.  A.,  On  Railroad  Qubs 

."^elf -Improvement   

Sellers  Car  Wheel  Boring  Mill,  Motor  Dtiven 

Sellers   Driving  Wheel  Lathe 

Semi- Elliptical  Passenger  Car  Roofs 

Sensitive   Drill    

Sexton,  A.  T.,  Maintenance  of  Loco.  Tool 
Equipment    - 

Shaft  Coupling,  Hendershot 

Shaper,  American 

Shapers,  Improved  Gear  Box  for 

Shapers,  Power  Required  to  Drive 

Shaper,  .Stcptoe 

Shaper,  Tests  of  Cutting 

Shavings,  Burning  in  Power  Plants 

Shaw  Wrecking  Crane,  Illinois  Central 

Sheafc,  J  S.,  A  Small  Rolling  Mill  for  Rail- 
road   Work    

Shears,  Power  Required  to  Drive 

Shelby  Tubing,  Unique  Adaptation  of 

Sbimer    Intermediate    Cutter   Head    for   High 

Speed  Matcher 

.'■«»■■..■■ 

Shop.  '      "' 

Arrangement,  Fundamental  Principles  for 

Railroad    Repair    

Blacksmith.  Car,   C.   P.   R 

Car — Can.    Pac.    Ry.    (see  Cars,   Building 
Wooden    Freight,    C.    P.    R.) 

Car  Machine,  C.  P.  R 54* 

Car,   Organization   of.. ...  ,^.s. ... .. .^.•.  .    484* 

Car,   Steel  Freight .»«;v.;i... ......        6* 

Car  Truck.  C.  P.  R i. 67* 

Car  Wheel,  C.  P.  R. 49* 

Draftsman      458 

Erecting  (see  Erecting  Shops). 

Freight   Car,    Building   New,    C.    P.    R. .      65* 

Lighting    39 

Locomotive    Repair.    Organization    of .  . . .   467* 

Longitudinal    vs.    Transverse 343,  382 

Organization    464*,  467* 

Organization,  Freight  Car  Building 705 

Steel  Freight  Car,  P.  &  L.  E.  R.  R 1* 

Superintendents,    A    Talk    To,    By    Robt. 

Quayle   390 

Visits,   Sucgestions  for 70| 

Shrinkage  of  Wood  When  Dried 78 

Side  Bearings 264,  327 

Side  Bearings.  Virginian  Ry. .  > *V* 

Sight  Feed  Air  Cvlinder  Lubricator 447* 

Signal   Assn..   Railway 405+ 

Signal  Tests,  Lehigh  Vallev 108+ 

Signal  Tests,  P.  R.  R ; ..,,  .     i9t 

Si'ent  Chain,  Reliability  of 180§ 

Sills.  Center  and  Side,  Sections  for  Passenger 

Cars   14» 

Sills,  Center.  Theoretic?!   Discus.sion  of 153 

Sims.  C.  S..  ITniversal  Standard  Freight  Cars  225t 
Singer,    Marvin,    Steel    Passenger    Eouipment 

Design 12*,  81*,  153,  233*.  420,  473S 

Sleeping  Cars.  Heating , . ;..>v.^.    264,  318 

Sleeping  Cars,   Ventilation  of.,......,.    264,  318 

Slotter  .Attachment  on  Planer 74* 

Slotters.  Power  Required  to  Drive 175* 

Smith.  C.   B..  Motor  Cars . . ,   353t 

Smith   Shop    ''see   Blacksmith   Shop).    ' 

.'inioke   Bo\-  .Arrangement  for  Burning  L'gnite  161* 

Smoke  Box  .Arrangement.  Pacific  Type  Ix>co., 

^  N.   Y.   C 296* 

..^moke   Box  Appliances,    Instruction   of   Fire- 
men     854 

Smoke  Prevention    273,  306* 

Sinoke  .'^tacks,  Locomotive,  W.  E.  Johnston .  .' 

85*',  298* 
Smoke  Stacks.  L>icomotive,  Hal.  R.   Stafford..    184* 

Snow,  Melting  at  Frogs  and  Switches 423 

Sockei.    Dril'    S65*,  449* 

Spear  Stove  Ventilating  System 818 

Specializ.Ttion,   High   Degree  of 455 

Specifications,  Advantage  of  Having  Carefully 

Prenared    851+ 

Specifications,  Form  of.  C  P.  R ' . .'  204 

Specifications.   Value  to  Purchasing  Agents.!   281+ 
Speed     Changing     Device,     Mechanical,     For 

Shapers    196» 

Speed  Changing  Mechanism 448* 

Spilshury,   L.    S.,    Effect   of  Flat  Wheels  oii 

Rails 475» 

Springfield  Pneumatic  Press M7* 


Springfield  Rapid  Reduction  Latbe SSI* 

Springs,  Tender  Truck 180$ 

Squire,   VV.   C,  Fuel   Economy 806* 

Stacks   (see  Smoke  Stacks). 

Staff   (see  Cleneral   Staff). 

Stafford,  Hal.  R.,  More  About  Smoke  SUcks.  184* 

Standard  Freight  Cars,   Universal 284,  227| 

Standards  and  Recommended  Practice,  Revi- 
sion of 268 

Standard  Roller  Bearing  Co.,  Imp'vd  Bearing  361* 

Standard  Size  Catalogs 180 J 

Standards,  Revision  of,  M.  M.  Assn 275 

Standardization  of  Steel  Cars 100§ 

Staybolts,  Hollow , 116 

Steam  vs.   Electric  Locos.... 176 

Steam  Heating  System,  Regulating  Direct . . '.  330* 

Steam  Motor  Car,  Comp.  Superheated 298* 

Steam  Motor  Car,  Forced  Luoricatiun  ot  Axle 

Boxes   , 401 

Steam  Power,  Cost  of 1O6 

Steam  vs.  Producer  Gas  Power $56* 

Steel,  Anr  ealing  Firebox 186* 

Steel  in  Car  Construction 104 

Steel  Car  Construction,  European 267 

Steel  Car  Plant,  Bettendorf 446* 

Steel  Cars,  Protective  Coatings  for 8e4,  329 

Steel  Cats,  Era  of.  .,».♦,,*, „>y,»».   IM 

Steel  F'reisrht  Cars. 

Construction    402 

Ck)ndola,  C,  B.   &  Q S47» 

Gondola,    60- Ton,    V  irginian    Ry 418* 

Lateral     Bracing    of :. 264,265 

Maintainance     » .  .  .  , 402 

Painting 403 

Painting  of.  P.   &  L.   E.   R,   R. 6,     215 

Repairs,    Cost   of 40S 

Repairs,   Equipment    Required    for 40Z 

Repairs,     Furnace     for 4* 

Repair  Jack 4* 

Repairs,    (Organization    of    Force 0 

Repairs,    Portable    Heater    for 4* 

Repair   Shops.   P.   &   L.    E.   R.   R. l*     20| 

Standardization    of lOOj 

Steel,  High  Speed 874 

Sieel,    High    Speed,    Milling   Cutters 189 

Steel  PasHenirer  Car  Design.  The 
1  nrierframe,  by  Chan.  E.  Barba 
and    Marvin    SlnK°er« 

Analysis  of  Stresses,   Analytical 16 

Analjsis  of  Stresses,   Cxrapbical 12» 

B:tffi'ig     "^hocks     ig» 

Center    Sill    Sections 14» 

End    Shocks    jj* 

Graphical    Analysis    of    Stresses 12* 

Loading,    Static    it 

Pulling    Shocks ,,',  ij* 

Resume 428 

Side    Sill    Sections .' .    i4« 

Sills,  Section  of  Center  and  Side 14* 

Static   Loading   , jj* 

Stresses,   Analytical   Analysis ...*!!  16 

Stresses,  Graphical  Analysis  of.. »■«*»•♦.  It* 

FORM  L 

Arrangement  of  Underframe  Members     81* 

Center  Sill  Lading gi 

Center     Sills,     Theoretical     Discuaaion, 
Continuous    Beam    ...;....,....,.».     U 

•';'"'uts    .ii. ...,*-......     84 

As    a    Column    153 

Eccentric   End   Loads   168 

Concentric  Loading ,. 154 

_.1"';ansv'e';s>«    Supports    .......>. 16« 

Field  of  Usefulness, 

Type    of    Service    gi 

Types  of  Cars    gl 

Floor  Girder, 

Trussed 15« 

Plate     ........ .v»v*"" IS6 

OperaUng  Conditions, 

Character   of  Traffic   and   Schedules.      81 

1  ruck   Limitations    %f 

Unknown    Factors    .,.»».....,     8S 

Known    Factors .;,.-. . .     gf 

Determination  of- End   Shocks 8S 

Resume     4yg 

§?]'ent    Points     .........,,...,,....m  B8S 

Sido   Girder,    The    ......*....%^,.r.;i  tss 

\\  hat  It  It   .  - 81 

FORM  ri.    "^    " 

Analytical  Anaylsis    tt7 

Definition      f^ 

Design,  Factors  of 

^V"."*'  ,:•: ^ «S8 

Weight  Limitations   .•..b.i.,. .»...;.  $» 

Center   Sill   Lading    . . ,-. m 

Vertical     Superstructure    Movement.   236* 

General   Theory    284 

Resume     428 

Side  (jirder.  The   .........  .[..[".[ll  S88 

Usefulness,  F:cld  of      ,.'.--.>- 

Service    . .    .ii^i,,.. .......  SSB 

1  ypes  of  Cars    f sg 

FORM  IIL 

Drooping   Car    Ends    .... i. '....'. 4S8 

hvolution    of     420 

Prominent   Examples  of  This  Foiin  in 

Steel 420 

h'rovisons  for  Carrying  Apparatus  un- 
derneath the  Car  4,%% 

Resume    ; ^f 

Strain   Transference ','..'.  422 

Steel  Passenger  Cars $84    M« 


Steel  Passenger  Cars,  List  of 

Steel  Pass-enger  Cars  (see  Subway  Cars,  Re- 
port on). 

Steel,  Protective  Coatings  for 264, 

Steel  Underframcs,   Car,   Straightening 

Stenciling  Cars,    Standards  for 

>teptoe    Crank    Shaper    

Stock    Car,    Ralston    

Stokers,  Mechanical    147*,   273, 

Stoker,   Mechanical,  Crosby     

Stoker,   Mechanical,  Hayden     

Stoker,  Mechanical,  Strouse     

Storage  Pattery  Houses,  Ventilation  of,  N. 
1.   C.   &   n.    H.   R.   R. •■.■•••..•••....••.. 

Storekeeper,   The    

Stores  liepartinent.  The   Real  Purpose  of.... 

Straightening  Steel  Frames  of  Wooden  Cars. 

•Strang  Gas   F.lectric  Motor  Car 

Strouse  Mechanical   Stoker 

Student   Firemen    

.Stuffing  Boxes   for  Superheated   Steam 


268 


Sabtvay  Cnrii,  Report   on 

Car  With  Central  Side  and  Enrt  Doors. . 

Cars  With  Double  Doors  Near  Ends.... 

Defects  in   Operation    

Delavs  at  Station  Platforms,  Analysis 
of"   

Multi   Side   Door  Cars   

Operation   of  Trains 

Recommendations 

Reqinrcments    of   a    Successful    Car . 

Seating    Arrangement    Should    Be    More 

Compact      

Subordinates.    Development  of 

Success,   J.   j.    Hill's   Rule   For 

S'.iction    Gas    Producer 

^uperhepter,  Baldwin,  A.   T.   &   S.   F.  Loco.. 

Superheater,    Baldwin,    Test   of 

Superheaters,  Loco.,  Number  in  Use  in 
America .'«.^«,,.«^'«.««*'*«^. .  •  ■  • 


329 

259* 

326 

447» 

429* 

878 

149' 

147* 

151» 

195» 
77t 
368t 
259* 
256» 
161» 
S55 
349* 

181 

182 
183 
182 

182 
182 
181 
183 
182 

183 

477t 

346t 

356* 

112 

278 

878 


t . ...'.«  «~.i»^f' 


Superheated    Stenm    for   I/oeo- 
niotiveM,   Hobt.    Ciitrlie. 

Compounds    and    Superheating.  ... 

Condensation,    Eliminating    

Construction,   Cost  of    

Cylinders    for 

Economy     .........:..  . . : 

Editorial  Note  ........  ^ . 

Forms   of   .Superheaters    , 

Generation    of    Superheated    Steam. 

Hauling    C.ipacity    Increased 

Lubrication 

Maintenance    Cost    

Piston    for    

Piston    Valves    for .* .,; 

Properties  of  Hot  Steam   »■. . 

Stuffing    Boxes    for 

Tests    of     

Working  Capacity  Increased   

.Superheated   Steam   for   Motor   Car 

Superheating    lOOj,    275, 

Superheating,      Recommendations     of      Trav. 

Engs.    Assn 

Superheating,   Service   Results 

Supplies    for    Locomotives     (see     Locomotive 
Supplies). 

*^witchbo3Jd,   Reord   Breaking  Building 

Switching  Loco..  0-10-0,  C.  C..  C.  &  St.  L.. 
Switching    Loco.,    Tabular    Comparison 


I  .,..»•  Y 


348 
99 

351 

848* 
99 

lOOS 
99 
98 
98 

851 

861 

S48» 

849» 
98 

S49» 

851 

851 

29S» 

878 

346 

278 


490 

19 

231 


Tables,   Drawing,   C.   P.   R 

Taff  Vale   Steam   Motor  Car,   Forced   Lubri- 
cation of  Axle  Boxes 

Tank   Cars    

Tapping  and  Drilling  Tests 289, 

Team    Work 

Technical  Journals,  Value   of.......',....... 

Templates   for   Drilling   Holes .,'... 

Tender  Truck    Springs 

Ten-Wheel     Loco.,     Freight,     Tabular     Com- 
parison     

Ten-Wheel 
pari  son 

Ten-Wheel 

Ten-Wheel 


Loco.,    Passenger,    Tabular    Com- 


Passenger  Loco.,   'Frisco 

Loco..   Texas  &   Pacific  Ry 

Terry,  O.  N.,  Burning  Lignite  Coal  in  Loco- 
motives      161*, 

Tests  of   Fuel    

Test  of  Mallet  Articulated  Compound  Loco- 
motive (see  Mallet  Comp.  Loco..  Test  of). 

Tests  of  Simple  and  Comp.  Loco.,  Gt.  Nor. 
Ry.    (Eng.) 

Testing    Machine    for    Automobiles 

Testing  Plant  for  Electric  Cars 

Texas  &  Pacific  Ry..  10- Wheel  Freight  Loco. 

Third  Rail,  Standard  Ix>cation  of 

Three-Phase  Electric  Loco.,  Gt.  Nor.  Ry 

Throttle  Valve,  DeGlehn  Comp.  Loco.,  Paris- 
Orleans   Ry 

Ties.   A  Hundred  Million  a  Year 

Timber,    Effect   of   Water    Soaking 

Timber    Production    

Ti.tiekeepers,  Car  Repair,  Education  of 

Tire    Boring,    Rapid    


801* 

401 

265 

448 

454 

169t 

241* 

1805 

231 

229 

178* 
77' 

1815 
124 


439» 

68» 
lilt 

77* 
382* 
470" 

425* 

189 

376t 

36.5t 

200 

362* 


Tire    Heater.    Can.    Pac.    Ry 844* 

Tires,   Turning   Driving   Wheel 867* 

Titles,    Printing   on   Tracings 204 

Tolman,  L.  P.,   Suction  Gas  Producer  Power.   366'* 
Tongs,  Wheel — For   Use  at  Annealing  Pits..      47* 

Tcols,    Care    of 226§,  239* 

TodIs  for  Engines  (sec  Locomotive  Supplies). 

Tool  Hardening  Room  at  Topeka  Shops 243* 

Tools  and  Shop  Machinery,  Charges  to 245* 

Tools,   Manufacture  of 239* 

Tiiol    Regulations,    Santa   Fe 243 

Tool  Room,  Topeka  Shops,  Santa  Fe 239* 

Tool   Stand,   Portable    85* 

Tool   Steel,   High   Speed,   Milling  Cutters 189 

Tool   System,  General,  A.  T.  &  S.  F.  Ry.    226§.  239* 
Tools      for     Maintainance    of    Steel     Freight 

Cars     402 

Tracings,   File   for.   C.   P.    R.  .■. 808* 

Tracines,  Standard  Sizes,  C.  P.  R 203* 

Tracings,  Title  on.  C.  P.  R 208* 

Track   Prizes  on   P.   R.   R 427t 

Track.   Proper   Width  on  Curves 878 

Track    Supply    Exhibition    427t 

Tractive    Force    Diagram 380* 

Traffic   Capacity   Increased   by   Electricity....   444t 

Trailing  Truck,   4-6-2,   Loco.,   C.   &  A 899* 

Trainmen,   Protection   of.   Standards  for 864 

Transfer    Tables,    Motor    for    Driving 851* 

Tratisverse        vs.        Longitudinal        Erecting 

Shoos    343,  383 

Traveling  Engineers,   .\ssistant 354 

Traveling    Engineers  Association Hit 

Traveling  Engineers,   Fuel  Premiums  for. . . .   138 
Traveling   Engineer,  Qualification  and   Duties 

of    396 

Traveling   Engineers,   Qualifications  of 136 

Traveling    Engineers,    Requirements    of    Suc- 
cessful           87t 

Traveling     Engineers     Should     Be     Instruc- 
tors           77t 

Tfe.stio  Tvpe  Coaling  Station 131 

Trevithick    Feed   Water   Heater   Tests 365 

Triple    Valve    Tests 264,   329 

Trollov,  Xevv  York  to  Chicago 261t 

Truck   Bolster,  Cast   Steel    118* 

Ti'ick    for    Electric    Locomotive 489* 

'I  ruck.   Engine,  DeGlehn  Comp.  Loco.,  Paris- 
Orleans    Ry 424* 

'I'ruck    for    Handling    Axles 50* 

Truck,  Motor,  Steam  Motor  Car 293* 

Truck   for   Mounting  Wheels  and  Axles 50* 

Truck  Shop,  Freight  Car,  C.  P.  R 57* 

Truck    Side    Frame.   Cast    Steel 217* 

Truck    Springs,    Tender    1808 

Truck.   Trailing,    4-6-8.   Loco.,    C.   &  A 399* 

Truss    Rod    Department,    Smith    Shop.    C.    P. 

R 52* 

Truss   Rods.    Device   for   Bending 62* 

Tube    Blowing    Device 418* 

Tube   Cutter,    Bii?nall   &   Keeler 35* 

Tube   Sheet.   Reinforced,   Norfolk  &  Western.  206* 

Tube  Welding  Machine,  Motor  Driven 198* 

Tubing.    Shelby,    Unique    Adaptation    of 369* 

Tunnel    Driving,    Record    in 355* 

Tunnels      for     New     York     City,      Proposed 

Freight      423t 

Turnbuckles,    Data    Concerning 482* 

Turner,     L.     H.,     Good      Suggestions     concerning 

Railroad     Clubs 437 

Turner,    L.     H.,    On    the    Apprentice    Ques- 
tion        383 

Twelve    Wheel    Loco.,    N.    &    W 231 

Two-Bucket      (Balanced)      Type     of     Coaling 
Station      188 

u 

Underground   Railroad  in  Paris 366t 

Underwood   Locomotive   Pedestal    Facing  Ma- 
chine      158*,   488* 

Underwood     I'neumatic     Pipe     Bending     Ma- 
chine            33* 

Underwood,      W.      J.,      Universal      Standard 

Freight    Cars     226t 

Union   Pacific  Pneumatic   Drill  Tester 261* 

L!i>per    Deck     vs.     Semi-EIIiptical     Roofs    for 
Passenger  Cars  269* 

V 

Vacuum  Gauge  on   Loco.   Test ,....  213 

Vacuum   Valve,   Cylinder   194* 

Valve,   Cylinder   Relief  and   Vacuum 194* 

\alve   Gear,    New    Design   of   Young,    D.,   L. 

&    W 444* 

Viilve  Gear,  IVulMoliaert. 

2-8-0  l^co..  C.  N.  O.  &  T.  P.  Ry 26* 

2  8-0   Loco..   Gt.    Nor 193* 

4-4-2.  Gt.   Nor.   Rv.    (Eng.) 104* 

4-6-0  Loco..  St.  L.  &  S.  F.  Ry 178* 

4-«i2,    N.    Y.    C 164* 

4-6-2    I^co.,   Paris-Orleans   Ry 339* 

Design      100§ 

Details,  A.  T.  &  S.  E-   Ry..  4-6-2  Loco..  114* 

Details,    C.    P.    R.,   2-8-0   Loco 16*,  20§ 

Details    of,     Florida    East    Coast    R.    R., 

4-6-2    Loco 89* 

Details.    P.    R.    R..   4-4-2    Loco 253* 

Editorial    Comment    ....,,..,. 80} 
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Setting   of    484* 

Weight    of    Walschaert    and    Stephenson 
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Valve   (see   Intercepting  Valve). 
Valve  (see  Piston  Valve). 
Valve  (see  Safety  Valve). 
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Vanadium   in    Cast   Iron 101§,  115 

Vinable   Exhaust  Nozzle,   Paris  Orleans  Ry.    425* 
Vaughan,   H.    H..    EiTect   of   Flat    Wheels   on 

Rails     475* 

Vaughan,  H.  H.,  Longitudinal      vs.      Trans- 
verse   Erecting    Shop    383 

Vaughan,  H.  H.,  Universal  Standard  Freight 

Cars 2241: 

Vaughan-Horsey     Superheaters,     Service    Re- 
sults        279 

Ventilating  Passenger  Cars 264,  270,  312§,  313 

Ventilation  of  Storage  Battery  Houses,  N.  Y. 

C.   &  H.  R.   R.   R ■  ,*. 196* 

V^entilator,  Garland    314 

Vessels   Built   in   1907    169t 

Virginian  Ry..  50-Ton  Steel  Coal  Car 418* 

Vise,   Fisher   Parallel    Leg 291* 

Vise    Stand,    Portable    36* 

w 

Wabash   Railroad    2-6-2   Loco 31* 

Wade-Nicholson  Hollow  Fire  Brick  Arch 308* 

Waitt,    A.    M..    Era   of    Steel    Car   Construc- 
tion       104 

Wallace,  L.   W..   On   Railroad   Clubs 408t 

Walschaert     Valve    Gear     (see    Valve    (Jear, 

Walschaert). 
Warner,   C.    T...   Maintainance   of   Loco.    Tool 

Equip 397 

Washing  Out    Boilers    373 

Washing  Out  and  Refilling  Boilers 274,  277 

Waste   of   Energy   in    Railroad  Operation....    142 
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er). 

Water 

able 


Power    in    the    United    States,    Avail- 


296 


Welding 

Welding 

Welding, 

^Vestern 

Western 


Weiahing  Coal  Issued  to  Locomotives 133 

Weighing  Locomotives,    Scale   for 478* 

Welding,  Cost  by  Oxy- Acetylene  Method....   361 

Loco,    Frames 377* 

Machine,   Tube,   Motor   Driven 198* 

Oxv-Acetylene    Method 28*,  360 

Railwav  Qub 369,   408,    437,  474 

Tool    &    Mfg.    Co.    Portable    Work 

Bench    35* 

Westinghouse    Electric    Locomotive 485* 

Westinphouse    Mill    Tvpe    Motor 251* 

Wheel  "B jring   Mill,   Car 189* 

W'leel  Boring  Mill,  Niles  Car 48* 

Wheel  Breaker  House,  C.  P.  R 46* 

Wheel    Defect    Gauge 319* 

Wheel    Flange    Lubricator,    Locomotive 442* 

Wheel  Foundry,  Can.  Pac.  Ry 45* 

Wheel.  Improving  the  Efficiency  of  the  C!ar.    226t 
Wheel   Lathe   (see  Car  Wheel  Lathe). 
Wheel   Lathe    (see   Driving  Wheel  Lathe). 

Wheel  Shop,  Car,  C.  P.  R 49* 

Whee',  Standard  Cast  Iron.  C.  P.   R 49* 

Wheel  Tongs  Used  at  Annealing  Pits,   C.   P. 

R 47* 

Wheels  and  Axles,  Double  Truck  for  Mount- 
ing            60* 

Wheels,  Allowable  Length  for  Flat  Spots  on, 

188*,  47.-)* 
Wheels    and    Rails,    Co-Efficients   of    Friction 

Between    109* 

Wheels   and    Axles,    Car,    Pressures    for  Ap- 

lilying    61 

Wheels,   Cast    Iron 264,  318* 

Wheels,    Device    for   Turning   Mounted.  .50*,     51* 
Wheels   (see  Driving  Wheels). 

Wheels.   Fiat.    Effect  on    Rails 475* 

White.  W    H.,    Self-Improvement 438 

Whiteford,  J.    F..   Care  of   Boilers  at   Termi- 
nals      373*.  392§ 

Wilgu".    W.    T.,    Results   of    Electrification    of 

the  N.  Y.  C.  &  H.  R.  R.  R 175 

Willard,     D..     Universal     Standard      Freight 

Cars      225t 

Williams-White    Coaling    Station 131 

U'illi.ims  &  Wi'son   Portable  Lathe 34* 

Winchell    Ventilating   System 313 

Wood    for   Paper    259t 

Wood,    Shrinkage   When    Dried 73 

Wood-working     Tools,     Power     Required     to 

Drive  _ 173 

Wood's   Locomotive  Boiler    190* 

Work  Bench.  Portable    35* 
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REPAIRING  STEEL  FREIGHT  CARS. 


Pittsburgh  &  Lake  Erie  Railroad — McKees  Rocks,  Pa. 


The  Pittsburgh  &  Lake  Erie  Railroad  was  one  of  the  first  to 
use  steel  freight  cars  extensively.  Located  in  the  heart  of  the 
Pittsburgh  district  and  having  a  heavy  traffic  of  coal  and  coke 
in  one  direction  and  iron  ore  in  the  other,  in  addition  to  the  prod- 
ucts of  the  manufacturing  plants  along  its  lines,  it  has  been  able 
to  use  steel  freight  cars  to  special  advantage. 

The  methods  of  maintaining  and  repairing  these  cars  are  in 
marked  contrast  to  those  used  on  the  Baltimore  &  Ohio  Rail- 
road, as  described  at  length  in  our  May,  1907,  issue.  It  will  be 
recalled  that  the  heavy  repairs  on  the  Baltimore  &  Ohio,  at  Mt. 
Clare,  were  made  in  the  open  with  very  few  special  facilities 
and  no  overhead  cranes,  and  that  the  painting  of  the  cars  was 
done  by  hand.  At  the  McKees  Rocks  shops  of  the  Pittsburgh  & 
Lake  Erie  a  large  building  with  traveling  cranes  has  been  pro- 
vided so  that  repairs  may  be  carried  on  expeditiously  and  with- 
out interruption  during  inclement  weather.  This  thlilding  is  used 
for  heavy  repairs  of  both  steel  and  wooden  equipment,  but  even- 
tually will  be  entirely  devoted  to  steel  car  work.  A  number  of 
special  devices  have  been  provided  to  facilitate  work  on  the  steel 
cars  and  a  comparatively  large  stock  of  finished  material  is  car- 
ried so  that  damaged  parts  may  be  replaced  immediately,  making 
it  possible  to  get  the  cars  back  into  service  without  delay.  The 
costs  of  repairing  and  scraping  badly  damaged  parts  are  com- 
pared and  the  least  expensive  course  followed.  A  spraying  ma- 
chine is  used  for  painting  the  cars,  thus  effecting  a  considerable 
saving  in  time,  labor  and  material. 

At  the  present  time  54.7  per  cent,  of  the  total  freight  car 
equipment  is  of  steel  construction.  This  includes  4,174  twin 
hopper  gondola  cars,  3,216  hopper  cars,  1,600  coke  cars,  117  flat 
cars  and  250  composite  gondola  cars  with  steel  underframes.  As 
with  the  Baltimore  &  Ohio,  some  of  the  first  cars  which  were 
introduced,  when  the  art  of  steel  car  design  was  in  its  infancy, 
proved  defective  in  certain  respects,  but  in  all  cases  this  was 
overcome  by  reinforcing  the  weak  parts.  The  designs  have 
gradually  been  perfected  until  to-day  very  little  difficulty  is  ex- 
perienced with  the  steel  cars  under  normal  conditions,  and  these 
conditions  are  especially  severe  when  we  consider  the  method  of 
loading  coal  cars  and  of  unloading  them  at  the  docks ;  the  reload- 
ing of  the  cars  with  ore,  which  in  most  cases  is  carried  directly 
over  the  hopper  doors,  and  the  carrying  of  pig  iron  and  hot  bil- 
lets. 

The  car  department  repair  plant  lies  just  north  of  the  loco- 
motive repair  shops,  the  general  plan  of  which  was  considered 
on  page  395  of  our  November,  1903,  issue.  The  machine  and 
erecting  shops  of  the  old  locomotive  repair  plant  were  remodeled, 
after  the  new  shops  w^ere  built,  and  one  is  now  used  as  a  cab  and 
tender  shop  and  the  other  as  a  coach  shop,  as  shown  on  the  ac- 
companying plan.  The  coaches,  when  ready  for  painting,  are 
transferred  to  the  paint  shop  at  the  western  corner  of  the  loco- 
motive plant.  The  freight  car  repair  department  lies  directly 
to  the  north  of  the  coach  shop.  Tlie  freight  car  shop  at  present 
is  418  ft.  gYi  in.  long,  but  provision  is  made  for  its  future  ex- 
tension to  654  ft.  7  in.,  as  shown  on  the  plan  view  of  the  build- 
ing. It  will  accommodate  48  cars  for  heavy  repairs,  allowing 
52  ft.  to  a  car.  There  is  room  just  north  of  the  shop  for  42 
additional  cars;  north  of  the  bridge  extending  over  the  tracks 
is  a  light  repair  yard,  which  will  accommodate  100  cars,  also 
a  space  which  is  devoted  to  the  repainting  of  cars.  Lying  along- 
side of  the  light  repttir^yfttd  k  a  stock  house  at  one  end  and  a 


scrap  platform  at  about  the  middle,  where  provision  is  made  for 
removing  coupler  yokes  and  riveting  them  to  new  couplers,  also 
for  relining  journal  boxes.  All  old  bolts  and  nuts  are  worked 
over  on  bolt  threading  and  nut  tapping  machines  and  a  post 
hammer  and  shears  are  provided  for  straightening  and  cutting 
them  to  length  before  re-threading  them.  A  lumber  storage  shop 
and  a  woodworking  shop  are  located  alongside  of  the  freight 
car  shop  and  nearest  to  that  part  which  is  devoted  to  wooden 
car  repairs.  Material  is  delivered  from  one  part  of  the  plant  to 
another  over  a  system  of  standard  gauge  industrial  tracks. 

The  car  repair  shop  is  of  brick  construction  with  steel  fram- 
ing and  rests  upon  concrete  foundations.  '  The  main  port'on  of 
it  is  418  ft.  gYz  in.  long  by  154  ft.  wide  and  is  divided  into  three 
bays,  each  having  two  repair  tracks,  with  a  material  track  be- 
tween. On  the  side  of  the  shop  devoted  to  steel  car  repairs  is 
an  extension,  or  additional  ba\',  23  ft.  wide  and  312  ft.  9''2  in. 
long.  Finished  steel  car  parts  are  stored  here  and  a  furnace  and 
machinery  for  repairing  defective  parts,  or  manufacturing  new 
ones,  also  occupy  part  of  this  space  The  construction  of  the 
building,  together  with  the  arrangement  of  the  sawtooth  roof,  is 
shown  in  the  accompanying  drawings  and  photographs.  The 
windows  in  the  skylights  are  vertical  and  face  toward  the  north, 
so  -that  a  plentiful  supply  of  diffused  light  is  admitted  from 
above.  In  addition  there  is  a  large  amount  of  window  space  in 
the  side  walls.  Electric  arc  lights  furnish  artificial  light.  The 
building  is  heated  with  hot  air  by  the  Sturtevant  system,  the 
fans  and  heating  apparatus  being  located  in  the  extension  of  the 
building,  as  shown.  The  delivery  pipes  are  carried  overhead 
with  downdrop  outlets  at  proper  intervals.  Provision  has  been 
made  to  maintain  a  temperature  of  50  degrees  Fahr.  during  win- 
ter weather. 

The  two  outer  bays  in  the  main  part  of  the  shop  measure  53  ft 
from  the  outside  walls  to  the  center  of  the  row  of  columns,  while 
the  middle  bay  measures  48.  ft.  center  to  center  of  the  columns. 
The  repair  tracks  are  spaced  24  ft.  center  to  center  and  the  two 
outer  tracks  measure  16  ft  from  the  inside  of  the  wall  to  the  cen- 
ter of  the  track.  The  underside  of  the  roof  trusses  is  30  ft.  from 
the  floor.  A  20-ton  Shaw  crane  operates  over  the  bay  which  is 
devoted  to  steel  car  repairs.  The  other  two  bays  are  used  prin- 
cipally for  heavy  wooden  car  repairs,  the  middle  bay  being  served 
by  a  20-ton  crane  and  the  outer  one  by  a  40-ton  crariie.  The 
outer  bay  is  used  extensively  for  repairing  loaded  cars,  and  it  is 
for  this  reason  that  the  heavier  crane  is  provided.  The  floor  of 
the  building,  except  for  a  small  space  near  the  furnace,  which  is 
of  brick,  is  of  i^-in.  plank  laid  on  4  x  4-in.  sleepers  spaced  30 
in.  center  to  center.    These  are  laid  on  6  inches  of  sand  or  gravel. 

There  are  natural  gas  and  compressed  air  connections  at  each 
column  on  either  side  of  the  bay  used  for  steel  car  repairs.  The 
natural  gas  is  used  in  special  burners  for  heating  damaged  parts 
without  removing  them  from  the  car.  Qjmpressed  air  connec- 
tions are  provided  at  each  column  alongside  of  the  bays  for 
wooden  car  repairs. 

The  apparatus  used  in  connection  with  the  steel  car  repair 
worl^  and  located  in  the  addition  which  practically  forms  a 
fourth  bay  and  opens  directly  into  the  main  part  of  the  shop, 
consists  of  a  furnace  made  by  the  Pittsburg  Stoker  Company, 
which  uses  fuel  oil  and  has  a  capacity  for  5,000  lbs.  of  steel 
parts.  As  has  been  stated,  the  distorted  parts  are  cut  off  the 
cars  and  new  oYies  from  stock  are  applied.  The  damaged  parts, 
if  they  are  suitable  for  repair,  are  placed  alongside  the  furnace 
and  when  a  sufficient  amount  has  accumulated  they  are  piled 
inside,  heated  and  repaired.  At  present  it  is  only  necessary  to 
operate  this  furnace  about  two  days  of  each  v.-eek.  .\  large  open 
fire  is  provided  for  rush  or  emergency  work.  Just  in  front  of 
the  furnace  is  a  large  face  plate  on  which  plates  or  other  parts 
may  be  straightened.  The  flanging  clamp  shown  in  one  of  the 
illustrations  is  operated  by  air  and  is  provided  with  several  dies 
and  formers  for  straightening  and  manufacturing  the  larger  parts 
such  as  draft  sills,  etc.  An  air  press,  which  is  used  for  bending 
the  smaller  pieces  and  is  also  equipped  with  a  number  of  simple 
dies  and  formers  for  repairing  old  parts,  or  the  manufacture  of 
new  ones,  is  also  illustrated.  A  large  drill  press  has  been  added 
which  is  not  shown.     Beyond  the  flanging  clamp  is  an  air  oper- 
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DETAILS   OF  SAW-TOOTH    KOOF   CONSTRUCTION    OF  THK   FREIGHT   CAR   REPAIR   SHOP. 


ated  riveter  for  assembling  the  difTerent  parts,  such  as  riveting 
the  draft  lugs  to  the  draft  sills,  etc.  A  combination  triple  punch- 
ing and  shearing  machine  is  to  be  added,  capable  of  punching  and 
shearing  flat,  angle  and  round  iron.  Beyond  this  is  quite  a  large 
storage  space  for  new  parts  and  at  the  end  of  this  portion  of  the 
shop  a  pipe  fitting  room,  equipped  with  a  rack,  benches  and  pipe 
bending  apparatus,  is  partitioned  off.  Extending  over  the  middle 
of  the  extension  or  bay  is  a  lo-in.  I-beam  track  upon  which  two 
Vale  &  Towne  duplex  ^-ton  hoists  operate.  These  are  used  in 
connection  with  the  handling  of  repair  work  and  of  the  heavier 
pieces  of  material  in  the  storage  space. 

It  is  possible  to  straighten  many  parts  which  are  damaged 
without  removing  them  from  the  car.  These  are  heated  in  pl:icc 
b\-  the  burner  illustrated,  which  uses  natural  gas  mixed  with  air, 
the  proper  proportion  being  obtained  by  regulating  the  two 
valves.     The  device  is  very  simple,  consisting  of  a  boiler  phitc 


box  with  a  number  of  small  holes,  about  1/16  in.  diameter  in  it, 
as  shown.  Three  coke  furnaces  are  used  for  heating  rivets  and 
are  looked  after  by  the  rivet  boys.  Each  furnace  -supplies  rivets 
for  four  gangs.  For  work  outside  of  the  shop  the  portable  forge, 
which  is  illustrated,  is  used.  It  is  16  in.  in  diameter,  12  in.  deep 
and  burns  coke.  The  ash  chamber,  hi  which  the  air  is  also  ad- 
mitted, is  about  7x7x6  in.  deep. 

/The  Steel  car  jack,  located  as  shown  on  the  plan  view^  of  the 
shop,  and  shown  in  detail  in  the  accompanying  drawings  and 
photographs,  is  a  unique  device  and  has  been  u>cd  with  very 
satisfactory  results  for  straightening  the  bodies  of  cars  which 
have  been  badly  twisted  or  distorted.  It  consists  of  a  steel  frame, 
anchored  in  concrete,  litted  with  a  number  of  movable  jacks.  If 
the  car  body,  or  any  portion  of  it.  is  badly  damaged,  or  twisted,  it 
is  moved  under  this  framework  and  with  the  aid  of  blocking  in 
connection  with  the  movable  jacks  it  can  usually  be  forced  back 
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as  shown.     Three  coke  ii.rnaccs  are. used  for  heating  rivets  and   . 
iirip  looked  after  by  the  iriv<»t  boys.     Kach  furnace  sbppHes  rivets  . 
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SMALL    AIR    PRESS. 

into  shape  with  very  little  difficulty.  The  bodies  are  held  secure- 
ly in  place  by  chaining  them  to  the  connections  which  are  fast- 
ened to  the  lower  part  of  the  posts  and  anchored  in  the  con- 
crete. The  saving  of  several  hundred  hours  of  labor  has  been 
possible  in  a  number  of  instances,  due  to  the  use  of  this  device. 
The  steel  car  force-i  is  divided  into  gangs  of  two  men,  each 
gang  taking  care  of  all;  of  the  repair  work  upon  the  car  to  which 
it  is  assigned,  except  the  air  brake  work  and  the  packing  of  jour- 
nal boxes,  which  are  looked  after  by  special  men.  All  of  the 
work  is  done  on  a  piece  work  basis.  It  is  possible  to  use  gangs 
of  only  two  men  to  advantage  because  all  of  the  heavy  lifting  is 
done  by  the  traveling  cranes.    The  three  cranes  are  looked  after 
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AIR    OPERATED    FLANGING    CLAMP. 

by  two  operators,  as  the  work  can  be  so  arranged  that  it  is  never 
necessary  to  have  all  three  of  them  at  work  at  the  same  time. 
In  general  the  cars  enter  at  the  north  end  of  the  shop  and  when 
finished  are  taken  out  at  the  south  end.  If  a  car  is  finished 
ahead  of  those  in  front  of  it,  it  can  easily  be  swung  over  on  the 
material  track,  by  the  traveling  crane,  and  moved  out  over  that 
track.  At  the  present  time  about  150  heavy  steel  car  repairs  are 
being  made  per  month. 

It  has  been  found  advisable  to  repaint  the  cars  at  intervals  of 
about  four  years,  when  possible.  They  are  painted  with  the  New 
York  Central  Lines  standard  color.  The  paint  is  applied  with 
spraying  machines,  which  have  been  developed  by  Mr.  W.  O. 
Quest,  the  foreman  painter.  These  machines  have  been  used  for 
a  number  of  years  and  careful  investigation  has  shown  that  the 
paint  can  be  more  evenly  applied  by  the  sprayer  and  penetrates 
much  better  than  when  applied  with  a  brush.  The  operation  of 
the  spraying  machine  does  not  require  highly  skilled  labor.     The 
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writer  watched  a  car  painter  who  had  had  no  previous  experi- 
ence in  painting,  and  who  had  just  been  employed,  and  was  paint- 
ing his  first  car.  It  required  five  minutes  to  spray  one  side  of  the 
car  and  iti  20  minutes  he  had  completed  the  first  coat  on  the  car 
body  satisfactorily.  It  is  possible  to  apply  the  paint  four  or 
five  times  as  fast  with  a  sprayer  as  with  a  brush  and  at  least 
ten  per  cent,  less  paint  is  required.  The  cars  are  thoroughly 
cleaned  with  wire  brushes  and  scrapers  before  being  painted  and 


HANDLING  LOCOMOTIVE  SUPPLIES. 


AIR    OPERATED    RIVETER. 

each  car  is  given  two  coats  of  paint.  The  spraying  machme  is 
also  used  for  painting  the  trucks.  The  insides  of  the  cars  are 
not  painted.  A  number  of  experiments  have  been  made  with 
different  materials,  with  the  idea  of  protecting  the  inside  of  the 
car. from  corrosion,  but  the  friction  of  the  lading  has  in  each 
case  destroyed  the  covering  in  a  very  short  time.  Experiments 
are  at  present  being  made  with  crude  oil  which  promises  to  be 
more  successful.  » 

The  steel  car  repair  department  is  in  charge  of  a  foreman  who 
reports  to  the  general  foreman  of  car  shops,  Mr.  H.  W.  Ferree, 
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SCREW   JACKS    USED   WITH    STEEL  CAR   JACKS. — FOR  >IETHOD   OF 
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who  reports  to  Mr.  G.  E.  Carson,  master  car  builder.  We  are 
indebted  to  Mr.  L.  H.  Turner,  superintendent  of  motive  power, 
to  Mr.  W.  P.  Richardson,  mechanical  engineer,  and  to  the  above 
named  gentlemen  for  information  and  drawings. 


By  JE-  Fish  Ensie. 


This  article  will  present  the  main  features  and  some  consid- 
erations in  connection  with  the  practical  care,  upkeep,  super- 
visionj  and  economy  in  the  handling  of  engine  equipments,  based 
on  an  intimate  experience  of  several  years  in  this  field  of  work^ 
and  covering  the  practice  of  a  number  of  roads.  '    ;' 

In  general  throughout  the  United  States  the  expenditures  for 
these  supplies  represent  so  small  a  portion  of  the  operating  costs, 
and  are  scattered  over  so  wide  an  extent,  that  where  railway 
officials  and  their  staffs  can  find  opportunity  to  divert  their  at- 
tention from  questions  pertaining  to  the  immediate  getting  of 
the  traffic  over  the  road,  they  concern  themselves  with  larger 
?nd  more  profitable  problems.  For  the  most  part,  therefore, 
there  is  no  systematic  supervision,  accounting,  or  care  for  en- 
gine supplies.  Some  division  officers  will  take  an  interest  and 
better  conditions  for  a  time ;  others  will  let  this  minor  item  of 
expense  go  in  the  press  of  bigger  matters ;  occasionally  a  gen- 
eral officer,  such  as  a  general  manager  or  a  superintendent  of 
motive  power,  will  attempt  systematic  regulation  with  the  hope 
of  some  good  general  results,  well  worth  while,  even  if  the  glean- 
ings in  particular  localities  are  small ;  in  such  cases  beneficial  re- 
sults may  be  temporarily  secured.  But  the  roads  that  are  steadily 
achieving  good  practice  in  this  respect  in  this  country  can  be 
counted  on  the  fingers  of  one  hand.  Even  on  casual  observa- 
tion it  will  become  evident  to  those  who  are  curious  enough  to 
get  at  the  main  facts,  that  there  are  large  and  unnecessary  wastes 
of  these  supplies,  and  that  as  a  consequence  the  average  cost  of 
this  item  of  conducting  transportation  expense  is  four  or  five 
times  what  it  should  be. 

This  statement  is  no  exaggeration.  There  are  some  roads 
where  the  total  results  are  not  so  bad;  there  are  others  where 
they  are  much  worse;  the  proportion  named  is  a  fair  average 
of  what  obtains  over  the  entire  country,  and  is  taken  from  the 
official  records  and  accounts  of  the  railways  employing  over  half 
the  locomotives  in  the  United  States. 

There  is  spent  annually  in  the  United  States  between 
$4,000,000  and  $5,000,000  for  locomotive  supplies  alone,  and 
nearly  an  additional  million  for  labor  in  connection  with 
the  maintenance  of  this  equipment.  The  cost  of  upkeep 
per  locomotive  per  year  will  thus  be  seen  to  average 
above  one  hundred  dollars,  an  altogether  excessive  figure.  The 
full  value  of  the  equipment  on  an  ordinary  locomotive  will  vary 
from  an  average  of  $40  on  some  roads,  to  about  $100  on  others ; 
the  theoretical  value  of  the  equipment  that  is  supposed  to  be 
on  each  engine  will,  as  a  rule,  be  somewhere  between  these 
limits.  However,  on  some  roads,  and  on  some  divisions_of  al- 
most all  roads,  equipments  will  be  incomplete ;  and  in  other  in- 
stances there  will  be  large  overages.  On  an  average  each  loco- 
motive in  the  United  States  (and  I  emphasize  the  country,  iince, 
they  do  things  differently  abroad,  where  they  have  a  keener  eye. 
for  detail,  because  they  are  not  so  swamped  with  traffic  and  must  • 
extract  their  earnings  out  of  small  savings  and  economies)  will 
be  completely  re-supplied  with  its  tool  and  supply  equipment,  as 
far  as  value  is  concerned,  twice  over  each  year. 

Some  articles,  such  as  brooms,  scoops,  headlight  chimneys, 
flags,  fusees,  torpedoes,  and  a  very  few  others,  actually  require 
replacement  oftener  than  this,  but  these  articles  are  among  the 
very  least  in  value,  and  the  more  expensive  items,  such  as  re- 
railing  frogs,  jacks,  blizzard  lamps,  screw  pipe  wrenches,  etc., 
should  last. many  years  without  renewal. 

I  have  never  seen  what  could  be  considered  a  minimum  attained 
cost  in  this  respect  on  any  American  railway,  but  from  such 
thoroughly  good  and  creditable  performance  as  has  been  kept 
up  month  after  month  on  particular  divisions  of  certain  roads, 
where  the  possibility  of  one  division's  enginemen  stealing  from 
another  was  carefully  guarded  against  and  effectually  prevented, 
a  fair  figure  for  a  reasonable  attainment  can  be  had.  This  figure 
is  from  70c.  to  $1.50  per  month  for  the  cost  of  the  supplies 
themselves,  according  to  the  quantity  of  the  equipment  carried  on 
the  engine  and  the  geographical  location  of  the  division   (west- 
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into  shape  with  vtiry  little  difticuliy.  The  bodiis  arc  held  secure- 
ly in  place  by  cluiining  them  to  the  connections  which  arc  fast- 
ened to  the  lower  part  of  the  po?ts  and  anchored  in  the  con- 
crete. The  saving  of  several  hundred  hours  of  labor  has  been 
possible  in  a  ninnbcr  of  instances,  due  to  the  use  of  this  device. 
The  steel  car  force  is  divided  intt)  gans>  of  two  men,  each 
gang  taking  care  of  all  of  the  repair  work  upon  the  car  to  which 
it  is  as.signcd.  except  the  air  brake  work  and  the  p.icking  of  jour- 
nal boxes,  wliidi  are  looked  after  by  special  nun.  .Ml  of  the 
work  is  done  on  a  piec^  work  basis.  It  is  possible  to  use  gangs 
of  oidy  two  men  to  a«lvantage  because  all  of  the  heavy  lifting  i> 
done  by  the-  traxihng  cranes      The  three  cranes  are  looked  after 
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i>\  two  M|)er.ilur>,  as  the  work  can  be  so  arranged  that  it  is  never 
iiece^v;ir\  1(1  have  all  three  of  them  at  work  at  the  same  time- 
In  (general  the  cars  enter  at  the  north  end  of  the  shop  and  w-hen 
finished  are  taken  out  at  the  south  end.  If  a  car  is  finished 
aliea<l  i>t  those  in  front  of  it,  it  can  easily  be  swung  over  on  the 
material  track,  by  the  traveling  crane,  and  moved  out  over  that 
track.  .\l  the  present  time  about  150  heavy  steel  car  repairs  are 
being  made  per  month. 

It  has  been  found  advisable  to  repaint  tiie  cars  at  intervals  of 
about  four  years,  when  possible.  They  arc  painted  with  the  New 
York  Central  Lines  standard 'color.  The  paint  is  applied  with 
spraying  machines,  which  have  been  developed  by  Mr.  W.  O. 
Quest,  the  foreman  painter.  These  machines  have  been  used  for 
a  number  of  years  and  careful  investigation  has  shown  that  the 
paint  can  be  more  evenly  applied  by  the  sprayer  and  penetrates 
nuich  better  than  when  api)lied  with  a  brush.  The  operation  of 
the  spraying  machine  docs  not  require  b^hly  skilled  labor.     The 
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vriter  watclied  a  car  painter  who  hud  had  no  previous  experi^ 
,  tice  in  painting,  and  who  hr.d  just  been  employed,  and  was  paint- 
;iig  Ins  first  car.  It  re(juircd  five  minutes  to  spray  one  side  of  the 
cai-  and  in  20  minutes  he  liad  completed  the  first  coat  on  the  car: 
luKly  satisfactorily.  It  is  possible  to  apply  the  paint  four  or 
iive  times  as  fast  with  a  sprayer  as  with  a  brusli  and  at  least 
ten  per  cent,  less  paint  is  required.  The  cars  are  thoroughly 
cleat:ed  with  wire  brushes  and  scrapers  before  being  painted  and 


HANDLING  LOCOMOTIVE  SUPPLIES. 


By  E.  PtsH  EirstE. 


each  car  is  given  two  coats  of  paint.  The  spraying  machure  iis 
■ilso  used  for  painting  the  trucks.  The  insides  of  the  cars  are 
not  painted.  A  number  of  experiments  have  been  made  with 
diflferent  materials,  with  the  idea  of  protecting  the  inside  of  the 
car  from  corrosion,  but  the  friction  of  the  lading  has  in  each 
case  destroyetl  the  covering  in  a  very  short  time.  Experiments 
are  at  present  being  made  with  crude  oil  \yhich  promises  to  be 
more  successful.     •      »  '■■'-:■.'■'■''■■■-■:     "'^    •-;;■."  -^  ■'■■••'■■■■ 

Ihe  steel  car  repair  departmeut  is  in  charge  of  a  foreman  wlK) 
reports  to  the  general  foreman  of  car  shops,  Mr.  II.  W.  Ferree. 


i  _L.  I  I    i:_t  .  . 1  ,,\ n     ri — ^ — rr- 


^CREW   J.VCkS   t'SKD   \VltH    STEKL  C.VR   JAtkiv;^— KOX    MKTlKIl!   OF 
AITLYING    SEE    OPPOSITE    PACE. 

.\ii(,  reports  to  Mr.  G.  E.  Carson,  rnnster  car  buildef/  We  are 
in.lebted  to  Mr.  L.  H.  Turner,  superintendent  of  motive  power, 
1"  Mr.  W.  P.  Richardson,  mechanical  engineer,  and  to  the  above 
named  gentlemen  for  information  and  drawings. 


.This  article  will  present  the  main  features  and  some  consid- 
erations in  connection  with  the  practical  care,  upkeep,  supcr- 
vision^  and  ccononu'  in  the  handling  of  euiiuie  e<|uipmonts,  basccl 
on  an  intimate  experience  of  scyeral  j'cars  in  this  field  of  work, 
and  covering  the  practice  of  a  numberv  of  roads. 
;  in  gene;ra!  throughout  the  United  States  the  expenditures  ibr 
these  supplies  represent  so  small  a  portion  of  the  operating  costs, 
and  are  scattered  over  so  wide  an  extent,  that  wh(.re  railway 
officials  and  their  staffs  can  find  opportunity  to  dtveri  their  at- 
tention from  questions  pertaining  to  the  injtnediatc  getting  oi 
the  traffic  over  the  road,  they  concern  themselves  with  larger 
.'nd  tnote  profitable  problems.  For  the  mos-t  part,  therefore, 
there  is  no  sy.stematic  supervision,  accounting,  or  care  for  en- 
gine supplies,.  Some  division  officers  will  take  an  iiiterest  and 
better  conditions  for  a  time :  others  will  let  this  minor  item  of 
expense  go  in  the  press  of  bigger  matters:  occasionally  a  gen- 
eral officer,  such  as  a  general  manager  or  a  superinlendent  of 
motive  pOv\;er.  will  aitempt  systematic  regulation  with  the  Iiope 
ic)f,iiOtnc  goo(l  general  results,  well  worth  while,  even  if  the  glean- 
ings in  particular  localities  are  s-mnll :  in  such  cases  behcficial  re- 
sults may  be  temporarily  secured.  But  the  roads  that  d re  steadily 
achieving  good  practice  in  this  respect  in  this  country :  can  be 
countccl  on  the  fingers  of  one  hand;  Even  on  calnal  observa- 
tion it  will  become  evident  to  those  who  are  curious  en<">vigh  to 
get  at  the  main  facts,  that  th.cre  arc  large  and  unnecessary  wastes 
.of  4hesc  supplies,  and  that  as  a  consequence  the  average  cost  of 
this  item  of  conducting  transportation  expense  is  four  or  five 
tunes  what  it  should  be.         -  :    ^^/^S.c  ;:-■-?'   i'vi 

This  statement  is  no  exaggeratloifJ/Thcte  are  settle  roads 
where  the  total  results  are  nut  so  bad ;  there  are  others  wliere 
they  are  much  worse;  the  proportion  ~  named  is  a  fair  avetage 
of  what  obtaitTS  over  the  entire  cotmtry,  and  is  t.'iken  from  the 
official  records  and  accounts  of  the  railways  employing  over  half 
the  locomotives  in  the  United  States.  -     V  '   • 

There  is  i^fiitt  aionnally  in  itjie;:  United  States  bctw  e'en 
$4.ooo.ocx)  and  $5,000,000  for  locomoti\:e  supplies  alone,  and 
nearly  an  additional  million  for  labor  in  connection  with 
the  maintenance  of  this  equipment.  .  The:  cost  :pf  upkeep 
per  locomotive  per  year  will  thus  he  •§ 
above  one  hundred  dollars^  an  altogether  excessive  figure.  The 
full  value  of  the  equipmeitt  on  an  ordinary  locomotive  will  vary 
from  an  average  ol  $40  on  some  roads,  to  about  Stoo  on  Others ; 
the  theoretical  va'^c  of>  th'C  equipment  that  is  supposed  to  be 
on  each  engine  wtll,  a>  a  rule,  be  somewhere  hetwejen  these 
liiiiitS;Ho\vevcr.  on  some  roads,  and  on  some  divisions  of  al- 
most all  roads,  equipments  will  be  incomplete:  and  in  other  in- 
rstances  there  will  be  large  overages.  On  an  average, each  loco- 
niotive  in  the  United  States  (and  I  emphasize  tliic  country,  since 
t  hey  do  things  differently  abroad,  w  liere  they  Itave  a  keener  ieye 
for  detail,  because  they  are  not  so  swantped  with  trafiicand  nmst 
extract  their  earnings  out  of  small  savings  and  econoiniv:^)  will 
lie  completely  re-supplied  \vith  its  iixA  and  snpply  ecptipment,  as 
far  as  value  is  concerned,  twice  oV'cr  each  year.. 

Some  articles,  such  as  brooms,  scoops,  headlight  chinnieys. 
fiags,  fusees,  torpedoes,  and  a  very  few  others,  actually  require 
rcj^acement  oftener  than  this,  but  these  articles  are  among  the 
very  least  iii  value,  and  the  more  (Expensive  items,  such  as  tie- 
railing  frogs,  jacks,  blizzard  lamps,  screw  pipe  wrenches,  .etc., 
should  last  many  years   without   renewal.  -    . 

I  have  never  seen  what  could  he  ci'disidered  a  miitimunr  attained 
cost  in  this  respect  0"  any  American,  railway,  but-  ipom  such 
tlioroughly  good  and  creditable  performance  as  has  bedn  kept 
up  month  after  month  (Vi  particular  divisions  of  certain  roads, 
where  the  possibility  of  one  division's  enginemen  stealing  frotn 
.motlicr  was  carefully  guarded  against  and  effectually  prevented. 
a  fair  figure  for  a  reasonable  attaimnent  can  be  had.  This  llgure 
i<  from  70c.  to  $1.50  pet  month  for  the  cost  of  the  supplies 
themselves,  according  to  i!ic  qu.iivtity  of  the  ctiuipment  carried  on 
the  er^gine  and  the  geographical  locatiort  of  the.  division   ( west- 
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ern  expenses  being  higher),  and  an  additional  sum  of  75c.  to  $1 
for  all  supervisory,  clerical,  and  labor  expense,  or  a  total  of  be- 
tween ^1.50  and  $2.50  per  month  per  engine  in  actual  service. 
Of  course,  much  lower  figures  have  been,  and  can  be  attained ; 
some  engineers,  where  the  pooled  system  of  engine  assignment 
is  not  in  effect,  after  being  provided  with  an  equipment,  manage 
to  hold  on  to  it,  and  get  good  service  from  it,  for  years  with  a 
trifling  upkeep  cost  of  a  few  cents  per  month.  However,  it 
would  be  no  argument  to  condemn  the  handling  of  engines  in 
pool,  because  it  made  the  cost  of  engine  supplies  rather  higher ; 
that  would  be  surely  looking  through  the  wrong  end  of  the  spy- 
glass. A  figure,  rovering  the  total  of  all  costs  relative  to  engine 
equipments,  in  the  neighborhood  of  $J  per  month,  or  $25  per 
year  is  amply  generous,  and  will  enable  the  company  giving  the 
proper  attention  to  this  matter,  to  provide  the  very  best  of  equip- 
ment, the  very  finest  and  most  durable  of  oil  cans,  torches,  water 
glasses,  tools,  etc.;  to  have  at  all  times  a  complete  equipment  in 


On  a  bod  Division 


FIG.    I. 


$240,000:  On  several  entire 
Railways 


$110,000:  On  tiie  majority 
of  U.  S.  R'ys 


$25  000:  Attainable  minimum 
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perfect  condition  on  every  engine  in  service,  and  to  have  them 
carefully  and  systematically  looked  after  and  checked  up. 

How  many  roads  in  the  country  have  reached  this  condition 
of  affairs?  Yet  the  most  of  them  pay  four  or  five  times  the 
price  of  this  practically  perfect  service,  and  get  a  wretched  re- 
sult; they  pay  this  sum  for  the  supplies  alone,  and  an  additional 
amount  for  labor  to  look  after  the  supplies  (perhaps),  labor  that 
is  assigned  other  duties,  and  is  underpaid,  hence  inefficient. 

A  good  supplyman  in  the  east  will  cost  from  i8c.  to  22c.  an 
hour ;  west  of  the  Mississippi  the  rate  will  range  from  25c.  to 
over  50c.,  according  to  the  conditions  and  the  man.  Supplymen, 
or  equippers,  or  tool  checkers  (they  are  variously  designated, 
and  have  varying  functions)  rarely  get  such  rates  of  pay.  and 
as  a  consequence  at  division  points  and  storehouses,  where  the 
railway  company  might  by  spending  $10  to  $20  per  month  in 
higher  wages  to  such  a  man,  securing  reasonable  economy  in 
these  supplies,  they  lose  from  $50  to  over  $500  per  month,  at 
each  of  these  points  by  getting  along  with  poorly  paid,  inefficient, 
and  wasteful  help. 

Of  course,  the  mere  question  of  wages  to  these  men  is  not 
going  to  solve  all  the  difficulties  and  automatically  secure  proper 


economy  and  care  of  these  equipments.  There  must  be  at  the 
same  time  an  intelligent  selection  of  these  men,  a  certain  train- 
ing, and  a  comprehensive  scheme,  with  traveling  inspectors,  so 
as  to  bring  about  a  general  uplift  and  uniform  improvement  in 
all  respects. 

Equipment  should  be  redesigned  in  many  cases ;  the  list  of  ar- 
ticles supposed  to  go  on  each  engine  should  probably  be  re- 
vised and  a  number  which  in  modern  times  have  no  further 
usefulness,  eliminated.  The  accounting  should  be  thoroughly 
gone  into,  and  a  thorough  system  for  checking  results  and  costs 
in  detail,  and  placing  individual  responsibility,  put  into  effect. 
All  these  things  will  cost  effort,  and  brains,  and  trouble ;  they 
will  cost  a  certain  amount  of  money;  they  an'//  pay  for  them- 
selves uiany  times  over,  and  zn'ithiii  txco  or  three  months'  time,  if 
properly  pushed.  It  is  entirely  feasible  to  make  these  improve- 
ments pay  for  themselves  out  of  the  second  monthK^  reduction 
in  zvasteful  expenditure.  I  say  two  months,  because^  it  takes  a 
certain  amount  of  time  to  investigate  accounts,  to  fincnout  what 
is  actually  going  on,  and  to  secure  the  necessary  appro va<s  for 
amplification  of  the  accounting  system  to  give  the  figures  that 
are  needed  for  close  and  careful  supervision,  promptlv/  unerring- 
ly, and  specifically.  The  geographical  e.xtent  of  tWe  road  will 
also  have  a  bearing  on  the  speed  with  which  ntsults  can  be 
secured,  a  widely  extended  road  requiring  more  time  than  a 
dense,  compact  one ;  however,  the  long  road  will  probably  have 
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FIG.    2. — PROPORTION    OF    RAILWAYS    HANDLING    ENGINE    EQUIPMENTS 
AT   VARIOUS  DEGREES   OF   COST. 

much  higher  costs  to  begin  with,  so  that  larger  results  can  be 
obtained. 

Figure  i  represents  in  chart  form  the  costs,  in  decimals  of  a 
cent  per  revenue  net  ton  mile,  of  upkeep  of  engine  equipments 
on  three  specific  roads,  and  on  one  specific  division  of  one  of 
the  roads.  The  basis  of  measure  is  taken  in  ton  miles,  although 
it  is  realized  that  there  are  certain  disadvantages  in  connection 
with  the  use  of  this  unit.  A  preferable  figure,  perhaps,  would 
be  the  road  unit  adopted  bj-  the  statistical  departments  of  many 
railways,  consisting  of  a  ratio  between  the  weight  of  locomotives 
on  drivers,  the  engine  miles,  and  the  costs  to  be  measured.  But 
this  figure  is  not  always  so  readily  ascertainable  as  it  should  be, 
and  so  the  more  familiar  ton  mile  unit  is  here  employed  for 
illustration.  The  diagram  also  shows  the  costs  in  annual  totals, 
and  the  proportion  of  supervision  and  labor  in  that  cost  at  dif- 
ferent degrees  of  efficiency  The  most  effective  results  seem  to 
be  secured  where  the  supervisory  cost  equals,  or  slightly  ex- 
ceeds, the  actual  cost  of  the  supplies  used;  that  is,  at  that  point 
there  is  the  minimum  total  expenditure.  As  the  supervision  is 
relaxed,  the  waste  of  the  supplies,  and  irregularities  of  all  sorts, 
appear  and  grow.  It  should  be  explained  also,  in  connection 
with  this  diagram,  that  the  yearly  costs  represent  the  expenditure 
of  a  road  having  1,000  locomotives. 

Figure  2  is  another  diagram  showing  what  proportion  of  the 
railways  of  the  United  States  fall  under  each  degree  of  expen- 
siveness  in  this  small  item  of  maintenance.  Thus  over  50  per 
cent,  of  the  railways  pay  more  than  .20.  per  ton  mile;  less  than 
10  per  cent,  pay  as  little  as  .ic.  and  another   10  per  cent,  pay 
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about  .35c.  These  figures  are  in  tenths  and  hundredths  of  a  cent 
— not  in  whole  cents.  The  diagram  is  only  approximately  correct 
as  the  figures  for  all  roads  are  not  available;  but  it  is  sufficiently 
representative  of  the  large  majority  of  them  to  be  trustworthy  in 
the  main.  I  doubt  if  any  portion  of  the  curve  will  be  found  to 
be  more  than  4  per  cent,  in  error.  This  is  not  close,  but  it  is 
close  enough  for  the  purpose  intended. 

The  general  aspects  of  this  question  have  been  presented;  they 
may  be  recapitulated:  M^ 

Engine  equipments  are  very  necessary,  and  sometimes  must  serve  in 
cases  of  great  need;  their  value  at  that  time  far  exceeds  their  cost. 

In  order  to  have  them  available  at  all  times,  they  must  be  kept  up  in 
good  condition,  must  be  checked  over,  and  shortages  guarded  against. 
Rusty  jacks  are  useless;  a  wrecking  frog  that  was  left  last  week  near  the 
scene  of  a  freight  cav  derailment  and  subsequent  replacement  (of  the  car — 
not  the  frog),  is  of  no  avail;  long  oilers  with  leaky  spouts  are  expensive 
and  wasteful;  scoops,  too,  have  a  way  of  mysteriously  disappearing  in 
roundhouses — really  there  is  no  mystery  at  all.  All  these  little  defects  of 
lack  of  systematic  care  must  be  remedied  if  good  service  is  to  be  given, 
and  that  is  the  first  desideratum. 

Because  of  waste,  this  item  of  expenditure  is  now  excessive  on  almost 
every   railroad  in   the  country. 

Improved  service  costs  nothing;  it  is  paid  for  out  of  economies  early 
effected;  the  cost  is  merely  a  case  of  accounting. 

Mere  increase  in  wages  will  not  secure  the  best  results,  or  perhaps  any 
results  at  all.  Yet  a  first  class  and  well  trained  man,  with  perhaps  as 
much  jurisdiction  in  his  field  as  a  general  boiler  inspector  has  in  his,  and 
with  probably  the  same  pay  as  the  usual  general  boiler  inspector  gets,  is  not 
too  high  to  go.  Such  a  man,  if  properly  selected  and  thoroughly  qualified 
for  his  task,  will  accomplish  much  more,  and  that  more  speedily,  than  a 
clK-aper,  less  experienced  man.  And  right  here  let  us  admit  that  the  usual 
general  boiler  inspector  is  not  paid  nearly  enough  for  the  importance  of  his 
duties,  nor  does  he  have  the  authority  he  should  have.  If  the  position  were 
made  more  attractive,  the  very  best  men  could  be  secured,  and  what  that 
would  pay   in  boiler  care! 

The  more  thoroughly  the  problem  is  worked  out  and  studied  from  the 
very  start,  and  the  more  progressively  it  is  pushed,  the  larger  will  be  the 
ultimate  gains  and  the  sooner  will  large  gains  be  apparent. 

By  the  pursuit  of  proper  methods  any  road  should  reduce  its  costs  in 
this  respect  to  a  maximum  of  one-half  mill  per  net  revenue  ton  mile;  any 
general  manager  or  other  interested  party  can  tell  how  much  can  be  added 
to  the  net  earnings  of  his  road  by  this  standard;  the  annual  economies 
will  foot  up  from  $10,000  to  over  $200,000  according  to  the  size  of  the 
road;  if  groups  of  roads  be  taken,  the  totals  will  be  larger  still.  Such 
accounts,  although  small  compared  with  other  expenditures,  are*  yet  well 
worth  the  picking  in  these  hard  times  when  retrenchment  is  in  order. 

If  the  items  of  locomotive  oil  and  waste,  and  of  caboose  ^qgpjfaents  also 
fall  under  the  same  jurisdiction,  the  gross  amounts  dealt  Swith  are  more 
than  trebled,  and  the  effcctable  reductions  also  correspondingly  increased, 
although  perhaps  not  in  equal  measure.  And  these  other  items  admit  of 
being  easily  and  naturally  handled  in  conjunction  with  the  engine  supplies. 
The  proportionate  supervisory  force  does  not  have  to  be  so  large.  On  a 
system  of  about  the  size  of  the  Pennsylvania  and  its  controlled  lines,  a  net 
expense  reduction  of  nearly  a  million  dollars  should  be  quite  possible,  in 
these  accounts  alone. 

Having  summarized  the  aims,  and  results  to  be  secured,  wc 
can  proceed  to  a  discussion  of  the  detail  methods  involved. 

Accounts. — These  are  now  provided  for  under  numbers  78, 
81,  82,  87,  90,  91,  and  95,  more  particularly,  as  indexed  on  page 
19  of  the  Third  Revised  Issue  of  the  Classification  of  Operating 
Expenses,  as  prescribed  by  the  the  Interstate  Commerce  Com- 
mission. It  will  be  found  desirable,  and  in  fact  necessary,  to 
subdivide  these  accounts,  and  to  re-group  them  for  purposes  of 
supervision  and  information.  For  instance,  pay  of  tool  checkers, 
a  roundhouse  expense,  should  be  separated  from  other  items  of 
roundhouse  expense,  and  should,  in  the  summaries,  be  added  to 
the  totals  of  the  costs  of  supplies  furnished  to  locomotives,  so 
that  the  proportion  between  supervision  and  material  may  be  as- 
certained and  the  amount  of  the  net  reduction  be  determined. 

Matters  will  be  greatly  simplified  if  there  is  but  one  set  of 
fundamental  records,  upon  which  all  later  figures,  and  arrange- 
ments of  figures,  are  based.  Only  in  this  way  can  consistency  in 
the  accounts,  and  a  proper  balance,  be  secured.  These  funda- 
mental records  should  be: 

Abstracts  from  the  payrolls  and  expense  vouchers,  covering  the  pay  and 
expenses  of  all  labor  and  supervisory  talent  used  in  connection  with  this 
plan. 

Duplicates  of  all  orders  placed  for  the  purchase  of  equipment,  showing 
where  orders  originated  and  the  necessity  therefor.  Advice  should  be 
given  of  the  cancellation  and  of  the  delivery  of  each  order  cancelled  or 
filled. 

Regular  and  frequent  sUtements  should  be  made  showing  material  avail- 
able in  each  storehouse. 

Duplicates  of  each  requisition  made  on  stores   for  each  article  should  l>e 


furnished;    it    is    recommended    that    a    special    requisition    blank    for    these 
supplies  be  adopted,  or  the  regular  form  specially  designated  in  some  way. 
These  requisitions  .'■hould  indicate: 
The  article  drawn. 
The  date. 

The  account  chargeable. 
The  engine  or  purpose  for  which  drawn. 
The  man  drawing  it. 
The  man  filling  it. 
The  man  or  men    (in  the  case  of  an  engine,  the  engineer  aad 

fireman)  for  whose  use  intended. 
Whether  the  article  is  new  or  second  hand. 
"Whether    the    eld    article    was    returned    when    the    new    was 

drawn;    if    not,    an    explanation,    on    proper    form,    of    why 

needed. 
The  place   or   store  -where   drawn. 

From  these  fundamental  records  will  be  compiled  recapituU' 
tions  and  summaries,  by  articles,  by  places,  by  engineers,  by  fire- 
men, by  engines;  averages  over  divisions  can  be  shown  of  costs 
per  engine  per  month,  or  per  engine  mile,  or  ton  mile,  or  other 
convenient  unit,  for  material  (or  any  article),  and  tor  labor  and 
supervision.  By  means  of  such  records,  which  are  neither  diffi- 
cult nor  expensive  to  keep,  the  excessive  costs  can  be  located, 
investigated,  and  corrected.  Costs  will  melt  away  like  snows 
under  a  summer  sun ;  costs  cannot  remain  excessive  and  salient 
under  high  illumination  and  burning  scrutiny. 

And  the  recapitulations  should  reconcile  very  closely  with  the 
statements  compiled  and  apprpyed  by  the  auditors ;  all  records, 
so  far  as  practicable,  should  be"*  prepared  by  members  of  the  ac- 
counting staff,  and  their  time,  if  of  anj'  considerable  propor- 
tion, separately  apportioned  so  as  to  be  charged  against'the  cost 
of  effecting  the  reductions.  ; 

Filling  Requisitions. — Requisitions  for  the  purchase  or  acquire- 
ment of  new  equipment  material  should  be  checked  by  the  man 
in  charge  of  this  work;  useless  expense  may  thus  be  nipped  in 
the  bud,  and  a  control  may  be  had  over  the  selection  of  the  ma- 
terial, which  should  always  be  in  conformity  with  the  adopted 
standards  of  design  and  specification.  ■-•'-> 

Requisitions  on  local  storehouses  should,  wherever  practicable, 
be  handled  entirely  by  the  man  locally  in  charge  of  supplies  and 
equipments  at  each  place.  This  man  should  be  responsible  for 
seeing  that  engines  are  properly  provided  for,  and  the  practice 
of  engincmen  running  to  storehouse  and  filling  their  own  requisi- 
tions should  not  be  tolerated  where  it  can  at  all  be  avoided. 

Standardising  Equipment. — All  equipment  should^;b4  reduced 
to  uniform  standards  and  specifications,  aiffd  drawings  made  of 
each  article.  Articles  may  then  be  order^  by  number,  without 
error.  If  practicable,  the  items  of  the  equipinent  that  are  similar 
to  those  used  in  the  shops  and  roundhouses,  such  as  hammers, 
chisels,  etc..  should  be  of  distinctive  design,  so  that  if  they  are 
appropriated  by  shopmen  they  can  be  detected.  The  engineer's 
hammer  might  have  a  wedge  pein,  for  instance,  while  the  shop- 
men generally  use  a  ball  pein ;  the  engineer's  chisel  might  be  of 
hexagon  steel. 

Not  only  should  all  the  tools  be  thus  standardized,  but  the 
tool  boxes  should  be  similarly  standardized,  and  their  bcation 
upon  engine  and  tender  likewise  definitely  determined.  More- 
over, the  tools  and  articles  that  are  to  go  into  each  box  should 
be  foreordained,  and  the  boxes  so  designed  that  everything  may 
have  its  place.  Those  boxes  that  need  them  should  be  provided 
with  locks,  preferably  master-keyed  in  some  way;  locks,  hinges, 
hasps  and  boxes  should  be,  as  far  as  possible,  protected  from  be- 
ing broken  into  by  substantial  design.  In  ascertaining  standards, 
the  best  articles  that  can  be  found  for  their  purpose  should  be 
secured  and  tested  out,  and,  if  successful,  adopted. 

All  this  standardization,  which  is  an  important  factor  in  the 
larger  ultimate  permanent  economies,  need  not  be  a  source  of 
alarm  to  the  railroad  management;  a  draughtman's  services  may 
be  required  for  as  much  as  a  month,  in  order  to  get  out  the 
drawings  and  designs.  But  the  substitution  of  the  standardized 
material  for  the  old  material  on  hand  and  in  use  will  be  a  grad- 
ual process.  Old  equipment  will  be  kept  in  use  until  worn  out, 
unless  markedly  defective;  the  older  equipment  might  be  re- 
tired to  the  branch  line  runs,  or  those  engineers  who  showed 
a  tendency  to  take  care  of  their  equipments  might  be  rewarded 
by  being  given  new  sets  on  their  engines,  relegating  the  older 
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material  to  the  careless  men.     Standardization  is  rather  a  pro- 
vision for  the  future  than  a  move  for  immediate  gain. 

Checking  Equipment. — Perpetual  inventory  of  all  equipment  at 
all  times  should  be  kept.     The  man  in  charge  should  know : 

What  articU-s  arc   uctdcti,   and  where  and  why. 

When  they  will  be  got,  :ind  at  what  expense. 

Stock  on  hand  at  each  store. 

Equipment  located  on  each  locomotive  (different  classes  of  service  will 
have  different  re<iuircnients;  an  engine  with  electric  headlight  will  have  to 
carry  spare  carbons,   lor  iiistance,  and  perhaps  a   fi'w  lamp  parts). 

Each  article  that  passes  out  of  service;  each  replacement  that  takes  place, 
and  why. 

To  insure  the  engine  inventory  being  kept  up,  to  put  the  local 
supply  man  or  equipper  in  a  position  to  know  the  needs  of  each 
equipment,  so  he  can  fill  them,  there  should  be  periodical  and 
frequent  inspection  of  equipments,  preferably  every  trip  at  the 
principal   division   points.     The  equipper  or   inspector,   with   his 


should  have  all  equipment  removed  and  either  placed  in  a  special 
box  and  sent  along,  or  kept  at  the  home  division  point.  If  the 
equipment  is  marked  it  should  go  with  the  engine,  otherwise  it 
may  be  put  at  once  into  service,  where  it  can  earn  the  money 
invested  in  it,  and  other  equipment  m.iy  be  placed  upon  the  en- 
gine when  it  comes  out  of  the  shop.  If  the  records  and  ac- 
counts are  properly  kept,  there  need  be  no  injustice  done  either 
to  an  engine  or  to  an  engineer  in  his  record  by  this  plan. 

When  articles  are  dauKiged  IIkv  should  be  taken  out  of  ser^ 
vice  and  replaced  by  sound  articles.  The  old  ones  will  be  ac- 
cunmlated  and  repaired,  either  by  sending  to  the  central  shops 
Ca  rather  slow  process,  of  more  trouble  than  economy  except  in 
the  case  of  the  heavier  tools,  such  as  switch  chains,  jacks,  and 
blizzard  lamps),  repaired  in  the  local  shop,  or  even  tinkered  up 
by  the  equipper  if  he  has  the  time  and  the  knack.  Figure  4 
snows  a  box  car  which  serves  as  such  a  den  for  an  equipper,  an 
ex-engineer;  Figs.  5  and  6  are  interiors  of  this  car.  Fig.  7  is 
another  such  cquipper's  storehouse  and  repair  shop. 

I  he  equipper  makes   it  his  duty  to  go  about  shop  yards  and 


FIG.    7. — SLPPLYMAN  S    STOREHOUSE    AND    REPAIR    SHOP. 
FIG.    3. — STANDARD   TOOL   BOX. 


master-key,  is  able  to  tell  almost  at  a  glance  whether  everything 
is  in  its  place  in  the  standard  boxes  and  make  out  a  complete  re- 
port on  a  form  for  the  purpose.  This  inspection  will  average 
from  3  to  6  minutes  per  engine.  (See  Figure  3,  standardized 
box,  facilitating  inspection.) 

If  engines  ;.re  inspected,  both  going  out  and  coming  in,  there 
is  an  absolute  check  against  the  engineer.  Everyone  should  be 
provided  with  the  proper  and  regular  equipment  all  the  time, 
so  there  is  no  excuse  for  pilfering  from  each  other.  Such  cases 
are  very  hard  to  catch,  but  when  caught  should  be  very  severely 
dealt  with.  Tools  may  be  tnarked  with  the  engine  number,  but 
this  is  often  a  very  inconvenient  procedure. 

Caring  for  Equipment. — Engines  going  to  shop,  unless  in  charge 
of   a    messenger,    who    would   be    checked    up   like    an    engineer, 


FIG.    4. — OLD    BOX    CAR    KQUIPPED    FOR    SUPPLVMAN. 

FIGS.    5   AND  6. — INTERIOR  OF  BOX   CAR.      FIG.    5. — DESK.      FIG.   6. — 

OFFICE  AND  GAUGE   TESTING   MACHINE. 

pick  up  scrap  and  old  material  and  see  that  it  is  put  in  shape. 
This  material  is  used  up  instead  of  drawing  new  supplies.  Large 
savings  are  secured  in  this  way.  Storehouses  whose  issues  were 
running  $1,200  to  $1,500  per  month,  find  that  their  issues  drop 
to  $300  or  $400.  on  averages  extending  over  many  months,  when 
this  policy  is  resorted  to ;  issues  averaging  $650  drop  to  less  than 
$200.  If  the  old  equipment  is  properly  cleaned,  and  put  in  good 
shape,  there  can  be  no  valid  objection  to  its  use  by  the  men. 

Figures  7,  8,  9,  10  and  11  illustrate  valuable  equipment  that 
was  picked  up  in  this  way  during  two  months  at  one  place,  be- 
sides what  was  issued  from  this  old  stock.  This  was  put  in 
shape,  and  the  pictures  show  the  surplus.  These  pictures  rep- 
resent material  of  the  value  of  over  $400.  Such  savings,  when 
systematically  pursued  and  directed  over  an  entire  railway  sys- 
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FIGS.    7,   8,  9,    lO    AND    II-  . 

VALUABLE  EQUIPMENT   PICKED   FROM    SCRAP,   REPAIRED   AND   PUT   BACK 

INTO  sr.KVici:. 


•  tern,  roll  up  handsome  aggregates,  and  always  look  well  in  the 
decrease  column  of  the  expense  account  in  the  annual  reixjrt  to 
the  stockholders  at  the  end  of  the  year.  And  if  the  company 
shows  that  it  has  an  interest  in  thrift,  the  example  will  be  a 
good  one  on  its  employees. 

Below  is  a  statement  of  one  month's  repair  work,  done  by  the 
supplyman,  or  which  he  had  done  at  the  local  shop,  on  old  and 
otherwise  useless  equipment : 

Numl>er       Material         Labor/ '^•-Average 

Class    of    Repairs.                   .      repaired.  chargt-s.        charges.  cost. 

Grinding   chisels    ; .  ^ . . . ,  'JS  $0.00             $0.eo  $0.01 

Applying  hammer  handles   .,>.V-'>.  W  l.6t>                  .HO  .04 

pick              "         ...... i..       6  .70  .10  .14 

Overhauling    12"    screw-wrench 12  1.57  .13 

15"              ••               ....  33  3.27  .10 

IS"              '•          ;■:   „...       3  .67  .22 

Soldering  engineers'   oilers,  i-.iV'«*^-  22  1.30  .06 

"          tallow  pots ...,v,  22  .97  .04 

"          two   gal,   oil   c;ins.V.....        9  -65  .07 

Repairing  water   glas-s    lamps...  4. .  10  .32  .03 

fin    torches    ,i.»..        7  .65  .09 

marker  lamps   ...^-.i*.  ai  3.91  .19 

24"  screw  jacks..;.... .        1  -22  .22 

••            18"       "           "     2  .44  .22 

No.  8   Norton  jacks....       3  -65  .21 

"           6"  screw   .acks   6  1.34  .22 

Straig!:tening  pinch  bars.  . . .  ^ . «.. . .  12  -50  .04 

Cutting  off   coal    scoops.  ...  .;>:,v>'.  39  .80  .02 

Total ,V:;v'V<U  •>'»»  r^ »«  >.•  •A     $2.40  $18.50 

Grand    total    .\:.i^,..i.S:^i<i^ ^''"' ■  v         $20.90 

In  this  particular  case  over  $200  worth  of  material  was  saved 
and  used,  the  cost  of  repairs  being  but  $20. 

Conclusion. — One  might  go  much  further,  if  space  permitted, 
and  give  in  detail  the  exact  accounting  forms  used,  the  number 
of  men  necessary  in  each  capacity  on  a  road,  of  say,  1,000  en- 
gines, etc. ;  in  other  words  a  complete  sketch  of  all  the  items  of 
cost  in  connection  with  the  establishment  of  such  an  equip- 
ment supervision  system  might  be  given,  both  with  respect  to 
amounts,  and  various  departments  of  the  work,  as  well  as  with 
reference  to  the  progress  of  the  work,  and  its  probable  extra 
(if  any)  cost  from  month  to  month,  together  with  results  se- 
cured month  by  month. 

It  is  sufficient  to  say  that  by  the  end  of  the  first  year  after 
work  in  this  direction  has  been  commenced,  a  reduction  of  ex- 
pense, coincident  with  much  constructive  improvement  in  ser- 
vice, of  at  least  20  per  cent,  net  should  be  expected ;  in  the  second 
year  the  results  should  be  still  better,  and  the  reductions  more 
than  double  this  figure ;  in  the  third  year  the  full  measure  of 
efficiency  and  economy  should  be  attained,  and  thereafter  kept  up. 

It  is  suggested,  in  view  of  the  limited  experience  in  this  direc- 
tion, that  inducements  for  economy  on  the  part  of  the  supply- 
men  be  held  out  in  the  way  of  definitely  promised  (and  sub- 
stantial) increases  in  rate  of  pay,  provided  certain  results  are 
achieved ;  that  the  co-operation  of  enginemen  may  be  obtamed 
by  periodically  giving  prizes  in  cash,  or  in  other  valuable  con- 
sideration, such  as  a  specially  tine  personal  kit  of  tools,  or  card 
transportation  privileges,  these  rewards  to  be  for  conspicuous 
care  of  tools,  etc. 

To  sum  up :  While  not  a  dollar  should  be  invested  in  a  new 
tool  when  an  old  one  will  do  just  as  well,  or  nearly  as  well; 
while  only  such  labor  and  brains  should  be  employed  as  are 
actually  seen  to  bring  about  economies,  more  than  paying  for 
the  supervisory  cost,  etc. ;  and  while  the  rates  of  pay  should 
be  increased  only  as  a  direct  result  of  economies  eflfccted ;  it  is 
advisable  to  keep  in  sight  the  fact  that  the  important  thing  for 
the  interest  of  the  railway  is  to — First:  Keep  the  equipment  up 
in  the  very  best  of  shape.  Second:  Reduce  the  total  of  all  ex- 
penses in  connection  with  handling  it,  even  though  this  does  pro- 
portionately or  absolutely  increase  the  labor  and  supenision 
cost.  And  if  the  job  is  worth  tackling  at  all,  it  is  worth  tackling 
well  and  thoroughly,  so  as  to  get  full,  and  not  half  results.  Give 
the  man  you  place  in  charge  your  backing,  and  he  will  pay  you 
for  it  well,  if  he  is  the  right  sort.  If  feasible,  extend  his  duties 
to  cover  the  caboose  equipments,  and  the  oil  supplies  furnished 
engines ;  this  will  result  in  greater  economy  in  handling,  as  well 
as  in  larger  net  results  at  the  year's  €nd. 
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I  niiinl.ili  il  .mil  up.iinii,  iitlni  li\  mikIiiii.;  ti*  tin-  <(-i.lr.il  -^hops 
(..I  i.illiiT  s|ii\v  |tri>i-i-s^,  oi  ni"ic  ii'iiililr  lliaii  i-ioiiiiin\  i-m  ipl  in 
the  r.isc  111  (he  Inaviii"  (ool->,  siuli  a.^  swilili  rliaiii^,  jaiks.  .ind 
l>li//aril  lamps  I,  np.iinil  in  tin  Im.il  shop,  m  i-mii  tnikcnil  up 
li\     till'    cipiippi'i     ii    III'    li.is    ilir    iniii-    ami    llii     kii.u-k.       I'i^nic    4 

ilnws    .1    |iii\    I', 11     wlinli     SI  I  \  I  s    .IS    slliil    .1    ilrll     liil     .III    i'(pil]lpl-|',    ail 

I  \  iiij^nuir ,  l'i}.;.N.  5  ami  (1  arc  1111(1101--.  ol  tins  r.n.  I-'ij;.  7  is 
.mnilicr  sill  h  I'lpiippii's  siinrlioiisi-  ami   n  |>.iir  sliup. 

I  ill-     ripllp|>i  1      lll.lkrs     It     Ills     ijlllv      III    J4(»    ,tlM»Hl     simp     v. Mils    aiiil 


-1    I'll, \  MAN  .s     .sIOk'I  HOI  .si      .\.\li     kl|-\IK-     simr 

Fi<:.  .».— ST.\M'\ki>  iiHU.  r,o\ 


jn;v^t*>r  koy.- is  ubfc  tf*'.U'U  ahnost  .n  a  lilann  uliitiuT  (.•verytliini; 
»«»;  iH.il.N  |>lair-\\«t  liu'.  >UinilOT(l  !»o>vs  aiiil  inaj*\-  i>ni  a  rompK-li'  ro^ 
l»ort'  on .  a  li'M  tH  l<.»r  .iju-  p4trpi>yc.  riii>  in>pirtioii  will  aviTati"* 
triMJi  :V,  lt>  1>  iliiniilcs^  pci*^  Vtit^intv  tSiv  l-"ii;iiri  ,?.  stamkirili/cil 
1>.'\.  lanlitaitHU'  ii!>i't'i'iii»u  ' 

ii  iMisii'v-  }ifCli'«l.:  I>o;j.»  i;i>ii!,i;  tiui  aiul  votitiiii;  in.  tluii- 

i>  an  a^>^i;lat«  .  I  Ik  i-k  ;»itiair:>l"  tlii-  i-tiuiii\vr.  I'ViTvoiii-  .<honIi!  In- 
provi<li''l  witJi  .1^1" -t'iopiT  anil  i-i'v^ular  i-iptipn>iiit  all  tin*  linu-. 
-o  tliorr:  is  iK»  i-'tfr-tv.si'  .N»y  jvilicritp^  ."^^nili  ifitscs 

.ill  \.  ;  .  iiariV  <o' i'atctt.  IniV  ytlwu  t'aM.cUt  sliouKI  by  yct^y.scvrrily 
lU-alt.wi''  "  >r«i  th.iy  1)1- .n>arkv<l  \vilh  ll'.o  tiv..;iiu-  niinihiM.  luit 
i1m-    is    ..  ,    \t'ty   inriOivi-niont   proi?\Mlnri-. 

I'';<iiil<iiy,-!it.     l-"n}«}"i->i- iroii!!;  to  >?io().  iinli-ss  in  fliart,v 
,•!     ,;  '        :       w!.  ■    Xv'',*'"'  '■'■''    "!'    lilikt' ,-.ttI    i-nv;iiU'Ar. 


III..   .}.     mil   iui\    I  \K    iniirrii)   i»»u   .m  iti.vm.w. 

1  H..-S.    5    .\.\l»0.  -.IXTKKIOK  OK  W>X  CAK.      KHJ.   5. — HKSK.      Fit;.  (>.     - 

Ol-l'UI      \M>(;\I(.I      IIMlNl,    M  AiniNI 

jMiiN  np  sii.ip  ,iiiii  niil  in.ili-ri.tl  :nn\  >i\-  that  it  is  jiiit  in  siiapi- 
..  .rin.><  in.'tliri.il  is  iisiil  up  insliad  (>!  iliawiiiii  new  snpplit-s  l.,iii.;i- 
•Javinv  arc  sicnii-il  in  tliis  w.iy  ."^lori-liMUsi-s  wlinsc  issiu-s  wen' 
iniiiiin!.j  Si.-'iK)  to  $1,500  per  ni'iiilii.  liml  thai  tin-ir  issttcs  ilrop 
II.  S'oi  i.r  ."s;oi».  on  a\  iraj»*-s-t'xtv<"l*MK'*.''V»^T'  'n  in*  tiiniillis.  when 
liiis  piilii-y  is  ri'Sovtol  to  ;  isMji-s  av<-rat;inv;  $<».S«»  ilr«>ii  to  K-ss  llian 
Sjoo.  1 1  tlu"  ofil  ctptiptnviit  is  properly  rU-.-im-d,  ami  put  in  ijood 
sliaiii-.  tluri-  can  he  iiii  N.ilid  ohiii-|ioii  to  its  tisi'  hy  the  niiu. 

l-'it;nri's    ~.    ,"«!.   t)."ii)  ami    11    iiiiisiiati-    valu.ihK    iipiipnit  nt    that 
w.is   piiki-d   np   in   this   way    liiuino    tun   ninntlis  ut  oik-  pl.-u-c.  he 
siiles    wh.it    was    issiud    I'lnm    tliis    nld  A-imk.      'Mtis    wa-<    jinl    in 
sliaju-.   ami    tlie  pii-tures   show   ihc   .--tirpUis.       Ilu-se  piiMiires   rep 
ri  si-ni    in.iterial  olVtlu*  valtu*  ofovtir  l5.(oo.     Stu'li   savhiiis.  Avhen 
-\  • !.  II!  itie;  1!\'    p'.'.rs;u-il   ;mil   ilin'Vlt'jj'.  ityoT  a.*>    eiit ire    railw;i\    sy-^- 
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^haii*  roll  up  l»;iiiVlM»m-  ;«>;«v«>»;il*v<,  Uiwl  i»fw:iyN  J«i«4£  w«ll  Hi  'tti«v 
fKxTcasr  «t>lijiiiii  <»f  ili<'  "fXiM-iiM-  »<vouiH  irilkt-  .-iiimi:!!  r«jw>rt  Wr 
Uie  SUwlvljolHcrs  at  :tlii«-:'fii«|  ;«»f  fltii'  ■yl^;rr.     Aiirl  if  ilu*  .of»H|taiiy. 
shows    th.il    it   h.-is   ail    iiiHTvs(:in; yttiriftv  |Kv  r^  -i 

JUlow  i^  a.si^atrimiit  t/f  «4i»r^m^  »kHic  Vv  the 

su|)|it\fM;HV,i:trAv;lnHr  he  tiati  tloiic  SM-at  sli»»^j.  ^m  old  afld 

<itli<  r\vis<r  iisiclvsv  <H|4itiinirriTt; 
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VALUABLE  Kymi'MENT  riCKliP  FROM    SCRAI',   KLFAlkEh  AND  PUT  BACK 

INK!   SKUVK  I  . 


Ill  this  pari jiu la r  CISC*  )iiV4!r  ^^Miu:  worth  u»f  iiTaU-fial  Was  saved  ' 
aii<l  tiscd,  the  t^st  0:f  :'*P^'f>'  hihiif^  j  < 

C'(^«</«jij<>M.— -Ulic  nii^hl  |j;o  intu'li  fnilhjr,  it  spaoe.  j|»ernriit«d, 
and  *i;ivi.-  in  ilotail  tlii'  rxart  at»oii|»uinj«  forifl^  used,  t lie  iiiIUjIkt 
of  men  tiicfssary  in  carli  rajiat  ity  «»n  a  roail,  ot  say,  i,mxj  en 
giiKS,  elic.;  Mt  uthcJ"  words  ;.i  coujiik-le  ski^ch  of  .^H  ihc  iteiiis  of 
CQSt  in  roinicx-tiuu,  Vfitli  the.  cstahlisliniftrt  Ot  -sjit<"h  -»ll.  ctjuip- 
hunt  suiKTvision  systnn  niitjhl  !>c  kiv<w,  lioih  wilh  resjMx;t  to 
auioiiiits,  aiKJ  various  iKpartint-nts  of  Ihi-  work,  as  w<:li  as  with 
reference  lo  llie  progress  of  the  wfirk,  an<l  its  prolialje  extra 
(if  any)  rost  ffoin  nionth  to*  uiontJt,  tojietlKL-r  w^th  resnils  s<b-: 
cMirednioiith  by  HK»nllt..:i -/-...;...?:.?;' ■ 

U  is  sunui»nt  to  say  that  lyy  the  etui  of  tin-  lirst  year  alter 
work  ill  this  direetion  Iia*i  been  coninienced,  a.  rrdiutioii  of  ex- 
pense, <"«>iiu-ident  with  niaeh  eonstriictivc  improveiiu-iit  iii.ier* 
VKTV,  of  at  least  a<>j[K,-r  cent,  net  should  be  cxi>eete<l;  IM  the  six'«>tid 
year  flu-  results  should  be  still  better,  an<l  the  re<hi«rions  iiiofc 
'liiaii  dpubie  this  tiguie;  in  the  tliird  year  tin  full  nitasurt-  of 
«ltaieit\j'  niid  eeiinoiiiy  shonhl  be  atlaiiierl,  am]  theri-jiftvr  kejjt  up. 

Itis  sjig^csledv  i»  vjtw  :<>f  the  limjtc><r  exiKTk-ncc  in  :tMs  din?c- 
iion,  tbal  jtiiihKeukWits  for  ;«i<jiHjmy;^<^  itiitx  <»f  tbc  siipplyr 

nun  lu-  lietd  cHii  ill  the  way  of  <lelinitely  promised  <ati'tsnb- 
stantial^  iiiereases  iu  rale  i>f  pay,  providetl  fv  rtain  results  ate 
aehieved ;:  lliat  tho  <'o-oper;ttioii  of-  en^iieuien  may  be  obtainwl 
by  periodieally  n'^inK  prizes  in  cadi^  pr  in  oHu-r  yaluable^ 
^idcrata.i),  siuh  as  a  specially  Hiig  personal  kit  of  tools,  or  eard 
transportation  priyilcgehj.the^c  rcwj»rd}>  to  fee  for  c<>)is|ficuoU'- 
..jCare  4*ft<w>ls,  etc.. ;.V  ■■.''■■'  -'^r' •■!.'■  Q 'C '.    'r-'^'^'^  '   .     •.■■"• 

Tct  sum  *yjr   While  not  a  flolJatr^  should  iiclnvestcd  ju  #  liiHiw 
tool  witeii  an  old  V^uc  will  d<r  just  as  well, '»r  rttajtlyr?!^^^^^ 
while   only    sijcli    labor   and   brains  ^houUl:  be   eniplovicd  as  are 
-actually    .se<n  to  brinjj  about  icon«iinies,  more  ibaii  .payin^^  for 
:,  the   supervisory  eOst,   etc,;  ^M'd    wliife   the   rates  of  pav    "-iKiuld 
be  increased  ortly;  as  a  dirt<^  resutt^pf^  ccirtiouHvs  i>fre«te«l4  >  it  is 
atlvisable  to  ktvp  in  siyht  the  fact  that  the  nnportant  thirti^  for 
the  inlerc:st  of  the  rail wa^   is  to  .-/•'tV^II.'   Keep  the  *Uiuif't$ii'Hi'  U/> 
in  the  ':e.ry  hejt  ofsjiiifv.    iSrvWrtrfr  A^'«/«<<v 'Ac //«<«/='//"  fl// vx- 
pcttse^s  in  couMtxiiou  iWi/*  7/ifjM«///Hj,'  ii^'^ei'cti  thi.ntf>ft  tf^is  .dofis  pr»- 
pifrliitmitely  or   iilfiol^ely   iJi^^^  %l)or   atid   suteririuiA^ 

cost:    Ami  if  tlie  job  is  worth  tacJcliiig  at  all.  it  is  worth  ta*  klins?^' 
well  and  llii»i:ou!:>hly>  so  as  to  gi-t  full,  and  not  hajf  Vesults.   Give 
the  iTiany<^irpl:t^c  in  charj«e  your  backing,  ;^^  will  |irLy  /you 

for  it  well,  if  he  is-tiie  Hghtvsot-t,  .If  feasible,  extend  his  4iities 
to  cover  the  caboose  e«|uipiiHht>,  and  the  oir  supplic-  furnished 
engines;  this  wil]  result  in  greater  economy  in  lutntiling,  3ls -well 
as  ill   larger  net  results  at  the  year's  end.  -'  -^-y^'  :^_-  ' : 
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Static  Loading. — For  purposes  of  illustration  we  have  assumed 
a  center  sill  loaded  as  indicated,  j.  e.,  Form  2.  The  methods  fol- 
lowed in  this  example  are  applicable  to  any  class  of  lading  what- 
soever. The  lading  diagram  (Fig.  ii)  needs  explanation  to  make 
it  easy  to  clearly  follow  the  bending  moment  curves.  There  is  a 
definite  uniform  center  sill  lading  which  will  vary  with  the  detail 
design  of  the  flooring  and  the  weight  of  seats  used,  and  will  in- 
clude half  the  live  load.  Likewise  there  is  a  certain  uniform 
side  sill  lading  extending  between  body  end  sills  which  depends 
upon  the  cross  .section  and  the  weight  of  seats  and  the  live  lad- 
ing as  shown  in  Fig.  8.  for  any  special  case. 

The  uniform  side  sill  loads  are  transferred  to  the  center  sills 
as  concentrated  loads  by  the  transverse  side  sill  supports,  namely 
Ph  Pa,  and  a  portion  of  ?■_■.    In  determining  the  value  of  each  of 
these  concentrated  loads  it  is  assumed  that  each  cantilever  sup- 
ports that  portion  of  the  side  sill  which  extends  on  either  side  of 
it  to  a  point  midway  between   the  successive  cantilevers.     The 
other  pc-rtion  of  P:  is   one-half  of  the  vestibule   load   which   is 
transferred  to  the  center  sills  through  the  body  corner  posts,  the 
end  door  posts  and  the  body  end  sills.     This  must  be  added  to 
the   portion    of   uniform    side   sill   lading   that   the   body   end    sill 
carries  to  the  center  sills  to  complete  the  local  concentrated  load 
at  this  point.     There  now  remains  for  Pi  the  remaining  half  of 
the  vestibule  wei?:ht.     This  vestibule  weight   should  include  all 
the  fittings  which  are  necessary  to  make  the  car  complete,  such  as 
draft  gear  and  attachments,  buffers,  trap  doors,  diaphragms,  etc. 
The  bending  moment  diagrams  are  not  drawn  to  any  scale  of 
foot  or  inch  pounds,  but  show  the  general  character  of  the  curves 
that  will  be  found  from  application  to  any  definite  car.    It  has 
been  deemed  advisable  to  show  the  separate  effects  of  the  over- 
hanging and  then  of  the  central  loads  and  following  these,  the 
combined  diagrams,  though  the  latter  can  easily  be  drawn  at  once 
by  suoerimposing  the  separate  curves  in  one  figure. 

Curve  7  illustrates  the  varying  bending  moments  due  to  all 
the  dead  and  live  loads,  both  uniform  and  concentrated,  upon 
the  center  sills.  This  curve  is  found  by  algebraically  adding  and 
subtracting  the  bending  moment  ordinates  of  curves  3  and  6. 
These  curves  are  drawn  by  means  of  the  customary  polar  dia- 
grams of  lading. 

End  Shocks. — There  are  several  methods  which  can  be  used 
to  combine  the  bending  moments  occasioned  by  the  end  shocks 
with  the  foregoing  moments  due  to  static  lading. 

The  first  step  is  the  determination  of  the  line  of  action  of  this 
force.  The  friction  draft  gears  are  capable  of  absorbing  150,000 
pounds  when  the  buffers  become  solid  against  the  platform  end 
sills.  .'\t  this  point  in  the  yielding  compression  the  draft  gear 
is  still  capable  of  a  small  amount  of  movement  before  going  solid, 
hence  the  remaining  350,000  pounds  for  a  500,000  pound  end 
shock  and  250,000  pounds  for  a  400,000  pound  end  shock  must  be 
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taken  by  the  end  casting.  Both  of  these  are  transferred  to  the 
center  sills,  the  buffing  shock  at  a  point  above  the  neutral  axis 
and  the  pulling  shocks  bckrw,  in  the  usual  case,  though  it  does 
not  matter  if  this  condition  is  not  fulfilled  so  far  as  this  presen- 
tation is  concerned. 

There  is  evidently  a  point  through  which  the  line  of  action 
of  the  sum  total  end  shocks  can  be  made  to  pass,  so  that  the  ef- 
fects of  this  combined  load  on  the  center  sills  is  the  same  as  that 
for  the  two  separate  eccentric  forces.  Fig.  12  shows  that  if  mo- 
ments be  taken  about  the  resultant  line  R  that  the  location  of 
this  line  will  be  given  by  the  relation  G  =  3/7  F,  or,  in  other 
words,  G  is  3/10  the  distance  between  the  center  line  of  the  buff- 
ers and  draft  gear  and  F  7/10.  This  is  for  values  of  B  =  350,000 
and  D  —  150,000  pounds.  For  B  equal  to  250,000  and  D  equal 
to  150,000  pounds  the  relations  as  expressed  above  becotne  G  = 
3/5  F,  G  =  3^  and  F  =  ^4  distance  between  B  and  D. 

This  will  enable  the  eccentricity  H  of  end  shock  to  be  found 
since  the  distance  from  the  neutral  axis  to  B  and  D  are  known. 

Fig.  13  illustrates  the  condition  to  be  considered  with  a  pull- 
ing load.  The  moment  arm  is  much  increased  and  is  shown  as 
J.     It  should  be  noted  that  the  moment  curve  is  below  the  neu- 


FIG 


tral  axis  in  this  case.  The  fact  that  the  deflection  Y  =:  A  at  a 
maximum  is  noted  the  same  in  both  figures  does  not  imply  their 
identity. 

If  at  the  end  of  the  center  sills  and  in  the  same  vertical  plane 
as  the  application  of  the  end  shock,  two  equal  and  opposite  forces 
of  the  same  magnitude  as  the  end  shock,  be  supposed  to  act  it 
will  be  seen  that  the  one — R  (see  Fig.  12)  produces  a  direct  com- 
pressive stress  and  that  there  remains  a  couple  -f-R  and  R  which 
produces  a  bending  moment  equal  to  Rh  about  the  neutral 
axis.  The  same  procedure  will  hold  with  the  same  effect  in 
Fig.  13,  except  that  here  we  have  -fD  as  a  direct  axial  tensile 
strain  and  a  moment  DJ  about  the  neutral  axis. 

The  effects  of  this  bending  moment,  which  is  a  variable 
throughout  the  length  of  the  beam,  upon  the  various  sections  of 
the  beam,  are  hard  to  properly  take  care  of.  The  difficulty  lies 
in  securing  an  assumption  for  a  basis  of  calculation  which  does 
not  interpose  prohibitive  mathematical  calculations.  To  assume 
that  the  arc  of  bending  of  the  neutral  axis  is  a  portion  of  a 
circle  is  not  true,  for  by  solving  the  general  equation  of  the 
elastic  curve  bent  according  to  this  supposition  the  deflection  is 
found  to  be 

ML* 
A  = where 


.    8EI 

M  =  bending  moment. 

L  —  length  between  supports  in  inches. 
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FIG.     II. 


K=  cocflf.  of  elasticity. 

I  =  moment  of  inertia. 

In  this  there  has  been  neglected  A  *>  which  is  an  infinitesimal 
in  beams  properly  cjesigned  for  stiffness.  This  value  is  but  8o 
per  cent,  of  what  it  would  be  for  the  theoretical  curve  with  a  load 
concentric  with  neutral  axis.     This  again  docs  not  take  into  ac- 


coimt  that,  as  a  beam  with  an  end  load  bends  further  from  the 
neutral  axis  the  farther  the  point  of  such  bending  be  taken  from 
the  end,  the  bending  moment  is  increased  continually  by  this  in- 
crease ui  dciiection  up  to  the  point  of  maximum  delTection.     If 

the  same  general  equation  of  the  elastic  curve  M  r=  ,  where 

r 
r  —  radius  of  curvature,  be  solved  with  the  bending  moment  arm 
considered  as 


"  —   I     Ydx  ^ 
•^     X  =  o 


the  resultant  will   take   the   form  of  a  transcendental  equation 
where 

y  =  (function)  sin  x  +  constant. 
This    introduces   circular   functions   into   the  problem   and   the 

BUFRNG    SHOCKS 


BUFFER  r(mce=B 


FIG.    \Z. 

maximum  deflection  at  the  center  can  be  shown  to  be 
_  RHL*  i:>JI/ 

Hence  at  a  maximum  the  arm  of  R,  or  D  a(S  the  case  may  be.  be- 
comes 

RML= 


H 


-t- 


nji/ 


»=  EI  —  DL* 


•[ 


n  + 


]    '[ 


] 


ir=F,l— RL* 
and  the  bending  moment  is 

RHL* 

ElT^RL-'  _ 
I  o  draw  the  curve  represented  by  the  transcendental  equation 
would  mean  laborious  calculation  and  plotting.  It  will  be  found 
to  be  a  very  close  approximation  to  assume  that  this  maximum 
bending  moment  was  produced  by  a  uniformly  distributed  load 
over  the  total  length  of  the  beam.  This  will  readily  give  a  curve 
which  can  be  combined  with  the  other  moment  curves  represent- 

PULLING  SHOCKS 


Y^T  M^K- 


ir.g   the  conditions  obtaining   from   static   lading.      Bending   mo- 
ment cur\-es  8  and  9  are  thus  drawn. 

The  above  procedure  is  best  adapted  to  the  cartful  investiga- 
tion of  a  finished  design  more  than  to  the  preliminary  choosing 
of  trial  underframc  sections.  For  the  latter  a  ready  appmxi- 
mation  can  be  made  by  consi<lcring  the  end  bending  moment 
simply  as  Rh  or  DJ  and  securing  the  uniform  load  which  will 
give  this  corresponding  moment  at  the  center  of  the  beam.    Thus 

^^L^                     8RH  8DJ 

RH  or  DJ  =  and  w  =    or 


8 


L* 
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which  are  equated  moments  taken  about  the  point  of  intersec- 
tion cf  the  vertical  center  line  between  trucks  and  the  neutral 
axis  of  the  center  sills.  The  uniform  load  is  then  assumed  to  be 
acting  over  the  beam  from  end  to  end  with  the  beam  fulfilling 
the  conditions  of  a  simple  beam  with  two  supported  free  ends. 
This  will  give  curves  of  the  form  as  shown  in  8.  o,  ID  and  II, 
sipce  R  must  be  taken  for  both  pulling  and  bulling.  The  ver- 
tical ordinates  of  the  bending  moment  curves  as  drawn  by  this 


latter  appro.ximation  will  not  be  as  large  as  if  the  more  exact 
method  had  been  used.  The  effect  of  this  will  be  to  cause  the 
bending  moment  peak  over  the  center  plate  to  be  slightly  less 
and  at  the  center  of  the  car  to  be  slightly  greater  in  the  curve 
12,  which  represents  the  condition  for  buffing  shocks  from  under 
hung  draft  gear  combined  with  the  vertical  lading.  The  effect 
of  this  approximation  upon  curve  14,  which  represents  the  con- 
dition in  which  the  pulling  effects  for  the  same  draft  gear  hang- 
ing are  combined  with  those  of  the  vertical  lading,  js  just  the 
reverse  of  that  for  curve  12.  The  effects  noticeable  in  curves  13 
and  15,  which  are  respectively  similar  curves  for  the  overhung 
draft  gear  or  rather  draft  gears  so  placed  that  the  resultant  end 
shock  is  above  the  neutral  axis,  are  that  13  is  affected  the  same 
as  14  and  15  the  same  as  12,  which  is  practically  a  reversal  of 
the  whole  condition  as  might  be  inferred  from  the  end  shocks 
acting  on  opposite  sides  of  the  neutral  a.xis. 

For  the  purpose  of  studying  any  car  it   is  necessary  to   first 
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know  the  disposition  of  the  end  shock  and  then  three  of  ihc 
bending  moment  curves.  7.  12  and  !3,  or  7,  14  and  15,  will  lell 
ali  that  is  of  import  tor  underframe  desigi>.  A  combination  of 
these  three  curves  should  be  made  in  which  the  maximum  or- 
dmate  for  each  abscissal  point  be  chosen.  This  will  give  the 
moment  that  must  be  provided  for  in  the  design.  These  ordi- 
nates  should  not  be  combined  algebraically  as  it  is  the  single 
ma.\imum  which  is  required.  Thus  considering  7,  12  and  13, 
over  the  truck  centers  the  moment  from  12  should  be  chosen 
and  for  the  center,  the  ordinate  from  13. 

This  curve  when  drawn  would  seem  to  indicate  a  severe  shear- 
ing point  between  P3  and  P*,  but  such  is  not  actually  the  case. 
This  is^^due  to  the  fact  that  it  is  not  possible  to  have  pulling  and 
buffing  strains  simultaneously,  yet  they  may  occur  in  consecu- 
tive intervals  of  time  and  hence  must  be  provided  for.  The 
character  of  this  maxmium  strain  must  be  considered  for  if  ten- 
sion, to  it  should  be  added  the  strains  due  to  the  axial  component 
of  the  pulling,  and  if  compression,  it  is  necessary  to  include  the 
unit  compressive  stress  due  to  buffing. 

There  are  many  deductions  that  may  be  drawn  from  an  in- 
spection of  these  three  necessary  curves.  Probably  the  most 
noteworthy  is  that  from  12.  It  is  seen  that  the  moment  over  the 
center  plate  is  severe  whilst  in  the  center  of  the  car  the  moments 
due  to  end  buffing  shocks  and  vertical  lading  oppose  each  other, 
and  with  a  sufficiently  strong  shock  may  reduce  the  resultant 
bending  moment  to  zero.  Investigation  of  13  in  comparison  with 
7  and  12  show  that  the  moment  over  the  center  plate  is  de- 
creased and  in  the  center  of  the  car  increased  for  pulling  loads. 
This  shows  the  advantage  of  underhung  resultant  end  shock  over 
the  overhung  as  the  center  bending  moment  is  increased  a  small- 
er amount  for  the  former  than  it  would  be  for  the  latter.  This 
is  at  the  point  where  deflection  is  most  troublesome. 

The  dotted  lines  in  curves  5,  6  and  7  are  introduced  to  illus- 
trate how  the  central  bending  moment  is  reduced  by  remov- 
ing the  cantilever  at  P*  and  making  the  side  girder  sufficiently 
strong  to  carry  all  the  load  to  P3.  This  action  is  not  quite  as 
illustrated  since  P3  is  increased  and  hence  the  slope  is  somewhat 
sharper  than  shown  by  the  dotted  lines,  but  still  falling  within 
the  full  line.  1..;- 

These  curves  show  that  it  is  possible  to  place  the  intermedi- 
ate cantilevers  so  that  the  moments  over  the  center  plate  and  at 
the  center  of  the  car  are  approximately  equal  for  the  maximum 
conditions.  The  use  of  additional  cover  plates  in  these  regions 
of  greatest  stress  may  be  necessary.  This  can  be  told  graphical- 
ly from  the  bending  moment  diagram  by  considering  the  moment 
a  measure  of  the  required  section  modulus  which  follows  from 
the  relation 

I        M 

C        S 

The  method  of  investigating  an  underframe  by  curves  tells 
more  than  an  elaborate,  mathematical  treatment  as  it  shows  to 
the  designer  the  whole  stage  of  necessities  at  a  glance.  The 
value  of  the  analytical  treatment  is  found  when  it  is  desired  to 
check  some  special  sections  for  greatest  stress  to  provide  against 
possible  error. 

Analytical  Analysis. 

All  the  special  laws  for  the  solution  of  beams  are  based  upon 
the  general  principle  that,  "the  bending  moment  at  any  section 
is  equal  to  the  moment  of  the  reaction  about  that  section  minus 
the  sum  of  the  moments  of  the  loads  on  the  left  of  that  section 
also  about  the  section."  For  any  beam  loaded  in  a  complex 
manner  it  is  much  simpler  to  solve  for  the  bending  moment  ac- 
cording to  this  principle  than  to  seek  for  suitable  formulae  in 
handbooks  covering  such  lading. 

The  following  formulae  are  based  upon  the  same  diagram  (Fig. 
11)  as  used  for  the  graphical  analysis. 

From  the  average  weights  per  foot  on  side  and  center  sills 
as  found  under  each  heading  we  shall  use  those  for  express 
coach  service  as  follows,  in  pounds  per  foot : 

Total    uniform    side    sill    load    =  830 
Total  uniform  center  sill  load  =  550 

The  weight  of  vestibule  has  been  taken  as  5,400  pounds  and 


the  end  shock  at  150,000  pounds  pulling  and  500.000  pounds  buff- 
ing. 

The  loads  with  their  airms  and  the  bending  moments  are  then 
as  given  in  the  tibl?.  •";'-       "■ 
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The  total  bending  moment  Mx  is  thus :  := 
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W 

substituted  in  the  above,  and  the  equation  15,000  (J  -f^i^)  ■=  — 

8 

(x  -f-  a  -j-  b)-  solved  for  w  and  its  value  also  substituted,  give 
as  a  result:  ''•■'";-  ^"^-^ 
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There  is  but  one  variable  in  this  expression  as  a,  b,  c,  d,  e  and 
w  are  known  from   the  design. 

This  bending  moment  table  and  the  result  show  various  re- 
lations between  the  loads  and  arms  of  the  moments  which  we 
have  touched  upon  in  the  discussion.  The  combination  of  the 
uniform  center  sill  load  and  end  shock  into  the  form 

w 

+  - 
.2  8    .     . 

illustrates  the  ease  with  which  the  uniform  center  sill  loading 
can  simply  be  increased  to  provide  for  these  end  shocks.  Tlie 
direct  axial  stresses  in  the  backbone  should  not  be  neglected  in 
finding  the  required  section  modulus  and  area. 

The  value  150,000  pounds  for  pulling  has  been  here  used  be- 
cause the  section  chosen  for  x  is  near  the  center  of  the  beam 
and  the  curves  show  this  case  to  give  the  maximum  moment  in 
this  region. 

Now  X  can  be  taken  at  the  other  point  of  extreme  moment, 
namely  over  the  truck  center.  This  will  affect  the  table  by  re- 
ducing the  reaction  and  all  other  load  moments  by  everything 
to  the  right  of  the  center  plate.  When  it  comes  down  to  the 
last  moment  it  becomes  necessary  to  use  the  value  of  500,000 
(H  -f  A)  instead  of  150,000  (J  +  ^)  for  the  minimum  bend- 
ing moment. 


la 
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The  formula  as  found  is  applicable  to  but  the  type  of  car  un- 
der consideration  and  loaded  as  shown.  The  idea,  in  solving  it, 
is  simply  to  emphasize  the  procedure  which  should  be  followed 
for  any  particular  class  or  form  and  to  illustrate  a  feature, 
which  is  a  consequence  of  the  resultant  equation,  necessary  to 
a  consideration  of  interchangeability  as  found  in  our  previous 
article. 

For  any  car  under  process  of  design  the  formula  will  not  look 
so  formidable  since  there  is  but  one  unknown  variable  in  the 
equation.  The  terms  in  a.  b,  c.  d,  e  and  w  are  known  from  the 
design  so  that  there  may  be  written  as  the  final  result 

•    M.x  =    .5    (xO  ±    f  (x)  ±K 

Putting  this  into  words  would  mean  that  "the  bending  moment 
at  any  section  between  the  truck  centers  is  a  certain  function 
of  X".  plus  or  minus  a  different  function  of  x,  plus  or  minus  a 
constant. 

This  can  again  be  changed  into  the  form 

Mx  =   K.  [(x  ±    K,y   -    K,] 
which  when  divided  by  the  stress  will  give  a  value  of  section 
modulus.      Now   knowing   the   section   modulus    furnished    for   a 
given  type  of  undcrframe,  this   equation  can  be  solved   for  the 
maximum   length   between   truck   centers,   possible   with   a   given 


undcrframe,  to  keep  within  the  stress  limits  allowable.  Or.  again, 
it   is   possible   to   evaluate   the  equation   for   different   values   of 

L 
X  =  — ,  when  Mx  is  a  maximum,  and  find  a  series  of  correspond- 

2 

ing  values  of  M.  These  values  of  IM  when  combined  with  the 
permissible  stress  will  give  tlie  requisite  value  of  modulus  of  re- 
sistance. 

Thus  an  undcrframe  type  inay  be  chosen  for  all  classes  of 
service  and  cars  of  different  lengths  built  upon  it  by  changing  the 
section  modulus  to  suit  the  moments.  An  increase  or  decrease 
in  the  thickness  of  cover  plates  used  or  the  weight  of  section  for 
beams  will  usually  be  all  that  is  demanded. 

The  work  of  mathematically  designing  the  varying  cars  of  un- 
equal lengths  and  similar  lading  found  in  a  complete  equipment 
i.s  measurably  simplified  by  the  adoption  of  this  expedient. 
Throughout  all  the  calculations  for  the  stresses  occasioned  by 
the  bending  moments  of  both  vertical  and  horizontal  loads  it 
should  be  carefully  borne  in  mind  that  the  direct  axial  stresses, 
tensile  and  compressive,  have  an  effect  in  reducing  the  per- 
missible straining  of  the  girders  by  these  moment  loads.  This 
is  so  frequently  overlooked  and  not  considered  that  it  is  deemed 
advisable  to  make  it  of  particular  note.   . 


\V.\I.SCH.\I:RT    VAI.    F.    CE.AR    .\PPI.1F.1)    to    CON.-OMP ATIOX     I.OfOMOll.T. —    CAXAUIAN    PACIFIC    RAILWAY. 


WALSCHAERT  VALVE  GEAR. 


CANAniAX   Pacific  Railway. 


One  of  the  prime  essentials  of  any  good  valve  gear  is  that  the 
motion  of  the  valve,  when  once  set,  shall  be  exact  and  invari- 
able. This  necessarily  requires  a  substantial  and  rigid  construc- 
tion throughout,  parts  which  are  light  but  stiff,  so  they  will  not 
spring  and  bind ;  hardened  bushings  and  pins  to  prevent  wear 
and  lost  motion;  ample  .bearing  surface  to  allow  efficient  lubri- 
cation, and  secure  fastening  of  all  carrying  meniocrs  to  a  prac- 
tically rigid  support.  Experience  has  shown  tnat  these  con- 
ditions are  more  easily  fulfilled  with  a  gear  of  the  Walschaert 
type  than  with  the  Stephenson  motion,  and  that  locomotives  so 
equipped  remain  square  much  longer.  It  will  be  noticed,  how- 
ever, that  all  of  the  recent  designs  of  Walschaert  gear  are  con- 
siderably heavier  and  more  substantial  in  every  way  than  were 
the  earliest  attempts,  and  it  is  now  doubtful  if  a  well  designed 
Walschaert  gear  weighs  less  than  a  Stephenson  motion  for  the 
same  class  of  engine.  This  would  indicate  that  in  the  earlier 
designs  too  much  confidence  was  placed  in  the  type  alone  and 
the  parts  were  not  made  sufficiently  stiff  and  strong  to  fulfil  the 
duties  of  a  successful  motion. 


Recognizing  these  conditions,  the  mechanical  department  of 
the  Canadian  Pacific  Railway  has  recently  designed  a  motion  of 
this  type,  which  is  to  be  fitted  to  their  standard  class  M-4  con- 
solidation locomotives.  (Amf.rica.v  Engineer,  May,  1906.  p. 
161.)  It  is  so  excellent  an  example  of  what  a  good  valve  mo- 
tion should  be,  in  which  the  possibility  of  the  springing,  sag- 
ging, or  otherwise  getting  out  of  position  of  any  part  nas  been 
carefully  avt)idtd.  that  we  devote  considerable  space  to  showing 
the  detail  parts. 

This  gear  has  been  designed  to  suit  the  same  cylinders  and 
other  parts  that  are  used  for  the  same  class  of  engines  having 
Stephenson  motion  so  that  at  any  time  should  it  be  desired,  the 
Walschaert  gear  ain  be  applied  to  the  present  engines  without 
having  to  change  any  of  the  large  and  important  existing  parts. 

Ten  new  engines  built  and  put  into  service  during  March  and 
April  were  equipped  with  the  motion  and  up  to  the  present  have 
given  satisfactory  results,  and  both  the  enginemen  and  those  in 
charge  of  these  engines  speak  very  favorably  of  it. 

The  connection  between  the  combination  lever  and  the  valve 
stem  has  been  given  careful  attention  to  provide  that  the  valve 
shall  at  all  times  move  exactly  in  a  horizontal  line.  This  con- 
struction consists  of  a  casting  which  forms,  in  one  piece,  the 
valve  chamber  head,  a  guide  for  the  valve  stem  crosshead  and 
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HALF  SECTION  Y-»  '        HALF  SECTION  2-Z 

VALVE  CHAMBER   HEAD  AND  ROCKER   BEARING,  WALSCHAERT  VALVE      GEAR- 


P.    R. 


a  bearing  for  the  rocker  arm  which  carries  the  weight  of  the 
combination  lever  and  its  connecting  parts.  This  rocker  has  two 
downwardly  projecting  aims  connecting  to  a  bk>ck  or  small 
crosshead  working  in  guides  formed  within  the  valve  stem 
crosshead.  The  pin  connecting  the  arms  with  the  sliding  block 
has  an  extension  on  the  outside  to  which  the  combination  lever 


The  support  of  the  link,  reversing  shaft  and  radius  bar,  which 
combined  with  their  bearings,  form  a  mass  of  considerable  weight 
and  must  he  supported  some  distance  outside  of  the  frames,  has 
also  been  given  careful  attention  to  provide  for  perfect  rigidity. 
These  parts  are  carried  by  a  <leep  cast  steel  guide  yoke,  having  a 
bearing  of  more  than  2  it>  in  Jength  on  the  main   frame  and  a 


VALVE   CHAMBER    HEAD   AND    CONNECTIONS. 

is  connected.  This  construction  thus  provides  a  perfectly  rigid 
support  for  the  valve  stem  cross  head  and  relieves  it  of  the  duty 
of  carrying  the  weight  of  any  of  the  parts  of  the  valve  gear.  It 
also  places  the  whole  construction  in  a  position  where  it  will 
not  interfere  with  the  removal  of  other  parts  such  as  guides, 
front  frame  rail,  spring  rigging,  etc. 


ROCKER     ARM,    VALVE    STEM     CROSSHEAD    AND     SUPPORT. 

depth  of  16  in.  over  the  frame.  It  is  also  provided  with  ample 
webs  and  flanges  and  liberal  bearing  surface  at  all  points  ot  con- 
nection with  other  parts.  The  link  itself  is  of  case  hardened 
wrought  iron  in  one  piece  and  is  bolted  to  a  cast  steel  link  car- 
rier, which  includes  a  shaft  carried  in  two  bearings  placed  20  in. 
apart  and  secured  to  the  guide  yoke.  The  reverse  shaft  extends 
across  the  engine  and  is  carried  in  two  bearings  secured  just  in- 
side of  the  outer  link  bearing.     This   shaft  has  two  cast  steel 


\.\ii. KU  \\    i..\i.i.\i:i:i>;    wn   k\!i.K(»\i)   |(»u<.\.\i.. 


'riie /l\irtiiula' iiHi  fiuuul  is  ;qij}lical)!t"  U>  l>nt  tlu'  1\\k-  ki  r.ir  un- 
JiT  c(>flsi»Ivi:;Ui«'U  yiiill'';ij'^'*t  ;i?i  >l'''wn  I  ln'  itKa.  in  -olviiii:  it. 
:■•  >mijiU  to.  i:ui|>hasij'c  llu'  |ir(H-o»lnro  wliiili  should  In-  fulltiwiil 
f.»r  iitiy  luntcular  ol'ijis  iJr  lorm  aiul  tn  illn--traic  a  I'latun-. 
vvluolv '••>  ii  :i>>nso«iiutu-v  of  Uu*  rc<ultaiU  ciniation.  iii\(.'->.;iiy  lo 
a  coiTiiUicratUHi  i  l"  imolvhaiv.ucahility  a>  fouiul  m  cur  prixinus 
at  tick'. 

lM>r  ;in\'  car  iiiitlvr  pii'v'os  ct  di-sij;!!  ilu'  f.>rinula  will  not  look 
sr  ionuiilabic  miki- ,  tlivry.yi?  but  t»iiy  tuikiiowii  \arial)li-  in  tlu* 
«qtKiti*H.  .  l-Iu' tyriMS  >if  A,  !R/Vr' lU  V  Jnvil  w  ari  known  Ironi  llic 
(lt>ig:H  sptiiat.llu'Fi^^.irtzty  Ik"  wiiltin  a-  lIic  liiial  ri>ult 

M  \  ■'     I  \   I  i'   «  \  t        Is 

rmitnn  tins  into  \vonl>  would  uican  tliat  'tlu'  luiuluic  moment 
at  any  -oi.-tion  l)itv\yin  tlu'  trtiv'k  ciiUvr--  is  a  lortain  tiniition 
of  X".  i>lu>  or  ntimis  a  <lif't\riiu  liniction  of  \.  plus  or  mnuis  a 
cai}.sl;iitt 

Th.rS'^onrl  iigaiti  l>o  cbiviiJivd  nito  tlu-  f.-rin 

which  when  iliviikil  by  the  strfss  will  yivi'  a  valui"  o\  soction 
modulus.  Now  knbwiiii:  tbf  SiCtion  nioduhis  furnislu*!  for  a 
jlivitr  type'  of  uiidvvfv;itiH\,  Uiis  vtLii-Mi^^^  can  be  solviil  for  ilio 
ijiavinnun    U'iTytiv  Vtvvi'.iMr  friiok^^^c  u  illi    a    i:i\in 


unihriianu'.  to  ki «.  p  nnhnt  llu-  >lti>s  Imnis  .ill.  iual>ic.    (  )r,  .ij;.iiii. 
It    is    ]io>>ibK'    tv>    (.Aaln.Ur    tlir    itpiaiion    for    tlilV*.  ri-ni    \,ihus    of 

L 
x  r^   -~,  when   .M\  i>  a  niaxnnnni.  and  liiui  a  sn  irs  4>i  ri>rn.'spontl- 

ini:   valui's  <>i   M.       I  lu>c   \.ihu-s  of    M    ulun   loinliiiud    with    the 
ptrnu-silyle  stress   will   -^ive   ;  he   itiiuisue   value  of  modulus  ><{  w 
sist.iiue 

'1  hits    an    nn<!eifiMme    l>pe    nia>    he    ehostMi  .for    all    ei.isses    of 
seiviee  and  e.irs  vi  dil'fereiit  biit^ths  i)uili  upon  it  l>\   ehani;uii;  the 
*>i'(.lion   modithi.s  to  suit    the  moments       An    increase  or  «leerease 
m  tlie  thickness  of  cover  plates  used  or  the  wei,i;!it  t^i  section -for, 
beams   will  iisuallv    be  all  that   is  dtin.indi'd.  '■  ■^■ 

1  he  work  of  m.ithematie.dle  dt'sii^ninu  llu-  \aryint;  cars  iif  nil- 
equal  lengths  and  similar  ladinj;  found  in  a  eoinpKtc  equipment 
is  measurably  simpiitu'd  by  the  ado])tion  >>\  this  exiiedunt. 
'Ihrouuliout  .lU  the  caicnlatioiir*  for  the  snesses  occasioned  by 
the  bendini;  moments  of  {>oth  vertical  .iiid  hori/ontal  loads  it 
.should  be  earifullx  borne  m  mind  th.il  llu-  threct  .ixial  stresses, 
tensile  and  compressive,  have  an  iftiet  in  rt-ducinj;  the  per- 
missible straininj;  «>f  the  liiiders  In  these  moment  lo.ids.  This 
is  so  fre(iuently  overlooked  and  not  coiisidi  red  that  it  is  deeuied 
advisable  to  make  it  of  p.niicul.ir  note 
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('ne'''l  the.  prune  es>eiui;;.i,><'f:,iiny>4''''^''  \alve  iiitar  is  that   the 
Tiiv.t,ioH  rif  the:  valviV'Avben  oUi\^' set,  shall  be  e\.uM   ,in«l   uuari 
..b!e.>   I'Jiiis-  'neeex-s':>f  ily.  re^^^^^  substantial  ;uid   viiiid  cons;  rue 

iit>rt.  thfoin:honli:^i.f:t«i.,-\yhk-ir-^  stitY.  -,,.  ih>\    will  \u<\ 

sjirinq:  ;md   l>iml  rhardilu  il    busltin.us  itjul.  |>in>,  to   prevent    ue.ir 
and  li»;t    mi>tit>n :  :ii>ii>K".  b.-ariii!.;   vin-fnci"   to  all"\v   einciiiit    lubri- 
cation, and  iNecnire  j'asteiiiui.:  .if;  ail   c;irryiiii;   nuniMers  to  .i   prac-' 
!i\  .]'■.     rigid    sttiJt>o.tt-      ..I\NjKfieiice  'Jk»?;  .-^liiiwvjj     tn.ii     llu~e    eon 
« l.itions  iiic ; nkjf e.l;ea:'»ly  •  lh)t"i lle*!^  w'it Iv  a  jiea r  of  i h e   \\  . 1 1  sdia e r t 
tyi>e  tlifin  Xvltlv  thC'-  St'epheiVsiiiv  motion,  and   that    locomotives   >, . 
e(|uipi>*Ld  Tcnwi"   s<fivtUre,niiH-h   !.*;n>:er.      It    will   be   noticed,  how 
ever.  tli;it  a.U  ijf  the  r^^^^'tm  tlysigjis  < ti  Walsehaert  gctit  i^rc: con 
siderably  Uorivirf  aiTil  i«oro:  snbsU  in   ever>    vva.\    th.m    were 

the  tSVl'Uest   attonints,  -riiiil  jt   i^  doitblftil    if  a    vvill   desiuiud 

WalscbuGrt'' g.v'.'iT  Vveitfh.v  less  :U^  ."steiiluus.  ,n   motion    \,.r  the 

s:unc   cla.<s  i/f;.  enyhif.  '!  Th^^  indicate   that    in    the   earlier 

des,igiis  tob-rtttK'h^^-e^^^^^^^^  i"   ''u'   lyiie   alone   and 

the  part!*  vverc- not  made  sufViciently  stil'f  ami  sironu  to   fnlld  ilu- 
dutie-  .if  n    siiecessfnlniol'i  t! 


l\i  e> 'uni   icL;    lliisr    eondilions.    the    mechanical    dip.'irtnienl    oi 
llu-  Cin.idi.ni    I'.kiiic    K.iilvva.v    h.is  recuulv    desii^ned  a  inoii..ii  o| 
this    I\pr.    -Aliich    is   to   lie    lilted  lo   iheu    MaiuLird   el.iss    .\|    |   eon 
solidaiioii     loconiotiv  1  ■ .       \   \  m  i"Kli'-.;VS'-'    KNiaNii  k.     M.i\.     ii»;i''.     p. 
Kn.i      it    is    so  e\cillenl   an   e\ainiile  of   wh.it    .i    -.^I'oii   v,il\e   iim 
tioii    shi.nhl   be.    in    which    the   possibiliiv    ,,f   the    sprinj^nit;.    sa.u 
L;in.i;.  or  otlu-rw  ise  jieltin.!.;,  oin    of  pissiiion   ol    ■.\\\\    p.ni    n.is  bi-eii 
carefnil.v    avoidid.  liwf-'-iv'<*?  ileVoW  ciMisi.Jer.dili    s]>;iee    to    slmuni;.; 
till    detail   p.iils 

.  .1  his  year  has  been  clesii^ned  to  -.ihi  the  s;inie  eyhnders  .uid 
other  part-;  th.il  ju'e  Used  for  the  same  cl;iss  nf  myines  h.-ivin!.; 
Sleplu-iisi.ii  moli«in  "siothai  -at  any  time  shonid  it  be  dfsin  d,  the 
W  al^chaert  ye.ir  can  be  .ipplied  to  tlie  present  enyiiu  s  vvilhoul 
h.ivin;.;  to  change  ;nty  of  tlu-  Large  and  important  existing  p.irts. 

Ten  niu  eiii^iius  bniii  and  put  into  str\  lee  during  March  and 
Ainil  vvi-re  e(pii|ii)ed  whli  the  motion  an<l  nj)  to  tlu-  iiresent  h.ive 
given  satisfactory  resulls.  ;ind  both  the  enginenieii  and  tlio.seMrt; 
charge  of  these  engines   sp,;ik    very    favorably  of  it.    ,.•.......:.•••(;..- 

The   connection    between    the   combination    lever   and   t?Ve   vah'e' 
stem    has   been    given   careful    allemion   to    provide   th.it    the   v.dve 
shall   at   all   times   move   exactly   in   .i   horizontal   line.      This   lo'i 
strnctiou    coiisisis   of    a    casting    which    forms,    in    one    jiiece,   t'u- 
v;dve   chanilivr   hr.id,   .-i    guide    (or   the    \al\e   si,ni   eros>liea«l  and 
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im    for    ilu     rocker   :iriii    uliiili    f.iirit<    llu-    \\rri;1il    nf    the  'I'ht-  vii^(|K(i'i   <if  flu-  Iiij1<.   rt\t-i-<Tiio    -liali  ;!n«l  r;i<liu-  l>.ii.   \\lii<l» 

iiiinii  \^■\^■\    ;iii<l  iis  11  inn-,  liiii;  pall--.      I  liisjockx-r  lia>>  two      romhiiuil  \\  illi  lluir  Ik  ;i!  iriu--.  IrMiM  .i  "wS>^»<  V•'^)^^UcI"alll^•  \\vi;;lil 
anllv     pr<>j<  iiiiiii    ;riniA  .ir«iiu-ctiitg.  ii*    a  ^W«M-k  ;«»r    siiv*^^^^^^  ^^'iHtr  niiist  Ik'  ,si^»|MVft»*»l  y^  has 

a<l     woikiiii;     in     i-iiidos     loruiOii  .  u  iiliin     ilji-     \al\<-     st«»n       alsii  Woi  tcH"t'H:,t'aiv:fnl  iitloiiiiiiii^.t^^ 

a<l.       I  hi-    pill  VMiiiuriiii'4   flu-  ann^    uilli    ihi'   >lj<liiiii   hlock        I  h\si-  part^  ;vi"i*  t'^iirri*  li  hV  ;i  ilii'pra  a 

I'Mtii'-iciH  oil   tin-  oiii^hK    to   ivJiuh   ihc  (onihiii.iiioii   K\  >  r       htariujt  ol  Jtiori'.lfaan.  ,j:  .M-.  '"    ^''""'1'   '">   r!'<-   niain    franu     aiul   a 


\  A! A  1     tllAMt!I.K     lit  VJt    AXll    frtSN'HrTlflXS. 

'-   loiiiKclid.       I  lii>   ion>inu-tioii   tliiis   pro\  i<U-~   a    piMli-ctly   rigid 
-upporl   for  the  valve  stem  cr<»s  head  and  relieves  it  ot  the  iiiUv - 
of  carrying  the  weij^lil  of  atiy  of  the  part>  of  the  vaU'Cgciar.     It' 
;dso  places   the   whole  eoMstritvlion   in  a   position   where   it   will 
not   interfere   with    the   removal   of  other   ]>art-    -luh   a-   ijuides. 
•  ront    fr;>iue  rail,  sprint;-  rigging,  etc. 


l;o(   Kl  i;       \KM.     \  \W"fi'ySit.>;^v  :«.4St>>?,Hh,Vi^      A,\lt.    M.W'JJtKI. 

•  leptlr  "if  ;i(i  iii^  over  i^^  f rfiJije;  it  iis  «Iso  i)rovMl^ .  wi^^ 
webs-anj  rtViugvi  iind  lilKnd  bearing  ,*iurfavc  at  atlTpoi|its0t  con- 
nection witli  Other  part-.  The  link  ilscll  i-i  of  case  hardi-ned 
wnnii'ht  iron  in  oik;  piece  aii<l  is  bolted  to  a  c.isf  steel  link  car- 
rier, which  inclu<les  a  sliaft  carried  in  two  l)vartng,s  placed  jO  in. 
apart  and  secured  tp  the  guide  yoke.  Tfce  reverse  f^taft  extends 
across  the  engine  and  i>  carried  in  two  be.'irings  si-ciired  just  in- 
side of  the  outer  link/ |>e^rii,ig.     'I'hi^  sliai't  l»as  tjiv.*  ca.»t  stvel 
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arms  curved  to  clear  the  link  and  connect  to  the  end  of  the 
radius  bar  back  of  the  link.  It  also  has  a  downwardly  extend- 
ing arm  near  the  center  which  is  connected  to  an  arm  on  a  re- 
verse shaft,  located  in  the  standard  position  for  the  Stephenson 
link  motion,  which  carries  the  counterbalance  spring  and  con- 
nects to  the  reverse  lever. 

The  radius  bar,  shown  in  one  of  the  illustrations,  is  provided 
with  a  fork  on  either  end,  the  forward  one  spanning  the  top  of 
the  combination  lever  and  the  back  one  spanning  the  link  and 
link  block.  The  eccentric  rod.  which  is  6  ft.  lo  9/16  in.  long 
between  centers  is  pinned  to  the  extension  on  the  link  and  has 
a  split  brass  bearing  at  its  connection  with  the  eccentric  crank. 
A  wedge  block  is  provided  for  taking  up  the  wear  in  the  brass. 

The  eccentric  crank  connection  to  the  main  pin  consists  of  a 
boss  4^/2  in.  in  diameter  and  3  in.  high,  which  has  a  taper  and 
draw  ht  in  a  recess  in  the  main  pin  and  is  drawn  up  by  a  bolt 
passing  through  the  center  of  the  pin.  The  crank  is  set  to  a 
templet  and  three  dowel  holes  are  drilled  and  tapped  and  dowel 
pins  screwed  in,  their  heads  being  countersunk.  This  construc- 
tion makes  the  eccentric  crank  practically  an  integral  part  of 
the  pin  and  no  provision  is  made  for  removing  it  under  ordi- 
nary circumstances,  since  strap  end  main  and  side  rods  are  used 
on  the  main  pin. 

The  bearings  throughout  the  gear  are  bushed  with  cast  iron 
bushings  hardened  by  the  Meyers  process  and  all  pins  are  case 
hardened.  The  pins  in  practically  all  cases  have  a  taper  fit  and 
projecting  dowels.  Single  nuts  slotted  for  split  keys  are  used 
throughout.  The  provision  for  lubrication  is  very  complete,  as  is 
shown  in  the  illustrations  of  the  details. 

The  setting  of  the  gear  provides  for  the  eccentric  crank  to 
follow  the  pin  and  to  have  a  throw  of  16  in.  When  the  pin  is 
at  the  top  quarter  the  eccentric  pin  is  5^  in.  below  the  horizontal 
center  line.  The  parts  are  so  proportioned  as  to  give  a  valve 
travel  of  6  in.  ■  v'-^ 

The  following  detailed  statement  of  the  weights  of  the  Ste- 
phenson and  Walschaert  gears  as  applied  to  the  same  locomotives 
indicates  the  correctness  of  the  opinion  advanced  above  and 
shows  the  Walschaert  gear  to  be  141  lbs.  heavier: 

WEIGHT    COMPARISON. 

STEPHENSON    VALVE    MOTION. 


No. 

Total  Weight 

Part. 

Weieht. 

per  Eng. 

per  Eng. 

Guide    Yoke    Bracket 

190 
1,120 

lbs. 

2 
1 

380  lbs. 

Guide   Yoke    

1,120    " 

Steam    Chest    Cover 

120 

2 

«4«    " 

Rocker   Box    

127 

2 

254    •• 

Rocker 

163 

2 

326    " 

Transmission   Bar ..^. 

207 

8 

414    " 

Link 

160 

2 

S20    " 

Transmission   Bar   Hanger 

40 

2 

80    '• 

Link    Lifter 

22 

4 

88    " 

Reverse  Shaft  and  Arm ...... 

300 

1 

300    '• 

Eccentric   Rods    

50 

4 

200    •' 

Eccentric  Straps    

202 

4 

808    •' 

Eccentrics    

1»3 

4 

772    " 

Crank    Pin    

280 

.'.*;;,i^ 

2 

660    " 

Total       •ir^  *-U»V*>*«-«  •««'■•'«•  ^'^w  •  '•  ft- 

5.862     •' 

WALSCHAERT 

VALVE 

MOTION. 

No. 

Total  Weight 

Part. 

Weight. 

per  Eng. 

per  Eng. 

Guide    Yoke   Bracket . . . .  i .  .v.  . . . v 

700 

bs. 

1 

700  lbs. 

Guide   Yoke ... 

210 

•  * 

2 

420    " 

Steam  Chest  Cover .....,♦.. 

450 

•  « 

2 

900    " 

Rocker 

150 

44 

S 

800    " 

Valve   Stem   Guide 

50 

44 

2 

100    " 

Link 

.'.45 

44 

2 

690    " 

Outside   Link   Bearing 

100 

«• 

2 

200    *• 

Inside   Link    Bearing 

65 

•  • 

2 

ISO    " 

Lifting  Shaft  Bearing ..i. . 

100 

«< 

2 

200     " 

Lifting   Shaft 

320 

44 

1 

320    ■'• 

Lifting  Arm 

60 

44 

2 

120    •* 

Lifting  Arm    (center  1 

Litik   Lifter  and   Pin 

110 

•  f 

1 

110    •* 

32 

«• 

2 

«4    « 

Reach    Rod    Intermediate 

55 

44 

1 

55    " 

Reverse   .Shaft   and   Arms ..... 

250 

41 

1 

850    " 

Eccentric   Rod » ,  i. . 

165 

44 

2 

330    •*:    , 

Radius  Rod  and  Pin 

120 

** 

2 

240    " 

Combination  Lever   

48 

44 

2 

96    " 

Union    Link    

23 

14 

2 

46    " 

Crosshead  Arm    

50 

«« 

2 

100    " 

Crank  Pin  Complete 

316 

«4 

2 

632     " 

Total    

6,003    " 

Excess  weight  of  Walschaert  gear 

=  141 

'lbs.'"" 

Signal  Tests. — During  the  month  of  October  2.245  surprise 
signal  tests  were  made  on  the  Pennsylvania  Railroad,  of  which 
98.8  per  cent.,  showed  absolute  perfection.  Of  the  remaining  1.2 
per  cent,  all  trains  \yere  stopped,  but  had  passed  the  signals  by 
a  few  feet.  ■''/■---■'  :  ' "  "■■'■ 


HEAVY    SWITCHING    LOCOMOTIVES    FOR 
CLASSIFICATION   YARDS. 


Cleveland,  Ciijcijjnaii,  Chicago  &  5x.  Louis  Railroad. 


.\The  American  Locomotive  Company  is  delivering  from  its 
Brooks  Works  two  very  powerful  locomotives  of  the  o-io-o  type, 
designed  for  service  in  the  classification  yards  of  the  Big  Four 
Railroad.  These  engines  are  practically  duplicates  of  those  which 
were  put  into  service  on  the  Lake  Shore  &  Michigan  Southern 
Railroad  about  two  years  ago.  (See  American  Engineer,  Sept.. 
1905,  page  330.)  The  slight  changes  which  have  been  made  have 
increased  the  weight  to  274,000  lbs.,  which  gives  a  weight  per 
driving  axle  of  54,800  lbs. 

These  locomotives  were  designed  especially  for  handling  the 
cars  over  the  hump  and  are  capable  of  pushing  3.000  tons  on  a 
.5  per  cent,  grade  and  1,800  tons  on  a  i  per  cent,  grade..  The  24  x 
28  in.  cylinders  with  210  lbs.  steam  pressure  and  52  in.  drivers,  give 
a  tractive  effort  of  55,260  lbs.,  and  as  it  is  necessary  for  these  en- 
gines to  work  at  very  low  speeds  and  without  slipping,  a  factor 
of  adhesion  of  nearly  5  is  used.  The  different  boiler  ratios  are  of 
about  the  average  for  freight  locomotives,  but  the  ratio  of  total 
heating  surface  to  volume  of  cylinders  is  much  larger  than  usual, 
because  of  the  necessity  of  working  at  practically  full  stroke  all 
the  time. 

Reference  can  be  made  to  the  drawings  accompanying  the 
article  mentioned  above  on  the  Lake  Shore  &  Michigan  Southern 
engine  for  the  details  of  this  design  and  the  general  dimensions, 
weights  and  ratios  are  shown  in  the  following  table; 


•■*y  V*  *  •-\*  T'*"' 


■  'r^.  »•-.'. 


^.^^.i:.,- 4  ft.   8  Vi  in- 

.."•;.  i^  Pushing  in  Yards 

...... . .  . ; Bit.  coal 

. . . .:.  ft 55,360  lbs. 

,.....; 274,000  lbs. 

,,..;,  ft  ft 274,000  lbs. 

i... 423.900  lbs. 

, 19   ft. 

, 19  ft. 

i56  ft.  8}4  in. 


•  ^''-m  V  w,***!  *  .4 


...4.94 
...4.94 
.625.00 
..81.50 
4.10 


•  ■*.  •-•.•■■•.*  Am  • 


•  %.A  *  .*.'^  '^*  *  4'a>*-*.«  ■-*'•  •  t^,m~^  ,il 


OENERAL     DATA 

Gauge  .  ft . 
Service  . . 

Fuel .-..v; ,  .>  . . . . ; .. 

Tractive  effort    ...,:.. .-.i...... 

Weight  in   working  ordtri 

Weight    on    driver.s , 

Weight  of  engine  and   tender  in  working  order. ..... .,...t:..i. 

Wheel  base,  driving .i',  .-,  ^;i.;  .' 

Wheel  base,  total 

Wheel  base,  eni;ine  and  lender.  ..;'.;■.■..,..;.;....,, .-.ft . . 

RATIOS. 

Weight  on  drivers  -4-  tractive  effort 

Total   weight  -i-  tractive  effort .>  .  ...ft^ 

Tractive  effort  x  diam.  drivers  -^  heating  ■surface.  i...>:i.-. 

Total  heating  surface  -r-  grate  area i . : . . 

Firebox  heating  surface  -r-  total  heating  surface,  per   cent 

Weight  on  drivers  -i-  total  heating  surface. .....!.....  .59.60 

Volume  both  cylinders,  cu.   ft ..-.>.....-...;, 1 14.70 

Total  heating  surface  -f-  vol.  cylinders .«..,,,...,...*.... .314.00 

Grate  area  -H  vol.  cylinders ...ft . . >  i .',  cv.-.i'. "t..«»?*»«.i»ft2-85 

CYLINDERS.-;^':-    •-:.;  ■:  -    •       V.y/''. ':  •'    '  .  "' 

Diameter  and  str.ike .....*.. >..iV-.Vviii. i.-.,i. »..;.;. i>>. 

f^iston  rod,  diam.   «ft«».ft..-.._ft~*ft-,ft'ft.. ........... .v*:V».«4vv^*'itV.^ 

rl-'-iy'    ■  V^ .-;./-      VAlAIS.  .•■.;--'!^.^,-    ■-•'^■I'- 

Kind ; 

Diameter , 

Greatest  travel    ... 
Outside   lap    ...... 

Inside    clearance    . 

Lead  in  full  gear.;'..-,.., ...>>.. ,.. 

•■  'wheels.";. - 
Driving,  diameter  over  tires. .......  ft-.,.. i..- 

Driving,  thickness  of  tires ..,..' 

Driving  journals,  main,  diameter  and  length 
Driving  journals,  others,  diameter  and  length 
-^-   ..■-■'  ^.^  .'.■:":-    BOILER. 

Working  pressure   .    ....... . .  iV-  -  - ..-.-.-.. 

Outside  diameter  of  first  ring,  i. 
Firebox,  length  and  width. .  ....y, 

Firebox  plates,  thickness   .i.:.',.'i'i'i,i.. 

Firebox,  water  space 

Tubes,  number  and  outside  diameter.  ^ 

Tubes,  length    

Heating  surface,  tubes . . . 
Treating  surface,  firebox  . 
Heating  surface,  total   . . . 

Orate  area    ..:. 

.'^mokestack,  diameter   

Smokestack,  height  above  rail 

.Air  pump . 

Air  reservoir,  number; 

.\ir  reservoir,   size    ...;,•;...»"..■  ,^ 

,'•■•■•■-      .;■.■■-■.    T£<JD£B 

Frame    ,. , 

Water  capacity  . 
Coal    capacity    . . 


f  ft  .  -ft  ft  ft>  i 


•  ^  ft.,  k  •-%  «  ft  ft:  • 


.^>ft  » .« . 


....  Simple 
.84  X  28  in. 
.,,..4Ji   in. 

..'...  Piston 
...12  in. 

..i^  in. 

1  in. 

0  in. 

. .  54  in. 


►i»  •  V.*ri»-*«'» 


•  '•  *^<>«-*V«**4*« 


■**■•*  *  ^.* 


•  .^w  «  «  •«  v» 


»_•  «  m.f  m  m-p  -m_ « 


•,  *"  •  4'  ■   •  «   ■  -  ■  • 


k,«l'^*'  •'*  4  .«  a 


>.  f  «  •  •  •■i-4  •-« 


•  *■.*••.  v-b  • 


•,•  *••*." 


>  b  b.tija  •  •«-•'•  r--* 


.•*  •  j»  •  *  •  V  •"*  '•:"■  •  •  *  « 


. . 32  in* 

4  in. 

10  ^/^   X  12  ilia 

.^Vz  X  12  in. 


.  Wa^on  top 

210  lbs. 

.80  1/16  in. 
...loss  X  7554  in. 
.  ^  and  %  in. 
•'•»•••.•-•#  a'*.*^**' •  •  •  ■  • .  .4  _^  m. 
•  •.■i  •  ^  •".  •. r->  •.•■■•■ij... . . 446 — %  in, 

..,.ft.>..i;i;i.i.44]2.7  sq.  ft. 
i..ft--;>.',.:..  ....188.5   sq.   ft. 

^, *;.;.«....,..-.. 4601. 2  sq.  ft. 

^  ft  ft  ft  .ft  .ij'ft.v'..  ....  .56.5  sq.   ft. 

■      .  .20  and  24  in. 
.14   ft.   10'4  in. 
..^.iUfti^v.W.  A.  B.  11  in. 


.18T4    X   120  in. 

.  Water    Bottom 
.13   in.   channel 

7500  gals. 

i... 12  "ton-^ 


^tt  «  •  •  •*'• 


Premium.s  to  Employees  for  Patents. — A  correspondent  to 
the  Times  Engineering  Supplement  states  that  the  Gennan  gov- 
ernment railways  have  a  fund  for  payment  of  premiums  to  em- 
ployees who  invent  any  appliance  which  may  be  useful  in  rail- 
way practice,  and  that  during  the  Jast  trafiic  year  $3,700  was  paid 
on  that  account  to  employees.  ;:\.  ,n  >^/'V^       '  ;  ' 
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Illustrated  articles. 


HANDLING  ENGINE  SUPPLIES. 


The  handling  of  engine  sn|)plies  h:i>  not  hcen  considered  as 
seriously  as  it  should  he  in  this  country,  hecause  the  possihle  sav- 
ing-^ appear  small  and  it  is  hard  to  realize  that  much  better  ser- 
vice can  be  obtained  'n  this  direction  by  proper  supervision  at 
a  very  much  less  expense  than  it  is  now  costing  the  average  rail- 
road. W'e  have  just  received  word,  as  we  are  about  to  go  to 
press,  that  the  article  in  this  issue,  which  so  clearly  shows  the 
possibilities  in  this  direction,  will  be  followed  by  two  articles 
presenting  detail  methods,  forms  of  accounting  and  drawings  of 
standard  equipment. 


At  its  introduction,  the  claim  tliat  the  Walschaert  type  of  valve 
gear  would  save  considerable  weight  over  the  Stephenson  mo- 
tion was  advanced  as  one  of  the  principal  advantages  of  the  gear 
and  in  the  early  designs  this  was  a  fact.  Longer  experience,  how- 
ever, showed  the  necessity  of  using  stiflfer  and  more  rigid  sup- 
ports, which,  taken  in  connection  with  the  usual  necessitj'  of  a 
change  in  the  location  of  the  piston  valve  chamber,  inaking  the 
cylinder  casting  of  greater  weight,  has  rever.Sv.«i  these  conditions 
and  practically  all  locomotives  now  fitted  with  the  Walschaert 
gear  will  weigh  more  than  the  same  engines  designed  for  and 
fitted  with  the  Stephenson  motion.  The  present  widespread  pop- 
ularity of  this  type  of  valve  motion  shows,  however,  how  little 
this  matter  of  weight  is  actually  considered  in  comparison  with 
the  other  advantages  of  the  gear.  An  example  of  this  is  shown 
in  a  design  illustrated  in  this  issue,  which  is  being  applied  by  the 
Canadian  Pacific  Railway.  In  this  it  is  evident  that  the  matter 
of  weight,  while  carefully  considered,  was  of  secondary  impor- 
tance and  the  main  object  was  to  get  a  valve  motion  which  would 
perfectly  perform  its  functions  even  if  it  was  found  necessary  to 
use  extra  parts  and  greater  weight. 


YOUNG  MEN  AND  POSITIONS  OF  RESPONSIBILITY. 


A  superintendent  of  motive  power,  who  has  made  a  special 
study  of  the  problem  of  organization  and  has  under  him  a  strong 
and  loyal  organization  which  is  constantly  developing  leaders 
from  among  the  younger  men,  has  tried  to  impress  the  following 
thought  on  his  subordinates : 

"(hie  of  ihe  common  faults  in  those  who  have  the  management 
of  large  forces  is  that  of  not  thoroughly  understanding  the  ele- 
mentary fact  that  if  we  desire  to  keep  our  positions  as  foretnen 
and  executives  it  is  necessary  to  keep  our  forces  young.  To 
make  this  clear  it  may  be  truly  said  that  if  we  keep  our  forces 
young  it  does  not  matter  how  old  we  may  be  ourselves,  we  will 
be  practically  sure  of  retaining  our  positions." 

"It  should  be  distinctly  understood  that  men  are  capable  of 
accepting  positions  of  responsibility  when  they  are  very  young. 
As  an  illustration  we  might  say  that  when  a  man  is  twenty-one 
or  twenty-two  he  should  be  advanced  to  a  position  of  responsibility 
where  it  is  necessary  for  him  to  handle  a  number  of  men.  The 
common  fault  lies  in  the  fact  that  we  usually  consider  those 
under  us  young  if  they  are  slightly  younger  than  ourselves." 

''Following  out  this  line  of  thought,  it  is  easy  to  see  that  a 
man  of  seventy-five  would  consider  a  man  young  who  was  sev- 
enty-four nnd  would  quite  likely  only  promote  those  who  were 
near  his  own  age.  Therein  lies  the  mistake.  The  man  of  seventy- 
five  should  realize  that  in  order  to  have  an  efficient  organization 
he  should  promote  men  of  twenty-one  or  twenty-two  years  of 
age  to  positions  of  responsibility." 


STEEL  FREIGHT  CAR  REPAIRS. 


About  55  per  cent,  of  the  freight  cars  belonging  to  the  Pittsburgh 
&  Lake  Eric  Railroad  are  of  steel  construction.  For  a  number  of 
years  the  repair  work  on  steel  cars  was  done  in  the  open  and 
with  very  few  special  facilities.  During  the  greater  part  of  this 
time  the  rebuilding  of  the  locomotive  and  car  .shops  at  McKees 
Rocks  was  under  consideration  and  when  the  plans  for  the  car 
department,  which  was  the  last  to  be  completed,  were  finally 
adopted  the  railroad  had  not  only  a  very  extensive  experience  in 
the  repair  of  this  type  of  car  to  guide  it,  but  it  had  also  been  able 
to  give  tl'.e  question  very  careful  consideration  and  study  in  order 
to  make  the  facilities  for  handling  this  class  of  work  as  complete 
and  eflFective  as  possible.  In  view  of  these  facts  the  first  article  in 
this  issue  will  prove  especially  valuable  to  those  who  are  inter- 
ested in  this  work.  Except  for  the  building,  which  is  of  rather 
expensive  construction,  the  facilities  are  comparatively  simple  and 
not  nearly  as  costly  as  might  be  expected.  The  method  of  carry- 
ing a  complete  supply  of  all  parts,  so  that  damaged  parts  can  be 
quickly  replaced  with  new  ones  in  order  to  get  the  car  back  into 
service  with  the  least  possible  delay,  is  important.    The  use  of 
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overhead  cranes  simplities  the  organization,  as  the  men  can  be 
divided  up  into  gangs  of  two  men  each  instead  of  four  or  five, 
or  possibly  more,  as  is  necessary  where  cranes  are  not  provided. 
Not  the  least  interesting  part  of  the  work  of  this  department 
is  the  repainting  of  the  cars  with  spraying  machines.  It  is 
doubtful  whether  any  road  has  better  painted  cars,  and  the  spray- 
ing machine  as  used  on  the  Pittsburgh  &  Lake  Erie  Railroad  has 
certainly  given  a  splendid  account  of  itself  during  the  time  in 
which  it  has  been  used,  which  covers  a  period  of  several  years. 
It  is  surprising  that  the  spraying  machine  is  not  more  extensively 
used  on  other  roads.  :    ' 


GRAND  TRUNK  APPRENTICE  SYSTEM. 


PRACTICAL"  WORK  IN  CONNECTION  WITH    COLLEGE 

TRAINING. 


Some  provision  should  be  made  in  the  engineering  courses  of 
our  colleges  and  universities  to  have  the  students  receive  training 
in  practical  work,  either  previous  to  or  at  the  same  time  that 
they  are  receiving  their  college  training.  By  practical  work  we 
do  not  mean  work  in  the  college  workshop  but  in  connection  with 
seme  industrial  or  engineering  concern.  It  is  surely  wrong  to 
graduate  a  man  from  college  and  turn  him  out  into  the  world 
with  an  engineer's  degree  without  his  having  done  any  practical 
work  at  all.  It  is  even  a  more  serious  matter  to  give  such  a  man 
a  position  on  the  teaching  staflF,  placing  him  in  charge  of  other 
students. 

Professor  H.  Wade  Hibbard,  in  charge  of  the  department  of 
r:;ihvay  mechanical  engineering  of  Cornell  University,  has,  ever 
since  he  took  up  college  work,  tried  to  impress  the  engineering 
students,  with  whom  he  came  in  contact,  with  the  importance  of 
working  in  the  shops  during  summer  vacations,  in  order  that 
they  might  have  a  better  understanding  and  appreciation  of  their 
work  in  college  and  be  better  fitted  to  take  responsible  positions 
when  they  were  graduated. 

Professor  Hibbard  has  kindly  furnished  us  with  the  names  of 
the  members  of  the  class  who  are  now  taking  his  major  course  in 
railroad  mechanical  engineering,  consisting  of  four  lectures  a 
week  during  the  senior  year;  also  data  as  to  just  what  practical 
experience  each  of  these  young  men  has  had,  as  far  as  he  has 
be;Mi  able  to  ascertain. 

Ninety-three  students  are  taking  this  work  up  and  the  previous 
experience  of  all  but  twelve  of  them  had  been  found  when  the 
data  was  sent  to  us.  Of  the  remaining  eighty-one,  eleven,  or 
alx)ut  l.3'/2  per  cent.,  have  apparently  had  no  business  experience 
at  all.  Four  have  worked  during  summer  vacations  but  in  lines 
which  were  not  allied  to  engineering  work.  Of  the  remaining 
sixty-six  all  have  had  experience,  more  or  less,  in  work  which 
was  in  some  way  allied  to  engineering  of  some  kind,  including 
work  in  railroad  and  manufacturing  shops,  automobile  repairing, 
mining  work,  the  manufacturing,  repairing  and  testing  of  elec- 
trical machines,  etc.  In  the  following  statement,  showing  just 
iunv  many  months  of  experience  each  boy  has  had.  three  uioutha 
have  been  allowed  for  a  summer  vacation.  ■  v 

A  number  of  the  young  men  have  had  considerable  experience 
in  other  lines,  which  is  of  course  not  included  in  this  statement. 
The  data  for  three  men  was  a  little  indefinite  and  could  not  be 
included.  One  of  these  worked  in  the  factory  of  a  lead  works 
and  had  had  some  experience  in  the  drafting  and  advertising 
department  of  an  electric  company.  Another  had  spent  several 
summers  in  automobile  .garages  and  repair  shops.  Another  had 
been  cnga.ged  in  electrical  testing  and  electric  railway  installation. 
Sixteen  had  between  one  and  three  months'  experience ;  sixteen 
five  or  six  months:  thirteen  from  seven  to  nine  months;  six  from 
ten  to  twelve  months;  seven  from  fourteen  to  eighteen  months; 
one.  twenty-one  months :  one.  thirty-three  months ;  one,  forty- 
three  months ;  one,  fifty-four  months,  and  another  five  years  in 
addition  to  several  summer  vacations. 

This  indicates  a  gratifying  condition  at  Cornell  and  the  same 
thing  is  possibly  true  at  a  few  other  institutions  where  members 
of  the  faculty  have  realized  the  importance  of  urging  the  students 
to  spend  their  summer  vacations  in  this  way.  It  is  to  be  regretted 
that  more  college  professors  do  not  realize  the  importance  of 
doincr  this. 


The  Grand  Trunk  Railway  System  has  had  an  efficient  ap- 
prentice system  in  force  in  its  shops  for  several  years  with  very 
satisfactory  results.  It  includes  a  thorough  shop  training  and  a 
course  in  mechanical  drawing,  simple  mathematics  and  applied 
mechanics.     At  the  present  time  the  road  has  23^  apprentices. 

Entrance  Requirements. — The  applicant  must  be  in  good  health, 
free  from  Ijodily  defects  and  not  less  than  15.  nor  more  than  18 
years  of  age.  He  must  file  an  application  with  the  local  master 
iflechanic  or  general  foreman,  giving  his  age,  the  grade  to  which 
he  had  advanced  before  leaving  school  and  the  positions  in  which 
he  had  been  employed  since  that  time.  lie?'  is  then  required  to 
undergo  a  medical  examination  by  the  railroad  company's  resi- 
dent medical  officer.  If  this  proves  satisfactory  he  is  given  an 
examination  in  the  master  mechanic's  or  general  foreman's  office, 
which  is  conducted  either  by  the  chief  clerk  or  some  one  spe- 
cially appointed  for  that  purpose.  It  includes  a  test  in  eyesight 
and  reading,  in  which  the  applicant  must  be  able  to  read  extracts 
from  the  instructions  at  the  end  of  the  employees'  time  table  (set 
in  seven  point  or  minion  type),  standing  30  inches  from  it.  His 
hearing  and  spelling  are  tested  by  writing  a  letter  from  dicta- 
tion, applying  for  employment  at  the  shops.  He  must  also  be 
able  to  solve  correcth-  such  examples  as  the  following:  Multiply 
122,983,672  by  527,001  and  divide  723,643,978  by  365. 

If  the  applicant  passes  this  examination  satisfactorily  he  is 
required  to  copy  the  written  part  of  it  in  a  record  book,  so  that 
a  complete  record  of  his  ability  from  the  day  he  enters  the  ser- 
vice will  be  on  file.  If  he  fails  to  pass  the  examination  he  may, 
if  thought  advisable,  be  given  a  place  as  a  rivet  or  hammer  boy 
These  boys  are  taken  on  probation  for  one  season  and  if  at  the 
end  of  that  time  thej'  are  still  unable  to  pass  the  apprentice  en- 
trance examination  they  are  dismissed  from  the  service. 

Indenture. — The  apprentice  is  indentured  for  the  term  of  his 
apprenticeship,  the  papers  being  signed  by  himself  and  his  parent 
or  guardian.  He  must  not  join  any  organization  which  claims 
or  attempts  to  control  his  action  or  labor  in  any  way.  He  is 
required  to  attend  the  evening  classes  for  instruction  in  mechan- 
ical drawing  and  mathematics.  If  during  the  first  year  of  his 
apprenticeship  he  should  prove  unfitted,  physically  or  mentally,  to 
acquire  the  trade,  the  agreement  becomes  invalid.  THe  com- 
pany is  allowed  to  retain  five  cents  per  day  of  his  wages,  which 
will  be  paid  to  him  at  the  end  of  his  term  upon  the  faithful  and 
full  performance  of  his  apprenticeship  duties.  The  company  also 
agrees  to  pay  him  a  bonus  of  $25.00  when  his  apprenticeship  has 
been  satisfactorily  completed.  The  schedule  of  wages  for  the 
term  of  apprenticeship  is  shown  on  the  indenture  papers. 

It  is  claimed  that  this  system  has  a  tendency  to  keep  the  ap- 
prentice better  satisfied  and  to  have  him  become  more  interested 
in  his  work.  It  also  prevents  other  concerns  from  tampering 
with  him  and  getting  him  to  leave  the  railroad  company  after 
it  has  given  him  partial  instruction  in  the  trade,  and  he  is  be- 
ginning to  become  useful  to  the  company. 

Sho{>  Training. — After  successfully  passing  his  entrance  ex- 
aminations and  signing  the  indenture  papers,  the  apprentice  may 
be  assigned  to  either  the  blacksmith  shop,  boiler  shop,  or  any  shop, 
other  than  the  machine  and  erecting  shop,  where  he  is  required  to 
remain  for  a  period  varying  from  six  to  nine  months.  He  is  given 
a  text  or  instruction  book  which  covers  his  entire  apprentice- 
ship and  contains  the  answers  to  questions  which  he  will  be  re- 
quired to  answer  correctly  before  being  promoted  trom  one  class 
of  work  to  another.  This  text  book  is  about  4  x  7  in.  in  size, 
has  heavy  card-board  covers  and  contains  about  25  pages.  Be- 
fore being  promoted  to  the  machine  shop,  which  is  the  next  step 
and  where  he  will  be  started  to  work  on  a  drilling  machine,  he 
must  pass  an  examination  as  outlined  in  the  text  book,  and 
which  is  partially  reproduced  in  this  article.  If  he  cannot  pass 
the  examination  satisfactorily,  he  is  put  back  in  the  shop  in  which 
he  was  working  and  the  next  apprentice  in  line  is  examined,  and 
if  successful  is  promoted.  If  the  first  apprentice  cannot  pass 
the  examination  the  next  time  there  is  an  opportunity  for  pro- 
motion he  is  dismissed  from  the  service,  or  is  given  some  minor 
position  outside  of  the  trade. 
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The  following  are  extracts  from  the  text  book : 

EXAMIXATION     FOR     PROMOTION     OF     APPRENTICES     FROM 
OTHER  SHOPS  TO  THE  MACHINE   SHOP. 


Q- — What  is  the  weight  of  standard  shop  hammer   Cmachinist's  hand)  ? 

A. — Two-  pounds. 

Q- — At  what  point  should  hammer  be  held  for  efficient  service? 

A. — At  the  extreme  end  of  handle. 

Q. — What  is  the  length  of  hammer  handle? 

A. — Sixteen  inches  over  all. 

Q- — How  many  classes  of  drills  are  in  general  use  in  this  shop? 

A. — Two,  viz:   flat  and  standard  twist   drills. 

Q. — At  what  degree  is  the  cutting  end  of  twist  drill  ground? 

A. — Fifty-nine  degrees,  measuring  angle  from  the  centre  line  of  drill. 

Q- — Name  the  speeds  for  drilling  brass,  cast  iron,  wrought  iron  and  steel, 
different  size  holes,  with  carbon  steel  drills,  jand  air  hardened  steel  drills. 

A. — As  per  table*  and  as  much  faster  as  drill  and  material  will  permit. 

Q- — Name  the  speeds  for  tapping  steel,  iron  and  brass,  different  sizes. 

A.— (Table.)' 

Q. — What  size  should  holes  be  drilled  for  tapping  various  sizes? 

A.— (Table.)' 

Q. — What  lubricant  is  used  for  drilling  wrought  iron  or  steel? 

A. — A  mixture  prepared  in  the  shop  consisting  of  oil,  soap  and  water 
(boiled),  or  lubricant,  as  may  be  furnished. 

Q. — What  is  a  center  punch  used  for? 

A. — Marking  center  of  holes  for  drilling  and  indicating  lines  on  other 
machine  work.  '•'  ;^/^  ''"^-i-'x-'--' ':-  :■  ■  .'■?-^'-''- 

%i. — What  is  a  round  nosed  chisel  used  for  at  drilling  machine? 

A. — Drawing  centers. 

Q. — Which  side  of  a  belt  should  be  run  next  to  pulley  or  cone? 

A. — Smooth  or  grain  side. 

Q. — What  are  the  general  rules  to  be  observed  regarding  cleanliness  and 
care  of  machines? 

A.- — All  cuttings  of  different  materials  arc  to  be  kept  separate.  Ma- 
chine to  be  cleaned  thoroughly  once  per  week  in  addition  to  ordinary  daily 
cleaning,  and  all  w-orking  parts  kept  properly  lubricated.  Marking  or 
defacing  machine  in  any  way  to  be  carefully  avoided. 

Q. — Explain  the  reading  of  an  ordinary  standard  measuring  rule. 

A. — Apprentice  will  explain  practically  from  rule. 

Q. — How  many,  and  what  are  the  names  of  the  different  classes  of  cal- 
ipers in  general  use  en  drilling  machine? 

A. — Three:   inside,  outside,  compass  or  hermaphrodite. 

Q. — What  tools  are  necessary  for  laying  off  or  measuring  work  at  drilling 
machine? 

A. — Inside,  outside  and  compass  caliper,  dividers,  center  punch,  rule, 
square  and  surface  gauge. 

Q. — What  is  a  jig? 

A. — A  device  for  standardizing  and  duplicating  parts,  and  is  a  casting 
or  plate  fitted  with  hardened  steel  bushes  which  form  a  guide  for  drilling, 
slotting,  turning  or  planing. 

Q. — What  are  its  advantages? 

A. — Insures  perfect  accuracy,  abolishing  the  marking  off  system  for 
machining.  .'-.;.  ■:■,  _  v-.?- 

Makc  drawing  of  a  mogul  Crank  pin,  half  sire;  drawing  to  be  inked  in. 

PROMOTION   FROM    DRILL  TO   SHAPER  OR  PLANER. 

Q. — How  should  work  to  be  planed  or  shaped  be  secured? 
A. — By  means  of  bolts  or  clamps,  or  in  a  vise,  care  being  taken  not  to 
spring  or  distort  the   material. 

Q- — What  are  the  usual  tools  in  connection  with  shaper  or  planer? 
A. — Usual  standard  tools,  special  tools  for  special  work. 

Omitted  for  want  of  space. 


Q. — What  is  the  cutting  speed  per  minute  for  the  following  classes  of 
material:     Steel,  wrought  iron,  cast  iron  and  brass^ 

A. — Steel  and  wrought  iron,  30  to  35  ft.;  cast  iron,  30  to  35  ft.;  brass, 
120  ft.;  speed  to  be  exceeded  in  all  cases  where  possible;  reversing  speed 
of  planers  to  be  from  100  ft.  to  125  ft.  per  minute. 

Note. — Planers  to  be  fitted  with  countershafts  to  regulate  speed  for 
different  classes  of  material. 

Q. — What  tools  are  used  for  setting  up  work? 

A. — Square,  surface  gauge,  and  other  tools,  as  described  in  use  on 
drilling  machine. 

Make  »  drawing  of  mogul  big  end  strap,  half  size.  Drawing  to  be  inked 
in. 

Note. — Apprentices  will  make  pencil  drawings  on  paper. 

Following  the  above  are  questions  and  answers  of  the  examina- 
tions for  promotion  from  the  planer  or  shaper  to  the  lathe,  and 
for  promotion  from  the  lathe  to  the  fitting  or  erecting  depart- 
ment. The  book  also  contains  similar  information  concerning 
the  final  examination  which  must  be  passed  before  the  appren- 
tice can  be  promoted  to  the  position  of  journeyman.  By  having 
the  apprentice  pass  an  examination  on  a  certain  class  of  work, 
before  he  takes  it  up,  he  gains  a  general  knowledge  of  it  in  ad- 
vance and  is  encouraged  to  think  more  about  this  work  and  to 
observe  carefully  what  is  going  on  about  him. 

Apprentices  in  machine  work  and  fitting  are  required  to  serve 
five  years ;  apprentices  in  other  departments  are  required  to  serve 
only  four  years.  These  latter  must  pass  the  entrance  examina- 
tion and  the  first  of  the  examinations  in  the  text  book,  the  same 
as  the  machinist  apprentices.  After  that  they  rely  for  their  shop 
training  entirely  on  the  foremen  and  are  only  required  to  take 
the  yearly  examinations  in  drawing  and  mathematics. 

As  the  shops  are  practically  all  operated  on  a  piece-work  basis, 
and  the  apprentices  are  pro-rated  with  the  journeymen,  it  is  not 
thought  necessary  to  have  special  shop  instructors,  as  it  is  to  the 
interest  of  the  journeymen  to  see  that  the  boys  understand  their 
work  properly. 

A  record  of  the  shop  work  of  each  apprentice  is  kept,  similar 
to  the  ones  illustrated.  These  records  are  made  by  the  charge- 
man,  under  whom  the  boys  are  working  and  are  examined  by 
the  foreman  and  sent  to  the  master  mechanic's  office  each  month. 

Class  Work. — The  apprentices  are  required  to  attend  evening 
classes  (7.30  to  9.30)  twice  a  week  from  October  to  April.  These 
are  in  charge  of  competent  instructors,  and  the  course  includes  a 
thorough  training  in  mechanical  drawing,  arithmetic  and  applied 
mechanics.  This  instruction,  together  with  the  necessary  mate- 
rial, except  the  drawing  instruments,  which  must  be  provided 
by  the  apprentices,  is  furnished  free  of  charge  by  the  company. 
The  boys  are  not  paid  for  the  time  put  in  in  the  class  room. 
Apprentices  who  do  not  attend  the  classes  regularly,  and  do  not 
have  a  good  excuse  for  not  doing  so,  are  discharged. 

A  carefully  prepared  drawing  course  has  been  laid  out,  which 
can  be  covered  by  the  average  apprentice  in  about  three  years. 
After  that  he  is  asked  to  draw  different  parts,  making  his  own 
rough  sketches  and  working  directly  from  the  object,  and  with- 
out special  instruction. .  He  is  also  given  practice  in  making  gen- 
eral or  assembled  drawings.  When  the  apprentice  first  reports 
to  the  class  he  is  given  instructions  in  a  blue  print  pamphlet  as 
to  how  to  go  about  his  work  and  use  his  tools.  Also  informa- 
tion as  to  the  method  of  laying  out  his  drawing  sheet,  lettering, 
figuring,  etc.  No  time  is  wasted  on  geometrical  exercises.  The 
first  part  of  the  course  consists  almost  entirely  of  redrawing  the 
exercises  to  a  different  scale,  the  subjects  treated  being  such  as 
the  apprentice  is  familiar  with  in  connection  with  his  shop  work. 

The  first  exercise  is  illustrated  in  Fig.  i.  It  wU  be  seen  that 
the  apprentice  is  required  to  use  his  compass  from  the  very  first, 
and  that  he  must  draw  this  exercise  several  times  until  he  be- 
comes somewhat  accustomed  to  the  use  of  his  tools.  He  is  also 
expected  to  shade  the  rounded  portions,  as  all  drawings  which 
are  made  in  the  Grand  Trunk  drawing  office  are  shaded  thus.  The 
second  exercise  is  for  a  wrought  iron  link  and  lever  and  also  re- 
quires the  use  of  the  compass  and  dotted  or  invisible  lines :  in 
addition  it  requires  the  use  of  the  45-degree  triangle.  The  third 
exercise  shows  three  links  of  a  standard  chain.  The  fourth, 
which  is  reproduced  in  Fig.  2,  is  for  a  i^-in.  bolt,  and  in  addi- 
tion to  the  principles  already  introduced,  calls  for  the  drawing 
of  a  he;cagon  and  the  drawing  of  threads.    The  seventh  exercise 
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FIG.    3. — SEVENTH     EXERCISE. 


Draw  also  »?nd  elevation  at  point  "K,"  looking  on  top  of  screw.    Show  alsti 
^ection  at  ;Kiir.t  "F"  throitg'h  "C,"  "D,"  the  left  hand  i)orti(in  being  removed. 

FIG.    5. — XIXETEE.NTH    E.XEKCISE. 

introduces  the  principle  of  dividing  a  circle  and  is  shown  in  Fig. 
3.  The  eleventh  exercise  intn^duces  the  conventional  method  oi 
showing  threads.  The  twelfth  exercise,  shown  in  Fig.  4,  is  the 
tirst  to  require  sectioning.  In  the  '"i.-t  eighteen  exercises  the 
apprentice  is  not  required  to  introduce  any  new  views.  The 
nineteenth  exercise,  which  is  a  tool  holder  tor  a  shaping  ma- 
chine, requires  the  drawing  of  two  additional  views,  as  shown  in 
Fig.  5.  From  this  point  the  exercises  are  varied,  some  bcmg  quite 
difficult,  but  with  simpler  ones  intervening,  so  that  tne  student 
is  encoitraged  in  his  work  and  can  realize  that  he  is  making 
progress.  The  thirty- fourth  exercise,  which  is  the  last  one  of 
this  part  of  the  course,  is  the  drawing  of  a  driving  box,  and  is 
shown  in  Fig   6. 

In  connection  with  the  mechanical  drawing  the  student  is  given 
a  course  in  practiced  mechanics.    This  course  is  outlined  in  a  little 


In  drawing  Ixilts  Ihe  following  rule  should  be  observe<l:  the  diameter  of 
bolt  being  given,  thickness  of  iiend  and  alM)  nut  will  be  equal  to  that  diame- 
ter, the  distance  icmss  corners  or  angles  equal  to  twice  the  diameter. 
This  is   not   altoftether  correct    but   is  done   to   simplify   the   drawing  of  bolts. 


FIG. 


-KOIKTH     EXERCISE. 
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Conplclc  llii<  lij!r )  ian  i 
FIG.    4. — TWELFTH    EXERCISE. 

book  wlich  has  been  prepared  by  Mr.  James  Powell,  the  chief 
draftsman,  and  with  the  aid  of  it  the  instructor  directs  this  part 
of  the  class  work.  The  student  is  first  given  problems  in  simple 
arithmetic,  and  as  he  becomes  proficient  in  this  is  gradually  ad- 
vanced until,  at  the  end  of  his  apprenticeship,  he  is  expected  to 
have  a  good  working  knowledge  of  the  simpler  laws  of  mechanics 
and  the  properties  of  materials.  The  outline  by  Mr.  Powell  has 
an  appendix  containing  tables  of  the  areas  and  circumferences  of 
circles  and  the  decimal  equivalents  of  the  fractional  parts  of  an 
inch  and  of  a  foot.  Also  information  concerning  steam,  water 
and  gas  pipes  and  threads  for  pipes  and  bolts.  A  brief  history 
of  the  locomotive  is  also  given. 

In  the  spring  of  each  year  examinations  in  drawing  and  mathe- 
matics are  held  over  the  entire  system,  in  which  every  apprentice 
is  required  to  participate.  Five  sets  of  questions  are  prepared, 
one  for  the  apprentices  in  each  year.  The  questions  for  the  ex- 
aminations in  mathematics  held  last  spring  are  reproduced  com- 
plete. This  course  had,  up  to  that  time,  only  been  in  force  for 
about  two  years  and  for  that  reason  the  questions  for  the  ap- 
prentices in  the  second,  third,  fourth  and  fifth  years  were  the 
same.  These  questions  will  give  a  fair  idea  of  the  ground  cov- 
ered in  two  years  time  by  the  course  in  mathematics.  Examina- 
tions are  held  in  mechanical  drawing  at  about  the  same  time,  the 
apprentice  being  required  to  make  two  or  three  pencil  drawings 
in  two  hours  time.  The  examination  questions  for  the  first  and 
fifth  year  apprentices  are  reproduced. 

The  examination  papers  are  all  numbered  and  the  boy's  name, 
with  the  number  of  his  paper,  is  placed  in  a  sealed  envelope, 
which  is  sent  with  the  examination  papers  to  the  office  of  the 
chief  draftsman  at  Montreal,  who  examines  and  marks  them. 
To  encourage  the  boys  in  their  studies  prizes  are  offered  to  those 
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Bb«w  Bci^tional  pUa 
through  center  line  liere, 
Draw  Half  Site. 


Ilklr|4u  uTwlTtlUu 
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CLOTIll.Vfi  B.VMI  B!'.ACKET 
MalliV.Jrlnra     . 
Draw  Full  i^ire 


(  >„)  Mini- SPAXXElt 
Malleable  Iron 

Dnir  Full  Siie 


Ecc^rnic  for  «iiuc»ux£ 

Cut  iron     - 
I>ra»  fla'rsirr 


Draw   the  above   as   iiiti'catcd.   luintiiiK   title,  notes,   etc.,   in   each   ca^e.       The   value    r.ttachiii   to    each    <;iu;tiL>n    i<    su  ,-.ii    t  lu-    (^ 
Total   number  of  marks  obtainable  =:  100.        Always  place  the   number  of  the  qtiestion   alongside  your  work.    Do  not  copy  errors. 

MECHANICAL    DRAWING    EXAMINATION.    FIRST   YEAR  APPRENTICES. 

who  have  the  best   standing  in  each  class  at  each  shop.     Spe-  make  a  more  creditable  showing  at  the  examinations.     The  rail- 

cial  prizes  are  also  given  to  the  apprentices,  in  each  class,  having  road  company  has  two  scholarships  at  McGill  University  which 

the  highest  standing  on  the  system.    The  class  obtaining  the  high-  are  open  to  the  apprentices  making  the  best  records, 

est  average  on  the  system  is  also  given  a  special  prize.    The  boys  Wages. — The  rates  are  governed  by  the  schedules  for  each  shop 
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take  a  great  interest  in  this  competition,  and  there  is  keen  rivalry  which  are  authorized  by  the  superintendent  of  motive  power, 

between  the  apprentices  in  each  shop  and  between  the  various  Results. — The  Grand  Trunk  System  has  taken  a  greater  or  less 

shops.     Many  of  the  boys  devote  considerable  time  out  of  class  interest  in  its  apprentices  for  many  years,  but  just  previous  to 

in  studying  along  the  lines  prescribed  in  the  course,  in  order  to  the  establishment  of  the  new  system  a   few  years  ago,  as  out- 
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lined  above,  it  had  been  somewhat  neglected,  and  it  was  found 
difficult  to  get  a  good  class  of  apprentices  and  workmen.  The 
difficulty  of  obtaining  good  apprentices  almost  immediately  dis- 
appeared upon  the  establishment  of  the  present  system.  Under 
the  old  system,  when  the  entrance  requirements  were  not  so  rigid, 
parents  would  take  their  boys  out  of  school  at  13  and  have  them 
work  at  some  other  shop  for  two  years,  and  then  have  them  start 
to  work  at  15  in  the  railroad  shops.  Now  it  is  necessary  for  them 
to  keep  the  boys  at  school  longer  in  order  that  they  may  '"make 
good"  when  they  enter  the  service  of  the  railroad.  In  addition 
to  recruiting  the  force  in  the  shops,  and  providing  the  company 
with  a  better  grade  of  mechanics,  a  number  of  the  boys  have  de- 
veloped into  first-class  draftsmen,  and  have  been  found  to  be 
much  more  valuable  to  the  company  than  the  average  draftsman, 
who  has  little  or  no  shop  experience. 

Graduation. — At  the  end  of  his  term  the  apprentice  is  required 
to  take  an  examination  in  shop  practice,  which  is  outlined  in  the 
text  book.  If  he  passes  this  successfully,  and  his  record  in  the 
shop  has  been  satisfactory,  he  is  granted  a  certificate  of  appren- 
ticeship, and  is  given  a  bonus  of  $25,  in  addition  to  the  percentage 
of  his  wages  which  has  been  held  by  the  company.  He  is  then 
given  journeyman's  wages,  the  rate  depending  upon  his  past 
record. 

We  are  indebted  to  Mr.  W.  D.  Robb,  superintendent  of  motive 
power,  and  Mr.  James  Powell,  chief  draftsman,  for  information. 


SIMPLE  CONSOLIDATION  LOCOMOTIVE. 


Cincinnati,  New  Orleans  &  Texas   Pacific  Railway. 


The  Baldwin  Locomotive  Works  have  recently  delivered  25 
heavy  consolidation  locomotives  to  the  Cincinnati,  New  Orleans 
&  Texas  Pacific  Railway,  which  were  built  from  prints  furnished 
by  the  Railway  Company  and  are  known  as  class  D9. 

These  locomotives  have  a  tractive  effort  of  44,100  lbs.,  56-in. 
drivers  and  are  an  excellent  example  of  straightforward  design 
for  a  very  powerful  freight  locomotive.  They  are  intended  for 
service  over  the  Cumberland  Mountains,  where  the  maximum 
grade  is  60  ft.  to  the  mile  and  will  be  rated  at  1,000  tons  over 
that  division.  A  study  of  the  ratios  given  in  the  following  table 
will  show  the  conservatism  of  the  design  throughout.  The  use 
of  56-in.  drivers  with  30-in.  stroke  is  quite  common  for  loco- 
motives intended  for  slow  speed  heavy  work  and  permits  a  speed 
of  15  miles  per  hour  with  a  piston  speed  of  approximately  450 
ft.  per  minute.  While  with  a  slide  valve  there  will  probably  be 
some  wire  drawing  at  this  speed,  there  will  be  no  difficulty  from 
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.MECHANICAL    DRAWING   E.XAMINATION.      FIFTH    YEAR   APPRENTICES. 

this  cause  at  speeds  of  from  8  to  10  miles  per  hour.  The  ratios 
of  heating  surface  to  cylinder  volume  are  a  fair  average  of  good 
modern  practice,  being  neither  unusually  high  or  unusually  low. 
The  same  also  applies  to  ratios  of  grate  area  to  heating  sur- 
face. In  fact  throughout,  the  ratios  fall  upon  the  average  curve 
for  locomotives  of  this  type. 

The  boiler  is  of  the  straight  type  with  sloping  throat  and  back 
head,  the  mud  ring  being  inclined  and  supported  on  buckle  plates 
at  each  end.  Sliding  shoes  are  also  provided  as  additional  sup- 
ports at  the  forward  end,  these  being  carried  on  a  steel  casting, 

which  serves  as  a  frame  brace.  The 
boiler  barrel  is  built  up  of  two 
rings  and  measures  76  11/16  in. 
outside  diameter  at  the  front  end. 
The  longitudinal  joints  are  butt 
jointed  and  sextuple  riveted.  The 
fire-box  is  radially  staj'ed  with  two 
T-irons  supporting  the  forward  end 
of  the  crown  sheet.  The  depth  of 
the  throat  is  about  20  in.  and  the 
mud  ring  is  4  in.  wide  at  this  point. 
The  mud  ring  on  the  sides  and 
back  is  but  zVi  i"-  wide,  which 
space,  however,  is  increased  to  6 
in.  at  the  crown  sheet.  Three  hun- 
dred and  thirty  fle.xible  staybolts 
have  been  used  in  the  breakage 
zone  of  the  fire-box.  The  boiler 
contains    403    2-in.    tubes,    so    dis- 
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posed  as  to  give  approximately  ^-in.  bridges  on  the  back  flue 
sheet.  Two  tubes,  one  on  either  side  at  about  the  center  of 
the  flue  sheet,  are  replaced  by  stay  tubes  which  consist  of 
a  wrought  iron  bar  welded  into  the  back  end  of  the  tube  and 
tapered  down  to  i  in.  in  diameter,  threaded  and  screwed  into 
the  back  flue  sheet,  being  riveted  over  in  the  same  manner  as 
a  staybolt.  In  the  front  tube  sheet  these  tubes  are  expanded 
and  beaded.  The  total  heating  surface  of  the  boiler  is  3,226  sq. 
ft,  of  which  175  sq.  ft.,  or  5.42  per  cent.,  is  in  the  fire-box. 

It  will  be  noted  in  the  illustration  that  both  of  the  feed  pipes 
are  connected  to  a  boiler  check  valve  on  top  of  the  shell.  This 
valve  is  known  as  the  Phillips  patent  double  boiler  check 
and  is  manufactured  by  the  Nathan  Mfg.  Co.  It  is  fitted  wit'h 
a  double  series  of  check  valves,  one  valve  being  inside  the  boiler 
shell  for  emergency  purposes  and  two  valves  at  the  top  of  the 
casting,  one  serving  each  feed  pipe.  In  addition  to  these  there 
ire  two  shut-off  valves  behind  the  check  valve  so  that  the  latter 


can  be  removed  and  ground  in  while  steam  pressure  is  on  the 
boiler.  The  feed  water  enters  the  boiler  directly  from  the  bot- 
tom of  this  attachment  and  thus  is  considerably  heated  by  pass- 
ing through  the  steam  at  the  top  oi  the  boiler.  There  are  no 
inside  feed  pipes.  ■■:;■  '^,--^.^:-:-,-::-'':r':.' 

The  cylinders  are  equipped  with  balance  slide  valves,  having 
SVi  in.  travel,  an  outside  lap  of  i  in.  and  3/16  in.  constant  lead. 
They  are  operated  by  the  Walschaert  t>-pe  ot  valve  gear,  the 
construction  and  arrangement  of  which  is  shown  in  one  of  the 
illustrations.  The  link  and  reverse  shaft  bearings  are  bolted  to 
the  guide  yoke  and  the  radius  bar  is  operated  by  a  hanger  con- 
nected to  it  back  of  the  link.  The  valve  stem  is  supported 
on  a  bracket  bolted  to  the  top  guide,  and  is  rectangular  at  its 
bearing  point.  The  eccentric  cranks  are  of  cast  steel,  being  split 
at  the  large  end  and  clamped  and  bohed  to  the  main  pins.  The 
reach  rod  connects  directly  to  the  downwardly  extending  arm 
on  the  reverse  shaft. 
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lined  above,  it  bad  bcxn  soinowhat  lu-glcctcd.  nml  it  was  found 
(lifYicult  to  g,ct  a  gov.»d  class  of  apprentices  and  workitien.  The 
liiftk-ulty  of  obtaining  goo<l  apxircnticcs  almo-t  immediately  di?- 
appcarcd  uixjii  the  i.'5tabli>linKiu  of  tiic  prc^vnt  3>>tcm.  Under 
thj?oltl  system,  when  the  entrance  recjuirenunt^  were  not  so  rigid, 
parents  would  t.ilve  their  boys  put  tvfsdi-iol  at  i.^  and  have  tlicm 
work  at  s6tne  <^lhcr  j^hop  for  two  years,  and  then  have  thcni  ^tart 
to  work  at  i^  in  the  railroad  siiop^  K<>w  it  is  necessary  for  them 
to  kwp  the  bcfvs  at  ^cliiwl  longer  in  onler  that  they  may' *"inake 
gooJ'^  Vivien  tliey' enter  the  service  of  the  railroad.  In  addition 
■td.rvcruitiiig  the  Wrce  in  the  shops,  and  providing  the  company 
with  a  better  grade  of  mechanics,  a  minibcr  of  the  boys  have  de- 
velojied  into  lirst-class  draftsmen.  ;ind  have  been  found  to  be 
much  more  yaliiable  to  the  company  tli.m  tlie  average  draftsman, 
vtUo  lias  iriltfe;or  fto  shop  experience. 

( irjiJimtioii. — At  the  end  '>f  his  term  the  apprentice  is  requireil 
to  take  an  examin.ition  in  shop  practice,  which  is  outlined  in  the 
text  book.  If  he  pstsses  this  successfully,  and  his  record  in  the 
shop  has  been,  satisfactory,  he  is  granted  a  certificate  of  appren- 
ticeship, and  is  given  a  b-mus  of  Sj?.  in  addition  to  the  percentage 
of  his  wages  which  has  been  held  by  the  company.  He  is  then 
given  journeyman's  w.iges.  the  rate  depending  upon  his  past 
record. ' 

We  are  indebted  to  Mr.  \V.  D.  Robb,  superintendent  of  motive 
power,  and  Mr.  Jarac>  FVnvell.  chief  draftsnian,  for  inform.itioti 

SIMPLE  CONSOLIDATION   LOCOMOTIVE. 
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The  li.ildwin  Locomotive  Works  have  recently  delivered  25 
iieaxy  consohilaiion  locomotives  to  the -Cincinn.ati,  Xevv  Orleans 
&  Tex.is  Pacific  Railway,  which  were  built  from  prints  furnished 
by  the  Railway  Company  ond  are  known  as  class  D9. 

Thc^e  locomotives  have  a  tractive  effort  of  44.><>o  lbs.,  Sb-in. 
drivers  .md  are  an  excellent  ex.imple  ot  straightforward  design 
for  a  very  i>owerful  freight  locomotive.  I'hey  are  intended  for 
-ervice  over  the  Cumberland  Mountains,  where  the  maximum 
grade  is  60  ft.  to  the  mile  and  will  be  rated  at  r.ooo  tons  over 
tliat  division.  A  study  of  the  ratios  given  in  the  following  tabic 
will  -how  the  conservatism  of  the  de>ign  throughout.  The  use 
of  56-in.  drivers  with  30-in.  stroke  is  quite  common  for  loco- 
motrvcs  intended  for  :sk>w  speed  heavy  work  and  permits  a  speed 
of  If;  miles  per  hour  with  a  pisttui  ■.pee<l  of  ;ip|)roximate1y  450 
ft.  per  minute.  While  with  a  slide  valve  there  will  jirobably  be 
-ome  wire  drawing  at  this  ^peed.  there  will  he  no  difticidty  from 
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this  cause  at  speeds  of  from  8  to  10  miles  per  hour.  The  ratios 
of  heating  surface  to  cylinder  volume  are  a  fair  average  of  good 
modern  practice,  being  neither  unusually  high  or  unusually  low. 
The  same  also  applies  to  ratios  of  grate  area  to  heating  sur- 
face. In  fact  throughout,  the  ratios  fall  upon  the  average  curve 
for  locomotives  of  this  type. 

The  boiler  is  of  the  straight  type  with  sloping  throat  and  back 
head,  the  mud  ring  being  inclined  and  supported  on  buckle  plates 
at  each  end.  Sliding  shoes  are  alsi^  provided  as  additional  sup- 
ports at  the  forward  end.  these  being  carried  on  a  .-leel  casting, 

wliich  serves  as  a  frame  brace.  The 
boiler  barrel  is  built  up  of  two 
ring-i  ami  measures  "fi  il/i()  in. 
outside  diameter  at  the  front  end. 
The  lotigitu<lin;il  joints  are  butt 
j> tinted  and  sextuple  riveted.  The 
lire-box  is  radi.illy  stayed  with  two 
T-irons  su|)portii)g  the  forward  end 
of  the  crown  sheet.  The  depth  of 
the  throat  is  about  _'o  in.  and  the 
mud  ritig  is  4  in.  wide  at  this  point. 
The  nuid  ring  on  the  sides  and 
back  is  but  sYj  in.  wide,  which 
sp.ice,  however,  is  increased  to  6 
in.  at  the  crown  sheet.  Three  hun- 
dred ;md  thirty  flexible  -itaybolts 
have  I)een  used  in  the  breakage 
/one  of  the  fire-box.  The  boiler 
contains    403    2-in.    tubes,    so    dis- 
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pii^ifl  a-  let  ifivi'  appni\ini.ilil>  M-in.  I)ii(l8fs  on  thv  l»aok  flue 
^luct  Tvvd  tubo*.  one  on  cither  side  at  ahom  tlio  center  of  ^ 
ilie  flue  5lieet.  are  replaced  by  stay  tubes  which  consist  of 
a  wrought  iron  bar  vveldod  into  the  hack  end  of  the  tul)e  and 
tapered  down  to  i  in.  in  diameter,  threaded  and  -crewe<l  into 
the  back  flue  sheet,  being  riveted  over  in  the  same  manner  as 
•1  staybolt.  In  the  front  tube  sheet  these  tubes  are  exjKinded 
and  beaded.  The  total  heating  surface  of  the  boiler  is  3.JJ6  sq. 
ft.,  of  which  175  sq.  ft.,  or  5.4J  per  cettt.,  is  in  the  lire-box. 

It  will  be  noted  in  the  illustration  that  both  of  the  feed  pipes 
are  connected  to  a  boiler  check  valve  on  top  of  the  shell.  This 
valve  is  known  as  the  I'hillips  patent  double  boiler  check 
and  is  manufactured  by  the  Nathan  Mfg.  Co.  It  is  fitted  with 
a  double  scries  of  check  valves,  one  valve  being  inside  the  boiler 
^hell  for  emergency  purposes  and  two  valves  at  the  top  of  the 
casting,  one  serving  each  feed  pipe.  In  addition  to  these  there 
are  two  shut-off  valves  behind  the  check  valve  so  that  the  latter 


can  1>€  removed  and  ground  in  while  steam  pressure  »f  ofttlu 
boiler.  The -feed  water  enters  the  boiler  directly  from  the  bot- 
tom of  this  attachment  and  thus  is  considerably  heated  by  pass- 
ing throtigh  the  steam  at  the  .toi>  of  the  boiler.     There  are  no 

inside  tee<l  pipes. 

The  cylinders  are' equipped  with  balance  slide  vah'es,  ha\~ing 
5^-2  in  travel,  an  outside  lap  of  i  in.  and  3/16  in.  constant' lead. 
They  are  operated  by  the  Walschacrt  type  ot  x-alve  gear,  the 
construction  and  arrangement  of  which  is  shown  in  one  ot  the 
illustrations.  The  link  and  reverse  shaft  bearings  are  bolted  to 
the  guide  yoke  and  the  radius  bar  is  operated  by  a  hanger  con- 
nected to  it  back  of  the  link.  The  valve  stem  is  supported 
on  a  bracket  bolted  to  the  top  guide,  and  is  rectangular  at  its 
l)earing  point.  The  eccentric  cranks  are  of  cast  steel,  being  split 
at  the  large  end  and  clamped  and  bohed  to  the  main  pins  The 
reach  rod  connects  directly  to  the  downwardly  extending  arm 
on  the  reverse  shaft     .... 
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The  frames  are  of  cast  steel  with  double  front  rails  of  wrought 
iron.  Each  rail  is  double  keyed  to  the  main  frame.  A  large 
cast  steel  foot  plate  forms  a  stubstantial  frame  bracing  at  the 
rear  end  and  is  assisted  by  two  pieces  of  channel  iron,  which 
constitute  the  back  bumping  plate.  The  general  features  of  con- 
struction are  clearly  shown  in  the  illustrations  and  the  general 
dimensions,  weights  and  ratios  are  shown  in  the  following  table : 

r.E.\EaAl.    DATA. 

Gauge   4  ft.  8  J4  in. 

Service Freight 

Fuel     ....,....;=... Bit.     Coal 

Tractive    effort 44,100  lbs. 

Weight    in    working    ordei 203,600  lbs. 

Weight    on    drivers    182.000  lbs. 

Weight   on    leading  truck 21,600  lbs. 

Weight  of  engine  and  tender  in   working  order 350,000  lbs. 

Wheel   base,   driving 16    ft. 

Wheel   base,   total 24    ft.   S'A    in. 

Wheel  base,  engine  and  tender 56   ft.   7%   in. 

RATIOS. 

Weight    on    drivers   -f-   tractive    effort 4.13 

Total   weight   H-   tractive   effort ■ 4.61 

Tractive  effort  x  diani.  drivers  -H  heating  surface 768.00 

Total   heating  surface  -4-  grrate  area 59.80 

Firebox  heating  surface  -r-  total  heating  surface,  per  cent 5.42 

Weight  on   drivers  ■'-  total   heating  surface 56.40 

Total  weight  -r-  total  heating  surface 63.00 

Volume   both   cylind"rs.   cu.    ft 13.20 

Total   heating  surface  —  vol.  cylinders 244.00 

Grate    .nrea     f-    vol.    cylinders 4.10 
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CYLINDERS. 

Kind     Simple 

Diameter  and  stroke 22   x  30  in. 

VALVES. 

Kind     Bal.     Slide 

Greatest    travil     51/2    in. 

Outside  lip    1   in. 

Lead,   constant    3/16  in. 

\V  11  ILLS. 

Diiving,    diameter    over    tires 56    in. 

Drivinjr,     thickness    of    tiies 3     in. 

Driving  journals,  m.nin.  diameter  and  length 10  x  12  in. 

Driving   journals,   others,   diameter   and   length 9  x   12    in. 

Engine  truck  wheels,  diameter 33  in. 

Engine  truck,  journals    byi   x   10  in. 

BOILER. 

le    Strait 


Style 


flight 


Working    pressure    200  lbs. 

Outside   diameter   of   first   ring 76  11  /16  in. 

Firebox,  length  and   width 108  x   71^  in. 

Firebox    plates,    thickness    ^    &    "^  in. 

Firebox,  water  space ¥.-A]/i,  S.  &  B.-SJ/^  in. 

Tubes,  number  and  outside  diameter 403 — 2  in. 

Tubes,    length    14    ft.    6 J^  in. 

Ht-ating   surface,   tul)ts    3,051    sq.  ft. 

Heating  surface,  firebox    175   sq.  ft. 

Heating  surface,   total    3,226   sq.  ft. 

Grate   area    54    sq.  ft. 

Smokestack,    height    above    rail 180  7/16  in. 

Centre   of    boiler   above    rail 114 ^  in. 

TENDER. 

Wheels,    diameter    33    in. 

Journals,   diameter   and  length 5 J4    x   10  in. 

Water   car>acity    7,500    gals. 

Coal   capacity    12}^    tons. 


ARR.VXGEMEXT     OF     0.\YGE.\-.\CETVLE.\E     l'L.\NT. 

(A  to  II,  oxygen  apparatus:     1,  t<>   \.  acetylene  apparatus:   .\   and   A',   oxygen    gener.ntors;    11.    cleaning    tnwer;    C.    catalyser    vessel;    O.    agitator; 
D.   ga.son.eter;    E.  compressor:    J",  jtrcssure-reservoir;   G,   pressure-regulator;    H,   cuck:    K.   hlcwpiiu  :    L,   safety   valve;    ^I.   gasometer   for  constant    pres- 

-uri-;    .\.   nretylene  generator.) 


OXY-ACETYLENE   METHODS  OF  WELDING  AND  CUT- 
TING METALS. 


It  has  been  customary  for  a  number  of  years  to  weld  the  butt 
joints  of  locomotive  boiler  shells  at  the  ends  and  other  points 
where  they  can  be  reinforced  to  withstand  the  pressure,  but  the 
idea  of  welding  the  joint  for  its  full  length,  and  of  obtaining  a 
strength  at  this  point  nearly  equivalent  to  the  remainder  of  the 
sheet  and  greater  than  the  usual  riveted  joint,  is  altogether  a  new 
idea  on  American  railways.  Such  construction,  however,  has 
recently  been  made  possible  "by  the  perfection  of  a  comparatively 
simple  apparatus  for  generating  pure  acetylene  gas  and  pure 
oxygen  and  bringing  them  togetlier  in  a  blow  pipe  Hanie,  which 
has  a  temperature  capable  of  fusing  practically  any  metal.  The 
same  flame  can  also  be  used  for  cutting  sheets  of  steel  or  other 
material,  performing  a  perfect  job  with  no  more  waste  of  metal 
than  would  occur  with  a  saw  and  with  the  great  advantage  that 
sections  of  irregular  shape  can  be  cut  as  easily  as  straight. 

•Acetylene,  the  properties  and  generation  of  which  are  generally 
understood,  is  a  gas  very  rich  in  carbon,  containing  as  it  does 
about  Q2.3  per  cent.,  and  it  is  possible  to  obtain  a  temperature 
higher  than  that  of  the  oxy-hydrogcn  blow  pipe  flame  (3.600 
degs.  J''.")  by  its  combustion  with  air  in  a  Bunson  burner.  When, 
however.  :icctylene  gas  is  burned  with  oxygen  instead  of  air  there 
is  produced  the  hottest  flame  known,  as  a  product  of  combustion, 
which  has  a  temperature  of  6,300  degs.  F.  or  very  nearly  that  of 
an  electric  arc.  By  tTie  proper  proportions  of  the  two  gases  this 
flame  can  be  made  absolutely  neutral  in  its  action  and  have 
neither  an  oxidizing  or  carburetting  tendency.  These  facts  have 
been  known  for  a  long  time,  but  the  inconvenience  and  cost  of 
obtaining  pure  oxygen  in  a  commercial  manner  has  prevented  the 
practical  use  of  the  knowledge  on  any  large  scale. 


The  coinparative  recent  discovery  of  a  powder,  or  chemical, 
called  "'luiprite,"  which  acts  in  much  the  same  way  as  does  cal- 
cium carbide  in  the  production  of  acetylene  gas  and  permits  the 
generation  of  chemically  pure  oxygen  in  apparatus  similar  to  the 
acetylene  gas  generator,  has  made  it  possible  to  commercially 
utilize  this  very  high  temperature  at  a  comparatively  low  cost. 

One  of  the  illustrations  shows  a  diagrammatical  view  of  the 
apparatus  required  for  this  purpose.  The  section  at  the  left  of 
the  blow  pipe  (K)  is  for  the  generation  of  the  oxygen,  and  the 
section  to  the  right  is  for  acetylene  gas.  Botli  gases  are  brought 
to  the  blow  pipe  under  pressure,  there  being  automatic  pressure 
regulators  and  stop  valves  provided  so  that  the  amount  and 
pressure  of  either  gas  can  be  varied  at  will.  The  blow  pipe  is  of 
a  size  corresponding  to  the  work  on  which  it  is  to  be  employed, 
and  the  gases  should  arrive  at  the  nozzle  at  slightly  over  2  lbs. 
pleasure,  whicii  will  give  an  exit  speed  and  flow  of  the  gas 
through  the  pipes  sufficient  to  counteract  any  back  burning  of  the 
mixture  before  reaching  the  end  of  the  blow  pipe.  Metallic 
gauzes  are  also  provided  to  prevent  the  flame  throwing  back,  and 
it  is  said  that  the  danger  of  accident  or  explosion  with  the  ap- 
paratus is  practically  eliminated,  and  that  an  inexperienced  oper- 
ator is  able  to  control  it  without  danger. 

In  welding  two  pieces  -of  any  considerable  thickness  the  edges 
are  beveled  so  that  it  is  possible  to  heat  to  the  bottom  of  the 
weld.  The  blow  pipe  flame  is  directed  into  the  opening  until  the 
two  edges  are  fused,  and  at  the  same  time  a  rod  of  the  same 
metal,  which  is  held  in  the  flames,  is  fused  and  fills  the  space 
between  the  sheets  in  much  the  same  manner  as  in  soldering. 
This  work  being  carefully  done,  results  in  a  joint  which  is  prac- 
tically a  part  of  the  sheet,  rnd  outside  of  the  fact  that  it  has  not 
been  possible  to  work  the  metal  in  a  joint  and  thus  increase  its 
strength,  gives  a  connection  which  is  equal  in  strength  to  any  part 
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THE    BROKEN    CRANK    SHAFT. 


READY    FOR    WEI.UINCi. 


BEING    WELDED. 


READY    FOR    THE     MACHINE. 

of  the  sheet.  In  practice,  by  building  up  the  metal  on  top  of  the 
joint,  and  thus  giving  a  greater  sectional  area,  the  joint  is  made 
nearly  equal  in  strength  to  the  remainder  of  the  sheet. 

The  same  method  can  be  used  in  repairing  boiler  or  firebox 
sheets  which  have  cracked  along  the  edges  or  at  staybolts,  or 
been  corroded  away  at  certain  points,  and  the  sheets  restored  to 
their  full  strength  by  the  building  up  with  new  material  to  aijy 


extent  desired.  Repairs  of  this  nature  can  be  safely  considered 
as  an  integral  part  of  the  sheet  rather  than  as  a  patch. 

The  illustrations  show  a  broken  crank  shaft  and  the  different 
processes  followed  in  welding  the  two  sections  together,  making 
it  practically  as  good  as  new  and  at  a  very  slight  expense  com- 
pared to  the  cost  of  constructing  a  new  shaft.  The  work  shown 
in  the  illustration  was  performed  by  the  Worcester  Pressed 
Steel  Company,  which  has  a  plant  of  this  kind  in  operation. 

For  cutting  sheets  the  flame,  by  change  in  pressure,  is  some- 
what elongated  and  given  somewhat  of  an  oxidizing  effect  and 
simply  burns  a  narrow  cut  through  the  plate  following  any  de- 
sired contour.  The  edges  of  the  sheet  are  smooth  and  even,  and 
plates  up  to  5  in.  in  thickness  have  been  cut  in  this  manner. 

This  process  is  not  only  adapted  for  making  tanks,  boilers,  tub- 
ing and  pipe  joints  and  angles,  and  for  replacing  brazing  and 
riveting  in  many  instances,  but  it  also  can  be  used  effectively  to 
weld  steel  castings.  Many  defective  castings  have  been  saved  in 
the  foundry  by  the  filling  in  of  the  blow  holes  with  new  metal  or 
welding  together  smaller  sections  of  the  castings  which  have 
been  broken  apart.  It  will  also,  no  doubt,  prove  to  be  a  great 
time-saver  by  permitting  small  leaks  or  breaks  to  be  repaired 
without  removing  the  parts  from  the  locomotive. 

This  system  of  welding  is  known  as  the  auto-genous  welding 
and  the  process  and  apparatus  is  controlled  by  the  Industrial 
Oxygen  Company.  Hanover  Bank  Building,  ii  Pine  Street,  New 
York  City. 


SHOP  LIGHTING. 


To  furnish  the  most  up-to-date  machinery  and  tools,  and  pay 
the  present  high  prices  for  labor,  and  then  to  handicap  the  work- 
men by  insufficient,  or  improperly  placed  lights,  is  a  fallacy  too 
patent  to  require  argument;  and  still  such  cases  are  by  no  means 
uncommon.  It  will  perhaps  add  to  the  impressiveness  of  this 
statement  to  make  use  of  a  few  computations.  Let  us  take  as  a 
basis  the  electric  light,  which  is  admittedly  the  most  expensive 
form  of  artificial  illumination,  and  let  us  say  that  the  current  is 
purchased  at  the  retail  price  of  lo  cents  per  unit  (kilowatt  hour). 
A  i6-candle-power  lamp  can  be  burned  i8  hours  by  the  use  of 
one  unit,  that  is,  at  a  cost  of  lo  cents,  or  55  mills  per  hour.  The 
ordinary  workman,  receiving,  say,  20  cents  per  hour,  would  only 
have  to  lose  a  trifle  over  a  minute  and  a  half  out  of  an  hour  to 
represent  a  loss  equal  to  the  cost  of  the  light;  while  a  skilled 
workman,  receiving,  say,  50  cents  per  hour,  would  have  to  lose 
only  a  little  over  half  a  minute  ever  hour  to  represent  a  similar 
loss.  In  other  words,  the  ordinary  workman  losing  13  minutes 
in  a  day  of  8  hours,  or  the  skilled  workman  5  minutes  in  the 
same  time,  would  equal  the  cost  of  running  the  lamp  for  the  en- 
tire working  day.  But  instead  of  electricity  costing  10  cents  per 
unit,  it  may  be  generated  in  large  works,  where  power  is  already 
at  hand,  as  well  as  the  fixed  charges  of  superintendence,  etc.,  as 
low  as  2  cents  per  unit,  which  would  reduce  the  above  figures  to 
one-fifth ;  that  is,  the  average  workman  would  have  to  lose  only 
about  2j4  minutes  in  an  entire  working  day  of  8  hours,  and  the 
skilled  workman  but  a  little  over  a  minute,  to  represent  the  cost 
of  the  lamp  for  a  day.  But  the  loss  in  wages  is  not  all;  loss  in 
time  of  the  operative  represents  a  loss  from  the  non-use  of  the 
machine.  And  again,  besides  there  being  a  reduction  in  the 
amount  of  product,  there  is  often  a  reduction  in  quality  also, 
which  is  far  more  serious  than  the  reduction  in  quantity. — The 
Illuminating  Engineer. 


Producer  Gas  Engine  Plant  Most  Economical. — Personally, 
I  believe  that  a  gas-engine  plant,  making  its  own  producer  gas, 
will  operate  at  least  as  reliably  as  a  steam  plant  and  will  use 
from  30  to  60  per  cent,  less  fuel,  depending  principally  on  the 
size  of  the  steam  plant.  The  drawbacks  to  the  gas  plant  are,  in 
my  mind,  the  first  cost,  approximating  $200  per  kilowatt  when 
rated  so  as  to  »have  a  iiVi  per  cent,  overload  capacity,  and  the 
small  size  of  units — the  largest  gas  engine  now  built  being  only 
of  about  3,000  kilowatt  capacity. — Paul  IVinsor  before  the  Amer. 
Street  and  Interurban  Ry.  Eng.  Assoc, 


\Mi:Kir.\x    i-:.\(.i.\i:i:i:  wd   k\ii.K().\I)   imikxal. 


riie  frames  ;irc  «>f  c.'i>l  ^tcvl  with  (Iimhlo  front  mils  of  wniuylu 
ir<.Mi.  |-".acli  rail  is  double  kocfl  to  the  ni.iin  frame.  A  iarjje 
east  -tecl  ft )ot  plate  fomis  ;i  sliibstamial  frame  braeiiiji  at  the 
rear  en<l  and  is  assi^teil  by  two  piice^  of  ehaniiel  iron,  whieh 
c<'ri>tituto  the  back  bumfiincr  plate.  The  tieiural  features  of  eon- 
>tnictiun  ate A'k-arty  -iiown  in  tin-  ilhisirations  and  the  i;ener;d 
dimensitms-.  weights  and  ration  are  -lioun  in  ilu'  lollowint:  table: 


.«iENE:«i»l   -BATA. 

Giitujic   . .    .  .;,.... v.. ' ; 

StT .  ice ,    

1-i.cl-    . : 

Traitivr     ctTurt     ....,...»  r, 

WViu'it    in    wiirkinR    tirtit^i 

Wfujlit    ••II    <lriv<.T>    ......■.............*....,...,..■,....-.-....... 

Wiiiiht    on    leading    truck,  .-..".  ..y  ..'.'>;.» .  .,.■.? .■;'.i-.v, '.-.  :'.i". '." 
W  I  U'ht    of   cntiiiie   nnU   U-JwIi-f"  in    \v"rlcinK   i'riK  r.  .  .  .  .  .  .  . ". 

\\  lict  1    t>n<H-,    ilrivin-.^.  . .  .......  ^ .' 

W  lui  !    ba>c.    :  .t.il .  .'.  .....    .  .  :..,.. 

Wheel  base,  cnpine  and  ttiulcr. , :.:....... 

■  RAItt»*i         J 

W  t  ii;ht    on    drivers   —    traciivc  .t-tTort ..:»', /■.•',  ; 

T'ltal    ui-^siht    -:-    fractivf    effort .-'l''''  •  •  '••' 

riMi-tivo  fltDrt  X  <Uai!i.   ilrivt'rB    ;-  iK-attnif  surfni-f. ->-v  .>•.  . 
'r<>t.il   htntinv;   sitrfa..c  -i-  gratt>  area.  ...,......•"..■...'..'.'•.  . 

Kfnhiix  ;tfatiitir  sirrfatc  -f*  total  hcatini:  surfave,  j>tr  ti-ui 
\\'«  is,'';t    on    drivers    ;-    tola!    hcatiiijr    Mirlaii 

Ti't.'il  \vt  iuht   -:-   tnt;d   iRatini;  surface. 

\"<>Iur'e   Imtli   cylitidr-.   cu.    ft 

Ti>lal    lifatinp  «iu'f.-ivc    -:-   voL  cylindfr^ 

CrcUe    nrta     :-    vol.    cylinders". . . . —  , 


I    It.    sjj    in. 

Freight 

Hit.     Coal 

41,100   lbs. 

-..'(Ct.iiOO  lbs. 

. . .  .  .  .  IsS.iMPO   lbs. 

.....V. .  ai.fiiKi  lbs. 
;.,.i .  .;<jO.(»oo  lbs. 

....'- ir,   ft. 

r..H    ft.    3!i    in. 
.  .  ..')«   ft.   "ji    in. 

4.13 

4.61 

Ttl>«.im 

,-.■•." r>!t.S«i 

.'..42 

.'ifi  .40 

«3.00 

13.20 

J4  4.0I. 

4.10 


Kind      

I'janietir  ami  sti 

Kind    •«  iVi. 

(iriatcst    travvl 
<  >ut~ide   l-ii>    .  .  .  . 
1. 1  ail.    ci>i;vtart    . 


-kL 


I  Vl-l.MlKk.-. 


VALVES. 


nun  1  : 


»»^»»*,v«^. 


I  >i 'villi',     di.iiiu'tir      iver    tins 

I  )iivMii.'.     tliicknes-.     of     tin--;. 

l)ii\inv:   imiriiaK.  iii.iin.   di.iineter  and   len^rlli.. 
|iri\i-iv;    ionr.ials.    ('IIkt--,    ili.inK^tir    ami    Ui:Kt1i 

Kiiiliiie   truck    wheels,   diaiii'ler 

Knjrine  trnik.  joinii.il-    

IsiiM.I  K. 

\\  orkinjf    pre'isure  '  ,, .;.  i  ^  .  .>•.  /;'.v.;4-.,.....vi,-i 
<»nt>id<'    iliaincter  ■  of    fii«t    ntij,'.  ........'..  . 

Kirtlii'v.    I<n>;th    and    widlli 

I'ireb  i\    jilate*.    thitknes*     ;•-••.•: 

I'iielx  \.    \.att  r   sp.ice    .'. ;.  I*.,..  .  j" 

'riilie*.   ii'.ind>cr  and  out>ide  dianv.Krl...  .:-.«•. 

T'iIk--.    Itrstli    , ,....■......•„,:...•.•.. 

tiibts    . ,.. ,  t. .;.  - .  .1.  .;,;•  • .  -  . 

firi-lH»X   ;,.,;.  .,!■.  .■[.•.:■.'.•.' i' ..i.: . 


1 1  eat  in  i;  Mirf.'K-e, 
lltatinu  <-nrf':ce 
lleatin!»  surface,    ti  tat 

(Irate    ar^'a    .' 

Smokestack,    hcicht    ab'.ve    r.ii! 
Centre    of     boiler    abo\e    lail.. 


W'lieel-.    di.nnieter 
loitrnaN.    liianieter 
U  ater    cavaeity 
Co.tl    cajiacity     .  .  .  . 


■  iiKtli. 


Simple 

.i-J    \   3<»  in. 

.P.al.     Slide 
...  .5?  J     in. 

1    in. 

3/16   in. 


....................  .5fi  in. 

.  .  •  •  ,.>'•»  *.*..•.«  •  f^» .  • . , .  .o  in. 

, .  .v".  I.-'. .  ;•  t.j..' •  l*^  X  18  in. 

:  ii»  -V  J  i..>  « V..'  ;•.  .  . 9    X    12  ill. 

';  i  /. V:  ;\V  '•'J--- 33  in. 

•.  .  .  .  .;3J4  .X    10  in. 

..  J. . . ..  .~  .:.>'. . . .  .Straight 

•••■      --- V.^-......2O0    Ib<. 

..:... TiS   11/16  in. 

.;;..108   X    71li  in. 

....1*    &    Vi  in. 

.  S.  &   It.-S'i  in. 

403-2  in. 

..14    ft.    6!i  in. 

.  .  .  .3.051    sf|.  ft. 

.....  .175    sq.  ft. 

,..,u.S.22r,    sq.  ft. 

i .,.;...  ■'4    sq.  ft 

.".  .  .ISO  7/lfi  in. 

114?8  in. 

33    in. 

.  .  .ayi  X  10  in. 
.',,..  .7.,'iO0  gals. 
.'.'..-,  t  .12?  i    tons. 


•■*-»  •  «,«'•>« 


c 

_. 

' 

^ 

^H 
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D 
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OXY-ACETYLENE    METHODS  OF   WELDING   AND   CUT 

TING  METALS. 

ll  h.t-  breii  cii^loiiKirA-  for  ;i  ihiinlk-i*  of  yvar'-  i>i  wild  the  bntl 
if.rtiit.>  itf  Uiconiotivi-  boiUr  ^In.ll>  :tt  tile  end>  and  .dlur  jioints 
wiiere  they  I'.an  Ik-  reinioreed  to  uiih»taiii!  the  {iressnre.  but  the 
iilea  of  weldii'K  the  joint  ii>r  it-  I'nl!  lentith.  and  of  ulit.iinintj  a 
>treiijitit  iff  this  i>«;>iiU  nt'iirly'.  cqiiix.iK  nt  to  the  nniaindir  ><i  tin 
vheet  ami  jireater  th.m  the usual  ri\eleti  joint,  is  ailosetlier  a  new 
idea  on  \ineriean  railway-.  .Siieh  eonsiruetion.  In'Wivcr.  ha-, 
reeeiniy  iKyii made  iM>ssil>le  b\  the  iierfectiun  of  a  ei iiiipar.itiveiy 
>iliil>lc  app:u-;UH*  f«>ir.  .Ri'iU'i-.-iliitii  pitre  iicetyleiu-  jriis  .and  pure 
<.i.\vgei»  and  l»rijijjiitji  thvin  V«i?ieth».r  in  a  bl>>w  iiijn  llanu-.  wiiieh 
has  a  tein|uratiire  e.apabk-  of  fu>iHt>  practiiallv  an\  nut.il.  I  he 
same  tlaine  ean  als«>  be  itscd  f<,'r  cuttiny  sheii^  of  >ieel  or  otlur 
inatt-riaK  performiiii;  u  iK-r/oct.job  \v>tiv  im more  ■wastv  of  tnetal 
tliajl  \v<>iii(r  tfcVnr  with  ii  *^^^^^^  \\itl>   '''^   uriai   ;idvaiitai?e  thai 

-eetious  of  irre.iritl.'ir  -hajK-  ean  bi'  etit  ,i-  easily  as  str.iijiht. 

AcetylviK.  the  pnrpertios  and  uener.ition  of  wbieli  art-  jieiK-r.illy 
iiiidersii.od.  ?s  a  |f.'ir>  vety  rieh  ill  e.irlMin.  e-'iuainini;  a-  it  tlm--. 
;tbi.ui   fjj.5  .|K'r;^-eil^V\1^<l"[it^5s■.■'|^^^^^  i"  "Inain   .i  ti  nii>er.itnre 

hiyher  ihati -tliai  <•(  tlie  nxy-hydro'ien  blow  ptpe  llame  (.^.(xxi 
<!i,us.  J". V  by  it-  comlmstion  with  air  in  a  i!iiii-on  Imnier.  Wiieii. 
howcvt.i'.  .U'etylene  ga>  io«  burned  witli  o\y.i;in  in-tead  of  air  there 
is  prwlticedthv:  hottest  niiiiu-  kill 'vvii,  .is  a  i)r(Mhut  nf  inmbn-tion. 
which  has  at  viiipfTaturiVof  (1,301)  deps.  F.  or  very  marly  that  of 
an  eleetric  afc.  iiy  the  pr<'iier  pnipnrtions  of  the  two  teases  this 
tlaino  can  be  ttiade  .ibsohitely  nciiirai  in  its  action  anti  have 
ncitlicr  afi  oxidi/inpr  or  carbtirettinu:  tendency.  These  facts  have 
been  "known  for  a  lonii  time,  but  the  inconvenience  and  cost  of 
obtainini;  pure  oxyi:eii  in  ;i  commercial  manner  has  prevented  the 
practijcj^J  u.-e  of  the  kLOsylcdgo. fii  an\-  kirue  scale. 


Mil  C'  inp.!raii\  I  recent  discovery  oi  .1  imwder,  or  chemical, 
called  "l-.uiiriie."  which  acts  in  much  tlie  same  way  as  does  cal- 
ciiini  carbifie  in  ihi  iiroducti-.m  ni'  .icetylene  gas  an<l  permits  the 
};iiiiiMiion  of  cluniically  jmre  (O.KyjJen  in  ai)iiaratus  similar  to  the 
acitxleiie  git-  uciier.'itor.  has  madi'  it  possible  to  commercially 
niili/e  thi-  very  high  teinper;iinri'  .it  a  compar:ttivei\    I^w  co^t. 

(  Ml,  lit  the  ilhi-tratirni^  ^hows  a  diagi;ainm;itic;il  \  ii  \v  of  tlie 
.nip:  ram-  miuirrd  fur  tiii-  purpose,  .'.'rhe  section  at  the  left  of 
ihe  blow  ]i\]>(  (  K  »  i-  fur  iIk  geiuration  of  the  o.xygen.  and  the 
si-ctioii  ti'  the  riglit  i-  f-ir  .icilyiine  gas.  lioth  g.'ises  are  brought 
'.o  the  lilfiw  pijie  under  prv--nre.  there  being  antom.ilic  pressure 
rifiulatiir-  :ind  stoi><\'aive-  iir.i\ided  -o  that  the  .amount  and 
pre>-nrf  nf  lillur  u.is  r.m  Ik-  \;irii(l  ;it  will.  ilu-  bluw  jiipe  is.'of 
.1  si/c  corres])onding  to  the  work  on  whieh  it  is  10  be  ein()loyed. 
;iiid  tilt-  t;;i-i-s  -hoiiid  ;irri\c  at  4he  nozzle  at  slighllv  over  _•  lbs. 
pK.i-nri.  uhicli  will  yive  jiii  ("xit  speed  ;md  llow  of  the  gas 
throttt^li  ilu  pip.  •>  snlVicii-nt  lo  cmtnteraCt  any  brick  burning  of  the 
mi\tur<-  iK-fore  re.iching  llie  eiul  of  the  lilow  jiipe.  -Metallic 
gauzes  are  :iKo  pn>viile<l  t"  priveiU  the  llame  thniwing  back,  ami 
it  is  said  th.it  tin-  d.angir  <•]'  .'iccidenl  or  explosion  wilii  the  ap- 
p.iraius  i-  practically  eliniin.aled.  .and  tiiai  an  incxiierienced  opcr- 
.itor  is  able  to  control  it  witliotit  danger. 

in  welding  two  pieces  of  .any  cousider.ible  tiiickness  the  edges 
are  biveleii  so  iliat  it  is  possible  to  heat  to  the  i)otlom  of  tlie 
Wild,  ihe  b!i.w  pijn  tlanie  is  directed  into  the  opening  until  the 
Iwc  i.-d!.;e-  .ire  fn--iil.  ;iiid  at  the  s;iini-  tinie  a  rod  nf  the  sanii- 
nulril.  which  is  helii  in  the  fl.-imes,  is  fused  and  fills  the  sfiace 
between  the  slteets  in  much  tiie  .same  manner  as  in  soldering, 
ibis  work  being  carefully  done,  results  in  a  joint  which  is  prac- 
tically a  part  of  the  sheet.  ;  nd  outside  of  the  fact  that  it  has  not 
been  possible  to  work  the  metal  in  a  joint  and  thus  increase  its 
streiigtli.  gives  a  connection  which  is  erpiai  in  strength  to  any  part 
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"1  the  sheet.  Ill  i)ractice,  by  huiUhng  tip  the  metal  on  top  of  the 
joint,  and  thus  giving  a  greater  .'Sectional  area,  the  joint  istnade 
nearly  equal   in   strength  to  tin-   remainder  of  the  sheet. 

The  same  method  can  be  used  in  repairing  boiler  or  firebox 
•■heets  which  have  cracked  along  the  edges  or  at  stav bolts,  or 
been  corroded  away  at  certain  points,  and  the  sheets  restored  to 
their  full  strength  by  the  building  up  with  luw  material  to  any 


e.xtcm  <le.-irc(i.     Repair;-  ut  this  nature  can  be  ^alely  coiJSJdvrcd 
as  an  integral  part  of  the  sheet  rather  than  as  a  patch.    V;  "    .. 

The  illustrations  show  a  broken  crank  shaft  and  tire  different 
processes  followed  itt  welding  the  two  sections  together,  making 
it  practically  as  good  as  new  aixl  at  a  very  slight  expense  com- 
pared to  the  cost  of  constrrcling  a  new  shaft.  The  work  ^liown 
in  the  illustration  was  performed  by  !" the  Worcester  PTcssed 
Steel  Company,  which  has  a  plant  of  this  kind  in  o|K'ration. 

V     VFor  cutting  sheets  the  flame,  by  cliange  in  pressure,  is  Munt-- 

what  elongated  and  given  somewhat  of  an  oxidizing  ett'ect  and 

simply  burns  a  narrow  cut  through  the  plate  following  any  de- 

.sired  cdntqnf.    The  edges  of  the  sheet  "are  smOotli  and  cven^^^  and 

plates  tip  to  5  in.  in  thickness  have  been  cut  in  This  in;u)ncr. 

This  process  is  not  only  adapted  for  making  t.inks,  binlers,  tufc- 

.ijrtg  and  pipe  joints  and  angles,  and  for  replacing  brazing  and 
riveting  in  many  instances,  hut  it  also  can  be  used  eflEec:tiye!y  to 

weld  steel  castings.  Many  defective  castings  have  been  saved  in 
the  foundry  by  the  filling  in  of  the  blo-vV  holes  vvith  new-  metal  or 
welding  together  smallof  sections  of  t^lie  eastings  which  have 
been  broken  apart,  ttti-itl  also,  no:  doubt,  pixjve  toi  be' a  great 
time-saver  by  permitting  small  leaks  or  breaks  to  bcV  repaired 
without  removing  the  parts  from  the  locomotive. 

This  system  of  welding  is  known  as  the  auto-genous  welding 
and  the  process  and  apparatus  is  Controlled  by  the  Industrial 
(Jixygen  Company.  I  lanoyer;  Bank  Buildiiig^-.  i  r  JPinc  ^trct't^  Xew 
York  Citv'. 

;    ^r;y  ■■•^^  SHOP  LIGHTING. 


To  furnish  the  most  up-to-date  machinery  and  tools,  and  p*»y 
the  present  high  prices  for  labor,  and  then  to  handicap  the  work- 
men by  insufficient,  or  improperly  placed  lights,  is  a  fallacy  too 
patent  to  require  argument;  and  still  .such  cases  are  by  no  means 
uncommon.'  It  will  perhaps  add  to  the  impressiveiiess  of  this 
statement  to  make  use  of  a  few  computations.  Letils  Jake  as  a 
basis  the  electric  light,  which  is  admittedly  the  most  expensive 
form  of  artificial  illumiiuition,  and  let  us  say  that  the  current  is 
purchased  at  the  retail  price  of  lO  cents  per  unit  (kilowatt  hour). 
A  i6-candlc-power  lamp  can  be  burned  i8  hour*  by  the  use  of 
one  unit,  that  is.  at  a  cost  of  10  cents,  or  55  miHs  per  lu:»ur.  'Hie 
ordinary  workman,  recei\Tng,  say.  Jo  cents  per  hour.  \\x)uld  only 
have  to  lose  a  trille  Over  a  minute  and  a  half  out  of  an  hour  to 
represent  a  loss  eqiiai  to  the  cost  of  the  light;  while  a  skilled 
workman,  receiving,  say.  50  cents  per  hour,  would  have  to  lose 
only  a  little  over  half  a  tninute  ever  hour  to  represent  a  simiiar 
loss.  In  other  words,  the  ordinary  workman  losing  13  minutes 
in  a  day  of  8  hoiifSy/6r  the.  skilled  workman  5  niintites  in  ttte 
same  time,  would  equal  the  cost  of  running  the  lamp  for  the  en- 
tire working  day.  But  instead  of  electricity  costing  10  cents  per 
unit,  it  may  be  generated  in  large  works,  where  ptower  is  already 
.tt  hand,  as  \veH  as  tjie  fixed  charges  of  ^upcrintendetice,  €tfc,  a- 
low  a.s  2  cents  per  unit,  which  would  "reduce  the  aljpve.tig«rcs  tc> 
one-fifth;  that  is,  the  avemge  workman  would  have  to  lose  only 
about  21/2  minutes  in  an  entire  working  day  of  8  hours,  and  the 
skilled  workman  but  a  little  over  a  minute,  to  represent  the  cost 
of  the  lamp  for  a  day.  Btit  the  loss  in  wages  is  not  all ;  loss  in 
time  of  the  operative  represents  a  loss  from  the  non-tise  of  the 
machine.  And  again,  besides  there.  i>eing  a  reduction  in  the 
amount  of  product,  there  is  often  a  reduction  in  quality  also, 
which  is  far  more  serious  than  the  reduction  in  quantity. — The 
lllumiuatiiis  Engineer. 


Pkokixkk  Gas  MxiiiXK  Plaxt  SIost  Ec<i.nomical. — IVrsonally. 
1  believe  that  a  gas-engine  plattt.  making  its  own  p^roducer  gas. 
wi^L operate  at  least  as  reliably  as  a  steam  plant  and  will  use 
from  30  to  60  per  cent,  less  fuel,  depending  principally  oJi  the 
size  <)f  the  steam  plant.  The  drawbacks  to  the  gas  plant  arc,  in 
my  mind,  the  first  cost,  approximating  $200  per  kilowatt  when 
rated  so  as  to  have  a  33'.?  per  cent,  overload  capacity,  and  the 
small  size  of  units — the  largest  gas  engine  now  built  being  only 
of  about  3.CXX)  kilowatt  capacity. — Paul  ll'insor  before  the  Amer. 
:■  Street  and  Interurban  Ry.  Eng.  Assoc. 
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FIREBOXj    PRAIRIE    TYPE    LOCOMOTIVE — WABASH   RAILROAD 


SIMPLE  PRAIRIE  TYPE  LOCOMOTIVES. 


Wabash  Railroad. 


The  American  Locomotive  Company  is  delivering  an  order  of 
60  Prairie  type  locomotives  to  the  Wabash  Railroad,  of  which  30 
are  fitted  with  70-in.  drivers,  and  intended  for  high-speed  freight 
service,  and  30  with  64-in.  drivers  for  low  speed  freight  service. 
In  all  other  respects,  except  the  diameter  of  the  front  truck 
wheels,  the  two  classes  are  alike.  The  high  speed  engines  have  a 
tractive  effort  of  32,900  lbs.,  and  the  low  speed,  36,000  lbs. 

This  design  is  very  similar  to,  and  in  many  respects  identical 
with  locomotives  of  the  same  type  in  service  on  the  Chicago, 
Burlington  &  Quincy  Railway,  which  were  illustrated  in  this 
journal    in    August,    1906,    page   300.     The    Burlington   engines, 


sheets  and  in  the  throat  sheet.  The  back  head  is  vertical  to  the 
top  of  the  fire  door,  from  which  point  it  slopes  inward  quite 
sharply.  The  water  leg  is  of  the  same  width,  4  in.,  from  the 
mud  ring  up  to  the  bend  in  the  head,  from  which  point  it  spreads 
to  9  in.  at  the  connection  to  the  crown  sheet.  The  water  space 
in  the  throat  is  4J^  in.  in  width  at  all  points.  The  single  fire 
door  measures  14  x  28  in.  Two  non-lifting  injectors,  feeding 
to  check  valves  in  the  usual  location,  are  used. 

The  boiler  ratios  are  liberal,  there  being  655^2  sq.  ft.  of  heat- 
ing surface  to  one  square  foot  of  grate  area  and  288  square  feet 
to  one  cubic  foot  of  cylinder  volume.  There  is  one  square  foot 
of  heating  surface  to  42J/2  lbs.  weight  on  drivers. 

The  22  X  28-in.  cylinders  are  served  by  12-in.  piston  valves 
placed  inside  of  the  cylinders  on  a  line  with  the  trames.  The 
Stephenson  type  of  valve  gear  is  employed,  the  eccentrics  being 
on    the   second    or    main    axle    and    the    motion    is    transferred 


PRAIRIE  TYPE  FREIGHT  LOCOMOTIVE — WABASH    RAILr.OAI- 


however,  by  virtue  of  higher  steam  pressure  and  i-in.  smaller 
drivers  give  a  higher  tractive  effort  and  are  also  somewhat 
heavier  both  in  total  weight  and  weight  on  drivers. 

The  boiler  is  of  the  extended  wagon  top  type,  70  in.  outside 
diameter  at  the  front  flue  sheet  and  79^  in.  at  the  connection 
to  the  fire-box.  The  front  flue  sheet  is  secured  in  a  ring  of  i-in. 
plate  to  the  interior  of  which  is  also  fastened  the  front  barrel 
sheet.  The  S/^-in.  smoke  box  sheet  is  riveted  to  the  outside  of 
this  ring.  The  flue  sheet  is  set  31  in.  from  the  center  line  of 
the  stack  and  71 V2  in.  from  the  forward  end  of  the  smoke-box. 
The  flues,  of  which  there  are  301  2j4-in.,  are  19  ft.  long  and 
give  a  heating  surface  of  3368.5  sq.  ft.  The  fire-box,  as  will  be 
seen  in  the  illustration,  is  of  the  radial  stay  type  with  one  T-iron 
sling  stay  support  at  the  front  end.  Flexible  staybolts  are  used 
in   the  breakage  zones   along  the   top   and   corners  of  the   side 


from  the  link  through  a  transmission  bar  over  the  front  axle. 
This  bar  is  supported  by  a  double  hanger  at  its  rear  end  and 
connects  at  the  forward  end  to  a  rocker  arm  supported  from  a 
bearing  secured  below  the  bottom  frame  rail.  The  valve  stem 
connection  is  made  through  a  link  pivoted  to  the  rocker  arm 
above  the  transmission  bar  connection. 

1  he  same  design  of  trailer  truck  frame  that  has  been  used  on 
the  Burlington  for  many  years  is  found  on  these  engines.  This 
consists  of  a  heavy  cast  steel  cross  bar  forming  a  connection 
between  the  main  frames,  set  at  43-in.  centers,  and  the  trailer 
truck  frames  set  at  8o-in.  centers.  The  trailing  wheels  have  out- 
side journals,  the  equalizer  resting  on  top  of  the  journal  box,  as 
shown  in  the  illustration. 

The  general  dimensions,  weights  and  ratios  are  given  in  the 
following  table :  " 
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SIMPLE  PRAIRIE  TYPE  LOCOMOTIVES. 


Wabash   Railroad. 


The  American  Loconiutivc  Company  is  delivering  an  order  of 
6o  Prairie  type  locomotives  to  the  Wabash  Railroad,  of  which  30 
are  fitted  witii  70-in.  drivers,  and  intended  for  high-speed  freight 
service,  and  30  with  64-in.  drivers  for  low  speed  freight  service. 
In  all  other  respects,  except  the  diameter  of  the  front  truck 
wheels,  the  two  classes  are  alike.  The  high  speed  engines  have  a 
tractive  effort  of  32,900  lbs.,  and  the  low  speed,  36,000  lbs. 

This  design  is  very  similar  to,  and  in  many  respects  identical 
with  locomotives  of  the  same  type  in  service  on  the  Chicago, 
Burlington  &  Quincy  Railway,  which  were  illustrated  in  this 
journal    in    August.    1906,    page    300.      The    Burlington    engines. 


sheets  and  in  *litethnE)at  sheet.  1  he  back  head  is  vertical  to  the 
top  of  the  tire  door,  from  which  point  it  slopes  inward  quite 
sharply.  The  water  leg  is  of  the  same  width.  4  in.,  from  the 
mud  ring  up  to  the  bend  in  the  hea^d,  from  which  point  it  spreads 
to  9  in.  at  the  connection  to  the  crown  sheet.  The  water  space 
in  the  throat  is  4J^  in.  in  width  at  all  points.  The  single  fire 
door  measures  14  x  28  in.  'i  wo  non-lifting  injectors,  feeding 
to  check  valves  in  the  usual  location,  are  used. 

The  boiler  ratios  are  liberal,  there  being  6sy2  sq.  ft.  of  heat- 
ing surface  to  one  square  foot  of  grate  area  and  288  square  feet 
to  one  cubic  foot  of  cylinder  volume.  There  is  one  square  foot 
of  heating  surface  to  42^'i  lbs.  weight  on  drivers. 

The  22  X  28-in.  cylinders  are  served  by  12-in.  piston  valves 
placed  inside  of  the  cylinders  on  a  line  with  the  irames.  The 
Steplienson  type  of  valve  gear  is  employed,  the  eccentrics  being 
on    the    second    or    main    axle    and    tjie    motion  .is  transferred 
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however,  by  virtue  of  higher  steam  pressure  and  i-in.  smaller 
drivers  give  a  higher  tractive  effort  and  are  also  somewhat 
lieavicr  both  in  total  weiglit  and  weight  on  drivers. 

The  boiler  is  of  the  extended  wagon  top  type,  70  irt.  outside  , 
iliamcter  at  the  front  flue  sheet  and  79'/.  in.  at  the  connection 

to  the  fire-box.  The  front  llue  sheet  is  secured  in  a  ring  of  r^in. 
plate  to  the  iixterior  of  which  is  ;dso  fastened  the  front  barrel 
sheet.  The  >s-in.  smoke  box  sheet  is  riveted  to  the  outside  of 
this  ring.     Ihc  llue  sheet  i.s  set  .31  in.  from  the  center  line  of 

the  stack  and  71 'I  in.  from  the  forward  end  of  the  sinoke-box. 
The  flues,  of  wliich  there  are  301   2ji-in.,.  are   r^  ft.  'ong  and; 

■give  a  heatine  surface  of  3. 3r)8. 5  sq.  ft.     The  fire-box.  as  will  be 

.seen  in  the  ilhi^tration,  is  of  the  radial  stay  type  with  one  T-iron 
sling  stay  support  at  the  front  etid.    Flexible  sitaybolts  ai-e  used; 

:iii  the  breakage  zones  along  the  top  and  corners  of  the  side 


from  the  link  through  a  tfinl^missidft'ter  over  the  Iroht  axie. 
This  bar  is  supported  by  a ; double  hanger  at  its  rear  end  an<l 
connects  at  the  forward  end  to  a  rocker  arm  supported  from  .! 
bearing  ^secured  below  the  bottom  frame  rail,  'ihe  valve  stem 
comicttion  is  jnide  through  a  link  pivoted  to  the  rocker  arm 
above  , the  transiiiission  bar  connection. 

;  ;Hie  same  design  of  trailer  truck  frame  that  has  been  used  on 
the  P>urlingion  for  many  years  is  found  on  these  engines.  Thi«- 
consist.s  of  a  heavy  cast  steel  cross  bar  forming  a  connection 
ktwcjii  the  main  frames,  set,at43;-inw  centers,  and  the  trailer 
truck  frames  set  at  80-in.. centers.  The  trailing  wheels  liave  out- 
side journals,  the  equalizer  resting  on  top  of  the  journal  box,  a« 
shown  in  the  illustration,  .-  ' 

V. 'The  general  dimensions,  weights  aiwl  r.itios  are  given  in  t1>f 
following  table:  ;>  %  r 
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.;  GENEBAL    DATA. 

Gauge Vi ; . .". 4    It.   S'A    in. 

Service    ».^. Freight 

Fuel     : Bit.     Coal 

Trnctive     effort 32,900  lbs. 

Weight    in    'vcirking    order 203,100  lbs. 

Weight    on    drivers ..••> 143,100  lbs. 

Weight   on    leading   truck  »;.*'<v',. » .y ,..;.'.  ...• 26,000  lbs. 

Weight    on    traili;ig    truck. 34,000  lbs. 

Weight  of   tnginc  ard  tender  in  working  order 358,417  lbs. 

Wheel    base,    driving    13    ft.    iyi    in. 

Wheel  base,   total 30   ft.    S'A    in. 

Wheel  base,  engine  and  tender (i'i  ft.  4J4   in. 

RATIOS. 

Weight  on    driver?  -r-    tractive  effort 4 .  35 

Total    weight    -^    tractiv..    effort 6.18 

Tractive   effort    x    diam.    drivers    -^    heatinsj    surface t>47.00 

Total  heating  surface   -f-   grate  area 65.50 

Firebox  heating  surface  -r    total   healing  surface,   per  c.nt 5.38 

Weight    on   drivtrs    -r-    total    heating   surface 42.60 

Total    weight    -i-   total    heating    surface 57.00 

Volume   bcth   cylinders,   cu.    it 12 .  30 

Total    heating    surface    -z-    vol.    cylinders 288.00 

Grate    area    -^-    vol.    cylinders 4.42 

CYLINDERS. 

Kind .» .Simple 

Diameter  and  stroke. .  ^i-,i-.».. .i>vVv 22  x  28  in. 

".'-;■■•  ■  VALVES. 

Kind     i". ..'..'-  •• ' Piston 

Greatest     travel » ; . . , 6%     in 

Outside    l.ip J 1  '/i     in. 

Inside    lap ."i  ».  *• %    in. 


Lead  in   full  gear 1  /32   in 

WHEELS. 

Driving,   diameter   over   tires 70   in. 

Driving,    thickness    of    tires 4    in. 

Driving  journals,  diameter  and  length 9%   x  12  in. 

Engine    truck    wheei;;,    diameter 37 Ji    in. 

F.nginc  truck,  journals   6  x  10  in. 

Trailing  truck   wheels,   diameter i2l/i    in. 

Trailing  truck,  journals 8   x    12   in. 

BOILER. 

Style    Ext.   Wagon  Top 

Working    pressure 200    lbs. 

Outside    diameter    of    first    ring 70    in. 

Firebox,  hngth  and   width 108}^   x   72J4   in. 

Firebo.x    plates,    thickness f^    &    j^    in. 

Firebox,   watci    space F-4J<j,   S.   &   B.    4   in. 

Tubes,  number  and   outside   diameter 301 — 2'4    in. 

Tubes,     length     19     ft. 

Heating    surface,     tubes 3368 . 5    sq.     ft. 

Heatir.g  surface,   firebox 190 .  a   sq.   ft. 

Heating  surface,   total 3559   sq.   ft. 

Grate   area    54.24    sq.    ft. 

Smokestack,    diameter     . . . . , 19}/^     in. 

Smokestack,    height    above    rail ....15    ft.    J4    in. 

TENDER.  .■'■.•  .','.      ;.■•   ■■  .   '■; 

Tank     ;  . ; ..'.,.;... .  .Water    Bottom 

Frame     Steel 

Weight,  empty   61,150  lbs. 

Wheels,    diameter    3^'A    in. 

Journals,   diameter   and   length 5}^    x    10   in. 

Water    capacity    7,700    gals. 

C'lal   capacity    ". 15   tons 
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CHANDLER  CLUTCH  PLANER. 


With  the  introduction  of  high-speed  steels,  tlic  individual 
motor  drive  and  the  resulting  improvements  in  shop  practice, 
the  limitations  of  the  ordinary  type  of  planer,  and  especially  of 
the  larger  sizes,  have  become  very  evident.  Not  only  were  the 
machines  in  use  four  or  five  years  ago  not  of  sufficiently  strong 
and  rigid  construction,  but  it  seemed  to  be  impossible  to  speed 
them  up  to  take  full  advantage  of  the  new  conditions.  The  vari- 
ous builders  approached  the  problem  from  different  view-points, 
and  each  in  his  own  way  has  tried  to  solve  it.  The  result  has 
been  a  marked  improvement  in  planer  design  and  a  number  of 
beliefs  which  were  current  a  few  years  ago,  as  to  its  operation 
and  construction,  have  proved  erroneous. 

The  two  most  obvious  limitations  of  the  belt-shifting  planer 
are  the  widths  of  belts  that  can  be  economically  shifted  and  the 
speed  at  which  pulky&  and  jiaurnals  can  be  safely  run.     In  1904 


the  Chandler  Planer  Co.,  of  Ayer,  Mass.,  built  a  planer  which  at- 
tracted widespread  attention  because  of  the  remarkable  work 
which  it  did.  It  included  several  radical  improvements  in  de- 
sign and  was  described  on  page  397  of  our  October,  1904,  issue. 
The  most  important  features  were  the  use  of  case-hardened 
shafts  and  a  second  or  accelerating  return  belt.  The  cutting 
speed  was  arranged  to  suit  the  material  which  was  to  be  ma- 
chined and  at  the  end  of  the  cutting  stroke  the  platen  was  re- 
versed by  a  belt  running  at  a  speed  to  secure  the  best  reversal. 
.A,s  soon  as  the  platen  had  been  reversed  and  started  on  its  re- 
turn stroke,  the  reversing  belt  was  thrown  off  and  succeeded  by 
another  belt  of  much  higher  speed.  At  the  end  of  the  return 
stroke  the  action  of  the  belts  was  reversed,  the  fast  belt  going 
off  first  and  being  followed  by  the  slower  or  reversing  belt, 
which  retarded  the  mechanism  just  preceding  the  reversal  to  the 
cutting  stroke. 

With  the  higher  cutting  speeds  and  the  increased  weight  of 
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parts  and  of  the  platen  load  on  the  larger  size  planers,  and  with 
several  tools  cutting  at  the  same  time,  there  was  a  call  for  an 
increased  belt  ratio  and  the  belt  problem  again  became  serious. 

To  relieve  this  difficulty  it  soon  became  evident  that  the  shift- 
ing belts  must  be  replaced  by  clutches  or  some  similar  device. 
The  requirements  of  the  clutch  in  planer  operation  are  very 
different  and  much  more  severe  than  that  for  clutches  in  other 
kinds  of  service,  and  it  was  found  necessary  to  design  a  clutch 
along  new  lines.  The  Chandler  Planer  Company  has  designed 
such  a  clutch  and  adapted  it  to  their  planer  and  for  a  consider- 
able  period   have  been   submitting   it  to   severe  and   protracted 

tests.  ;^';'- ■■'"■' ■■'■■'■''; 

The  planer  is  42  in.  x  20  in.  x  20  ft.  and  weighs  about  30  tons. 
In  order  to  test  the  clutches  on  the  severest  class  of  work,  the 
planer  is  of  the  frog  and  switch  type.  Its  cutting  speed  is  20  ft.. 
with  a  return  of  4  to  i.  The  cutting  belt  is  10  in.  double  and 
runs  at  a  speed  of  1,860  ft.  per  minute,  with  ratio  of  93  ft.  of 
belt  to  I  ft.  of  platen.  Tbe  reversing  belt  is  5  in.  wide  and 
runs  at  a  speed  of  3,900  ft.  per  minute.  The  dimensions  of 
most  of  the  tools  used  in  the  tests  were  2J/2  in.  x  3  in.,  and  were 
of  various  makes  of  high-speed  steels. 

The  planer  removes  the  side  of  the  head,  up  to  the  web.  on  a 
pair  of  extra  hard  70  lb.  relay  switch  points,  cutting  back  9  ft. 
in  less  than  6  minutes.  It  is  expected  that  this  time  can  be  re- 
duced at  least  30  per  cent.  At  a  cutting  speed  of  20  ft  it  re- 
moved from  a  40-point  carbon  steel  forging,  a  chip  }^  in.  deep, 
with  ^  in.  feed.  It  runs  for  hours  on  a  14  in.  stroke,  without 
giving  the  slightest  indication  of  injurious  heating  or  wearing.  It 
is  said  to  reverse  as  smoothly  as  the  best  belt-shifting  planer. 

The  clutches,  which  are  two  in  number,  of  the  multiple  disc 
type,  are  located  inside  the  bed  of  the  planer  on  the  second 
shaft,  and  are  set  by  mechanism  operated  by  the  planer.  All 
the  dog  or  the  operator  can  do  is  to  trip  the  mechanism.  The 
advantages  claimed  for  the  clutches  are  that  they  provide  a 
maximum  bearing  surface  with  a  fixed  minimum  slip,  avoidance 
of  metal  contact,  a  positive  rather  than  a  friction  locking,  elimi- 
nation of  shock,  reduction  of  momentum,  locking  proportionate 
to  the  load,  and  impossibility  of  slipping  when  once  set. 

These  results  are  secured  in  the  following  manner: 

The  heating  problem,  which,  perhaps,  of  all  others,  is  the 
most  to  be  feared,  is  overcome  by  sufficiently  large  bearing  sur- 
faces made  up  of  multiple  discs,  alternate  discs  being  keyed  to 
the  shaft  and  shell  of  the  clutch,  and  all  moving  laterally.  When 
the  clutch  is  closed  the  discs  are  pressed  together. 

The  amount  of  slip  before  locking,  is  accurately  determined 
by  a  timing  mechanism  between  a  primary  clutch  and  the  main 
clutch.  ■■■■•^y''"r'-i 

The  two  clutches  operate  on  the  principle  of  differentials.  The 
amount  of  locking  of  the  main  clutch  is,  therefore,  determined 
by  the  difference  in  movement  of  the  two  clutches.  It  is  obvious 
that  any  slip  of  either  clutch  increases  the  grip  of  the  main 
clutch,  and  insures  a  locking  in  proportion  to  the  load.  In  a 
sense,  the  main  clutches  are  positive  rather  than  friction. 

The  shell  of  the  main  clutch  is  a  case  within  which  the  discs 
run  in  a  bath  of  oil.  The  oil  not  only  lubricates  and  reduces  the 
chance  of  heating,  but  serves  as  a  cushion  which  gives  the 
clutches  a  soft,  smooth  engagement.  Examination  of  the  discs, 
after  severe  and  protracted  tests,  indicate  that  a  film  of  oil  is  al- 
ways interposed  between  their  faces.  It  is  obvious  that  so  long 
as  the  discs  do  not  come  into  metal  contact  there  cans  be  no 
wearing  and  no  heating. 

The  clutches  are  two  in  number,  one  engages  with  the  cutting 
belt  shaft  and  one  with  the  reversing  belt  shaft.  Consequently, 
one  clutch  is  idle  while  the  other  is  in  operation.  This  gives  the 
idle  clutch  a  chance  to  rest  and  become  thoroughly  lubricated  be- 
fore engaging. 

The  clutches  are  self-contained.  When  engaged,  both  the 
primary  and  main  clutch  revolve  as  one  clutch. 

As  momentum  is  the  product  of  weight  multiplied  by  velocity, 
every  material  reduction  of  either  greatly  reduces  the  difficulty 
of  reversing.  In  the  Chandler  clutch  planer  the  clutches  are  on 
the  second  shaft,  and  the  only  parts  of  the  clutch  that  reverse 
arc  the  discs  that  are  keyed  on  the  shaft.    The  clutch  case  and 


all  the  other  operating  mechanism  moves  constantly  in  one  di- 
rection. 

Supplementing  the  primary  and  main  clutches  is  a  mechan- 
ically operated  device  which  insures  a  proper  and  positive  en- 
gagement of  the  primary  clutch  and  leaves  nothing  to  the  mis- 
chance of  dogging,  and  provides  a  proper  margin  of  safety  to 
meet  all  the  conditions  of  varying  platen  load. 

The  clutches  are  located  inside  the  bed  of  the  planer.  They, 
therefore,  add  nothing  to  its  size,  and  do  not,  in  any  way, 
change  its  general  appearance. 

To  run  the  planer  light  at  a  cutting  speed  of  20  ft.  with  re- 
turn speed  of  4  to  i,  requires  6  to  7  h.p.  on  either  stroke.  The 
reverse  requires  about  20  h.p.  On  severe  cutting  loads  the 
clutches  have  demonstrated  ability  to  hold  without  slipping  under 
a  load  of  over  50  h.p. 

Sonic  surprising  cutting  results  were  obtained  with  high-speed 
steels  on  this  planer.  Most  frog  and  switch  builders  claim  that 
they  are  able  to  reach  the  limit  of  their  tool  steels,  with  planers 
of  far  less  power  than  is  utilized  by  the  Chandler  clutch  planer. 
The  management  of  Chandler  Planer  Company  claim  that  its 
planer  secures  a  greatly  increased  cutting  efficiency  because  of 
its  steadiness.  They  contend  that  the  molecular  structure  of 
high-speed  steel  is  upset  by  shock,  especially  at  a  high  tempera- 
ture; that  this  is  demonstrated  by  the  fact  that  after  a  tool  is 
forged  it  has  no  cutting  capacity  until  the  molecules  are  permit- 
ted to  readjust  by  the  process  of  anneahng.  If  the  planer  vi- 
brates and  chatters  while  the  tool  is  in  the  chip,  there  takes 
place  in  the  tool,  especially  in  its  cutting  edge,  a  disturbance 
practically  the  same  as  that  which  results  from  forging. 


PNEUMATIC  PIPE  BENDING   MACHINE. 


The  portable  pneumatic  pipe  bending  machine,  which  is  quite 
clearly  shown  in  the  accompanying  illustration,  is  being  pl?'-ed 
upon  the  market  by  H.  B.  Underwood  &  Co..  Philadelphia,  Pa. 
One  of  these  machines  has  been  in  practical  use  in  a  large  rail- 
road repair  shop  for  several  months  and  has  done  all  the  pipe 
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bending  required  in  connection  with  the  locomotive  equipment, 
air  brakes  and  regular  work.  It  does  not  flatten  or  injure  the 
pipe  in  any  way  and  will  make  a  right  angle  bend  in  a  2-in.  pipe 
in  two  minutes.  Dies  are  furnished  of  standard  radius,  for 
locomotive  work,  for  from  Y^  to  2-in.  pipe,  and  special  dies  of 
any  required  radius  or  shape  may  be  furnished  to  order. 


Definition  of  a  Mechanical  Engineer.— "The  mechanical 
engineer  is  one  who  by  science  and  by  art  so  adapts  and  applies 
the  physical  properties  of  matter  and  so.  controls  the  forces 
which  act  through  them  as  to  serve  the  use  and  convenience  of 
man  and  to  advance  his  economic  and  material  welfare.  He 
does  this  mainly  by  storing  and  liberating  motor  energ>-  through 
machines  and  apparatus  which  he  designs  and  installs  and  op- 
erates for  the  purpose  of  fostering  and  developing  tne  processes 
of  industrial  production  which  use  and  require  such  power  upon 
a  large  scale."— Pr^j.  Hutton  before  the  A-mrr.  Soc.  Mcch.  Ene. 
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CHANDLER   CLUTCH   PLANER. 


With-  the  unff^(Jni-li<»h  of  liij{h-»|k'f<l  stocl*.  .  the  imlisiihial 
motor  drive  ami  the  rcstihiriji  imnrovcineiit-  in  sh<ii>  practice, 
lire  liniit.ltjoii.s  of  the  or<Hnary  type  of  plaiu-r,  an«l  cspcoially  of 
till-  larger  >ix.o>.  have  become  very  evident.  .\ot  only  were  tlie 
machjne.s  in  «><■  fc^iir- or  five  yeafs  ago  not  of  sufticieiitly  .'stnmcf 
aixl  rigid  coiis'trijction.  but  il  seemed  to  be  impossililc  to  speed 
tiiem  up  t<i  take  fiifl  advantage  of  the  new  conditi'ins.  The  vari- 
■iis  builders  approache<l  the  problem  from  different  vievv-puitits. 
and  each  in  his  own  way  has  trietl  to  solve  it.  Tlie  resuii  has 
been  a  marked  improvement  in  jtlaiur  <lesign  and  a  number  of 
beliefs  which  u<  re  current  a  few  years  ago,  as  to  its  operation 
anrl  construction,  have  proved  erroneous. 

The  two  most  obvious  hmitations  of  the  belt-shifting  planer 
are  the  widths  of  belts  that  can  be  economically  shifted  and  the 
s[)ecd  at  wliicli  pulleys  an<l  juurnaN  can  be  safely  run.     In  1904 


the  Chandler  I'laner  L\>.,  of  .\yer.  Mass,.  l)uili  a  planer  which  at- 
iraded  widespread  attention  because  iti  the  remarkable  work 
wliicli  ii  <lid.  It  included  seVcfJi!  radical  improvements  m  de- 
sign and  was  describeil  on  page  307  of  f»ur  October.  1904.  issue. 
The  most  important  features  were  the  use  of  case-hardened 
shafts  and  a  second  or  accelerating  return  belt.  The  cutting 
speed  was  arranged  to  suit  the  material  which  was  to  be  ma- 
chined and  at  the  end  of  the  cutting  stroke  the  platen  was  re- 
versed by  a  belt  riuming  at  .1  speed  to  secure  tlie  best  reversal. 
.\s  soon  as  tlic  platen  had  been  reversed  and  started  on  its  re- 
turn stroke,  the  reversing  belt  was  thrown  off  and  succeeded  by 
another  belt  of  much  higher  speed.  At  the  end  of  the  return 
stroke  the  action  of  the  belts  was  reversed,  the  fast  belt  going 
off  first  and  being  followed  by  the  slower  or  reversing  belt, 
which  retarded  the  mechanism  just  preceding  the  reversal  to  the 
cutting  stroke. 

\\'itli   the   higher   cutting   speeds   and   the   increased   weight  of 


Janiary,  r.ios. 
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pans  aiul  ul  the  plaloii  load  on  tlic  larger  size  plamrs,  aiwJ  with 
scvtral  tools  cutting  at  tlu-  same  time,  there  was  a  eall  for  an 
increased  belt  ratio  and  the  belt  i)roblen)  again  became  serious.- 

'1  o  relieve  this  difticulty  it  soon  became  evident  that  ilie  sMft- 
ing  belts  must  be  replaced  by  clutches  or  sotne  similar  devitx'.  • 
The  requirements  of  the  clutch  in  planer  <iperation  arc  very 
different  and  much  more  seVerc  than  that  for  clutches  in  otlier 
kin<ls  of  service,  and  it  was  found  ncccssafj-  to.  design  a  clut<h 
,ilong  luw  lines.  The  Chandler  I'laner  Comi>any  has  designed 
such  a  clutch  and  adapie<l  it  t^)  their  planer  and  for  a  consider- 
able   jjcriod    have   been    subuiitting   it    to    severe   and    protracted 

tests.  .  ■  ;■  y-.-:fy-t: ■•::.' '■;': ■.  -•  :•* j< ■ 

Tlu  planer  is  4J  jii.  x  30  iiK  X  ,20  ft.  and;  vveighs  aboiil  30.  tofisX 
In  order  to  test  the  clutclies  on  the  severest  clasf^  of  work;  thi? 
planer  is  of  the  frog  and  switch  type;  Its  cutting  spce<l  i'^  20  fi!. 
with  a  return  of  4  to  i.  The  cutting  belt  is  10  in.  double  an»l 
runs  at  a  spee<l  of  i^w  ft.  i»er  niiimtc,  with  ratio  of  q.v  ft.  oi 
belt  to  I  ft.  of  pkiten.  The  reversing  belt  is  5  in.  wide  and 
runs  at  a  speed  of  3.<)0o  ft.  per  minute.  The  <liniertsions  of 
mo.st  of  the  tools  used  in  the  tests  were  2JI.  in.  x  3  in.,  and  were 
of  various  makes  of  Iii.gh-speed  steels. 

1  he  planer  removes  the  side  of  the  head,  up  to  the  web,  < mi  a 
pair  of  e.xtra  hard  "u  lb.  relay  switch  points,  cutting  back  «)  ft. 
in  less  than  6  minutes.  It  is  cxi>ected  that  this  time  can.be  re- 
<luced  at  least  30  per  cent.  At  .a  cutting  speed  of  20  ft.  itrer 
moved  from  a  40-point  carbon  steel  forging,  a  chip  -J^  in.  deep, 
with  •>.»  in.  feed.  It  runs  for  hours  on  a  14  in.  stroke,  withoirt 
giving  the  slightest  indication  of  injurious  heating  or  wearing.  It 
is  sai«l  to  reverse  as  stnoothly  as  the  best  belt-shifting  i)laner. 

Tlie:  clutches,  which  are  two  in  number,  of  the  multiple  disc 
type,  are  located  inside  the  bed  of  the  planer  on  the  second 
sb.ift.  and  ail  >et  1)\  mechanism  operated  by  the  planer.  All 
the  dog  or  ilie  opi  rator  cart  do  is  to^ trip  the  mechanisnl.  The 
advant.Tges  claime»l  for  the  clutches  are  that  tbw  provide- .ftv 
ni.ixinnnu  bearing  surface  with  ;i  lixed  minimum  slip,  avoidance 
of  metal  contact,  a  positive  rather  than  a  friction  locking,  climi- 
nation  of  shock,  reduction  of  momentum,  locking  proportionate 
to  the  load,  and  impossibility  of  slipping  when  once  set.  •       .::'.r^^ 

These  results  are  secured  in  the  following  manner  :•■.:- •^^^^:' 

The  heatiiig  ])roblctn.  which,  perhaps,  of  all  othcrsv  is  ttie 
most  to  be  feared,  is  overcoinc  by  sutliciently  large  bearing  .surr 
faces  ma«le  up  of  multiple  discs,  alternate  discs  being  keyed  to 
the  shaft  and  sbcU  of  the  clutch,  and  all  moving  laterally. AVhen 
the  clutch  is  doseii  the  discs  are  pressed  together. 

The  amount  of  slip  l>efore  locking,  is  accurately  deterntiiK*d 
by  a  timing  mechanism  between  a  primary  dutch  and  the  main 

clutch.  ■V--..--^ ,-;':   '■   i/^-J.    ■■■,•!:;  ■    .■'■  :.--■■  -■'.  ■:-■■■  '■■  -■.•,-    ...  ■■;'       .      .,  I    V-' :X 

Tlu  iw.«  clntt-hc'!  operate  oh  tile  principle  of  diflFerentiiitsi.  The 
amount  of  locking  of  the  main  clutch  is,  therefore,  determine*! 
by  the  dilferencc  in  movenient  of  the  twochitches.-  It  is  obvioiis 
that  any  slip  of  either  clutch  increases  the  grip  of  the  main 
clutcli.  .nid  in-ures  a  locking  in  i>roportii)n  to  the  load.  In  .1 
scnsi.  the  main  clutches  are  positive  rather  than  friction. 

The  shell  of  the  m.iin  clutch  is  a  case  within  which  the  di&cs 
run  in  a  bath  of  oil.  The  oil  not  only  lubricates  and  reduces  the 
chance  of  heating,  but  serves  as  a  cushion  which  gives  the 
clutches  a  soft,  xnooth  engagement.  E.xamination  of  the  discs, 
after  severe  and  protracted  tests,  indicate  that  a  film  of  oil  is  al- 
ways jntcrjvosed  between  their  faces.  It  is  obvious  that  .so  long 
as  the  discN  do  not  come  into  metal  contact  there  can  be  no 
wearing  and  no  heating. 

The  clutches  are  two  in  number,  one  engages  with  the  cutting 
belt  shaft  and  one  with  the  reversing  belt  «haft.  Consequently, 
one  clutch  is  idle  while  the  other  is  in  operation.  This  gives  the 
idle  clutch  a  chance  to  rest  .and  become  thoroughly  lubricated  be- 
fore engaging. 

The    clutches    are    self-contained.      When    engaged,    both    the  ! 
primary  and  main  clutch  revolve  as  one  clutch.''    ";;■     :^ 

As  momentum  is  the  product  of  weight  multiplied  by  velocity, 
every  material  reduction  of  either  greatly  reduces  the  difficulty 
of  reversing.  In  the  Chandler  clutch  planer  the  clutches  are  on 
the  second  shaft,  and  the  only  parts  of  the  clutch  that  reverse 
are  the  discs  that  are  keved  on  the  shaft.     The  clutch  case  and 


.ill   the  *»lher  cifKTatiiig  mecluHiisni   moves  c<MistantIy   in  one  <li- 
-rectit>n. 

Supplementing  tl*epriniary  and  main  clutches:  Js  a  nicctutu- 
ically  opt^rii ted  device  whicb  injsitrcs  a  proper  and  positive  iefir 
gagementOf  the  primary  clutch  and  leaves  nothing  to  the  mis- 
chance of  dogging.  ;tnd  provides  a  proper  margin  01  »af<t>  10 
meet  all  the  c«jiuliiions Kf  v.irying  jdaten  load. 

The  chrtches  are  loe'ate<i  inside  the  bed  of  iJjc  planer.  Ihey. 
t herefi tre.   add  not h ing .  ip  : its  ;:*i«; ; ;a«^:^: j^^  nay . 

change  its  general    appeanuice:  v{  ^v  ■':'■:   '  \    ;  ;.^  • 

'lo  run  tjie  pkiner  liglit  at  «:V"tt1''g  *p*^ 
ttirti  speed  Of  4;ip  1,  rcqinr^  (VJtio^^^^^  Tfee; 

ftfVaer^p    requires  aboitt    JO  Jh-ii^  -fin    ^^ver6  load^    the 

cUitclits  have  dcni^Viisiratt'd  abiiitjtito  lM>ld^  nnd«  1 

a  load  of  over  5**  h;p.   '  /    ^r  .//'y:^r{':.^,x'^--'^^/  '■.-■':':  ■''■■:-^^  ^'^  ^  ". 

Souie  surprising  cutting  results -'\vvrei»|»i;iim'd  with  .hi«h->t»cc^ 
steels  ^pft  this  planer.  Most  f-rc^  ,aiWl  s-\vkdi  bttildtTs  .claini  thvit 
they  are  able  to  reach  the  limit  of  tlieir  tool  ^.tecls.  witli  j^laners 
of, far  less  j)ower  than  i^  \Uili/ed  In  the  Chandler  clutch  planer. 
The  management  of  Chandler  lianer  Company  claim  that  its 
planer  secures  a  ^  greatly  increased  cutting  ctticiency  Uecaus*-  of 
its  steadiness.  They  contend  that  the  moUcuIar  structure  nf 
high-sj>eed  steel  is  upset  by  shock,  especially  .it  a  high  tempera- 
lure;  that  this  is  demonstrated  by  the  fact  that  after  a  tool  is 
forged  it  has  no  cutting  capacity  until  the  niolccules  air*  lieiiiiit-. 
ted  to  readjust  by  the  process  of  annealing.  \i  ilie  pkiner  vi- 
brates and  chatters  while  the  tool  is  in  tlu-  chip:  there  takes 
place  in  the  tool,  especially  in  its  cutting  e<lge.  a  di-turbance 
practically  the  same  as  that  which  results  from  forging 

PNEUMATIC   PIPE  BENDING    MACHINE. 


,  '1  he  portable  pneumatic  pipe  bending  machine,  which  is  quite 
clearly  shown  in  the  acei»mpanying  illustration,  is  being  place<l 
upt)n  the  market  by  11.  ii.  Underwood  &- Co.,  .rhila<lelphia,  I'a, 
One  of  these  machines  has  been  in  practical  tise  in  a  ;lsurge  rail- 
road repair  shop  for  several  months  and  has  done  alt  the  pipe 


^^^H^M|^HH|^^^^^^^^^^^B 

poRTAiU.t.  jpXF.r  M  \Tif  >Ji»£;  BRN'DTXjn  M  .%rHiNJ=:. 

bending  required  in  connection  with  the  ioconiotivc  equipment, 
air  brakes  and  regular  work.  Itdoes  not  flatten  or  injure  the 
pipe  in  any  way  and  will  niake^ a  right  angle  bend  in  a  2-in.  pipe 
in  two  minutes.  Dies  are  furnished  of  standard  radius,  for 
locomotive  work.  f«>r  from  '5  to  j-in.  pipe,  and  special  dies  of 
any  required  radius  or  shape  may  be  furnished  to'  order. 


Defixitiox    ©F   A   XitCHAXicAL ;  ENC!X£KR.--"The    mechanical 
engineer  is  one  who  by  science  amd  by  art  so  atlapts  and  applies 

the  physical  properties  of  matter  and  so  controls  the  forces 
which  act  through  them  as  to  serve  the  use  and  convenience  of 
man  and  to  advance  his  economic  and  material  welfare.  He 
does  this  mainly  by  storing  and  liberating  motor  energy  through 
machines  and  apparatus  which  he  designs  and  installs  and  op- 
erates for  the  purpose  of  fostering  and  developing  tne  processes 
of  industrial  production  which  use  and  require. such  power  upon 
a  large  scale."— Prcr   fiuttou  hcfor&  thr  4mer  Soc.  Xlcch.  Ei's 
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SECTION  jkT  A  -  B. 


CLEVELAND  PRESSED  STEEL  CARLINE. 


PRESSED  STEEL  CARLINES. 


PORTABLE  LATHE  FOR  ERECTING  SHOPS. 


One  of  the  most  important  developments  in  box  car  design 
and  construction  has  been  the  introduction  of  pressed  steel  car- 
lines.  That  this  type  of  carline  is  made  in  one  piece  and  that 
it  can  be  used  to  replace  the  wooden  carline  without  any  change 
in  the  construction  of  either  the  car  body  or  the  roof,  are  im- 
portant points  in  its  favor.  Compared  to  the  wooden  carline  a 
stronger  roof  support  may  be  gained  with  a  less  number  of  steel 
carlines,  with  less  weight  per  car,  and  in  most  cases  with  greater 
inside  clearance. 

The  Cleveland  Car  Specialty  Company  of  Cleveland  has  de- 
signed a  new  pattern  of  pressed  steel  carline,  specially  adapted 
to  the  outside  metal  roof,  in  which  a  channel  section  is  rein- 
forced by  a  U-section  pressed  into  the  web  of  the  channel.  The 
channel  section,  with  a  5-in.  nailing  strip  bolted  to  it,  gives  a 
wide  support  for  the  longitudinal  course  of  boards  and  the  ad- 
ditional strength  due  to  the  U-section  makes  a  stronger  carline 
with  less  weight  than  any  possible  combination  of  wood  and 
iron,  or  any  commercial  shape  that  may  be  used. 

The  importance  of  adding 
strength  to  freight  cars  without  in- 
creasing their  weight  is  generally 
recognized.  Tests  and  experiments 
show  that  in  practically  all  cases  a 
pressed  steel  shape  will  give  better 
results  in  this  respect  than  com- 
mercial shapes,  as  additional 
strength  may  readily  be  provided 
where  it  is  required.  This  is  spe- 
cially true  of  compound  shapes, 
which  must  be  built  up  and  bolted 
or  riveted  together. 

The  Cleveland  pressed  steel  car- 
lines  are  made  in  a  number  of  dif- 
ferent patterns  suitable  for  differ- 
ent types  of  construction.  The  new 
type,  which  has  been  described,  is 
said  to  be  an  ideal  one  for  the  out- 
side metal  roof,  combining,  as  it 
does,  the  superior  design  with 
lightness,  and  extending  over  the 
side  plates. 


A  portable  bolt  turning  machine  is  being  used  to  considerable 
advantage  in  the  erecting  shop  of  the  Canadian  Pacific  Railway 
at  Angus,  Montreal.  The  base  is  provided  with  three  wheels 
which  are  fitted  with  roller  bearings.  When  the  handle  is  in 
an  upright  position  the  two  forward  legs  of  the  bed  rest  on  the 
floor  and  the  machine  is  level.  When  the  handle  is  pulled  for- 
ward these  legs  are  raised  from  the  floor,  the  weight  resting  on 
the  small  front  wheel,  and  the  machine  may  be  easily  moved 
from  place  to  place.  Three-quarters  of  the  weight  rests  upon 
the  two  large  wheels  at  the  rear. 

The  machine  is  driven  by  a  2  h.p.  Westinghouse  induction 
motor,  1,700  r.  p.  m.,  the  starting  device  for  which  is  shown  at 
the  front  of  the  machine.  The  gearing  is  arranged  for  either 
200  or  400  revolutions  per  minute  of  the  lathe  spindle;  change 
from  one  speed  to  the  other  is  made  by  moving  the  lever  which 
controls  the  friction  clutches.  The  nose  of  the  spindle  is  fitted 
with  a  chuck,  suitable  to  the  size  of  bolt  which  is  being  turned 
and  into  which  the  bolt  head  fits.    This  merely  drives  the  work, 


International  Master  Boiler 
Makers'  Association. — The  Inter- 
national Railway  and  the  Master 
Steam  Boiler  Makers'  Associations 
consolidated  last  spring  to  form 
this  Association.  The  next  conven- 
tion will  be  held  in  Detroit.  May  26. 
27  and  28.  Mr.  George  WagstafF, 
supervisor  of  boilers  of  the  New 
York  Central  Lines,  is  its  president. 
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which  otherwise  is  held  between  centers  in  the  ordinary  manner,  sition,  as  shown,  the  brakes  on  the  rear  wheels  are  applied  and 
DiflFerent  feeds  are  provided  for  by  means  of  change  gears.  In  the  front  part  of  the  base  rests  on  the  floor.  Pulling  the  handle 
other  respects  the  machine  is  a  standard  engine  lathe  without  a  forward  releases  the  brakes  and  throws  the  front  wheel  into  op- 
screw  feed.  It  is  manufactured  by  the  Williams  &  Wilson  Com-  eration,  allowing  the  bench  to  be  easily  moved.  The  drawers 
pany  of  Montreal  and  has  a  swing  of  i6j/^  in.  and  a  length  be-  are  fitted  with  locks. 
tween  centers  of  26  in.  The  vise  stand  is  made  in  two  sizes,  as  follows: 

'^=^=^=^^===^  Height      .. .....-, 44  in.  44   in. 

PORTABLE  VORK-BENCHES  FOR  ROUND  HOUSES  AND      Table   and ' 'shelf* ' ' '. '. '. '.  '. ". . '.    1 7 x  1 1  in!  six"  In! 

ERECTING   SHOPS.  Weight,  crated ^. .  850  lbs.  675  lbs. 

These   stands  may  be   furnished   with   either   plain  jaw   vises 

The  portable  work  benches,  shown  in  the  accompanying  illus-      or  combination  pipe  jaw  vises, 
trations,  were  especially  designed   for  use   in   roundhouses   and  The  tool  stand  is  40  in.  high ;  the  top  shelf  is  22  x  30  in.  and 

erecting  shops  by  the  Western  Tool  &  Manufacturing  Company      the  others  22  x  24  in.    The  distance  between  the  shelves  is  7  in. 

The  stand  weighs  300  lbs.  and  may  be  furnished  either  with  or 
without  the  vise. 


NEV  PIPE  AND  TUBE  CUTTER. 


A  new  rolling  pipe  and  tube  cutter,  designed  for  quick  and 
accurate  service,  with  a  capacity  of  from   i   to   4  in.,  has  just 


POKTABI.E   TOOL    STAND. 
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PORTABLE  VISE  STAND. 


of  Springfield,  O.  Shop  managers  seem  to  be  realizing,  more 
and  more,  the  importance  of  adding  facilities  of  this  kind  for 
the  purpose  of  increasing  the  output  and  in  the  interests  of  time 
saving  and  economy.     When   the  handle   is  in   an   upright  po- 


NEW    PIPE    AND    TUBE    CUTTER. 

been  placed  on  the  market  by  the  Bignall  &  Keeler  Mfg.  Co.  of 
Edwardsville,  111.  The  cutting  is  accompHshed  by  lowering  the 
cutter  and  not  by  raising  the  pipe,  thus  allowing  the  pipe  to  bear 
evenly  across  the  entire  length  of  the  roll. 

The  cutter  shaft  is  carried  in  an  arm  which  is  pivoted  at  one 
end  and  is  raised  and  lowered  by  means  of  a  screw.  The  cutter 
is  adjusted  until  it  just  clears  the  pipe  and  then  by  using  the 
lever,  which  terminates  in  a  nut  having  a  coarse  thread,  the 
cutter  can  be  quickly  raised  and  lowered.  The  gears  are  cut  from 
the  solid.  The  machine  may  be  furnished  either  with  or  with- 
out a  table.  When  a  table  is  furnished  a  movable  stop  is  pro- 
vided for  cutting  duplicate  lengths. 


^% 
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Cl.KVEr.ANU    PRESSED   STEEL  CARLINE. 


PRESSED  STEEL  CARLINES. 


PORTABLE  LATHE  FOR  ERECTING  SHOPS. 


Oiie  pif,  the  most  imppriairt  <lcvclopinf nts  in  box  car.  dt-sij; n 
arid  i-MnvtrnctifUl  has  been  tlie  intntdiKtion  of  pressed  stool  car- 
lines.  Tliat  this  type  of  carhnc  i>  made  in  one  piece  and  that 
it  can,  be  used  to  replace  the  woo<len  carline  without  any  change 
in  tl»e  construction  of  either  the  car  body  or  the  roof,  are  ini- 
p<.irlant  -jMiint."-  in  its  favor.  Comi>arod  to  the  wooden  carline  a 
strongir  roof  support  may  be  gained  with  a  less  number  of  steel 
carlines.  with  less  weight  per  car,  and  in  most  cases  with  greater 
inside  clearance. 

The  Cleveland  Car  Specialty  Company  of  Cleveland  has  de- 
signed a  new  pattern  of  pressed  steel  carline,  specially  adapted 
to  the  outside  metal  roof,  in  which  a  chamiel  section  is  rein- 
forced by  a  Ur sect  ion  pressed  into  the  web  of  the  channel.  The 
channel  section,  with  a  5-in.  nailing  strip  bolted  to  it.  gives  a 
wi<ie  support  for  the  longitudinal  course  of  boarrls  ana  the  ad- 
ditional strength  due  to  the  I'-section  makes  a  stronger  carline 
with  less  weight  than  any  possible  combination  of  wood  and 
iron,  or  any  commercial  shai)e  that  may  be  used. 

The  iini>ortanee  of  adding 
-trength  to  freight  cars  without  in- 
crea-ing  their  weight  is  generally 
recognized.  Tests  and  experiments 
-how  that  in  practically  all  cases  a 
I>ri  ssed  steel  shape  will  give  better 
results  in  this  respect  than  com- 
mercial shapes,  as;  add  i  t  i  o  n  a  1 
'-trentith  may  readily  be  provided 
wlure  it  is  required.  This  is  spo- 
cially  true  of  compound  shapes, 
w'htih  must  be  built  up  and  bolted 
or  riveted  together.        ,         ,y. 

The  Cleveland  pres'sied  .stee!  riir- 
lines  arc  made  in  a  number  of  dif- 
ferent pattertvs  siiitable  for  differ- 
ent types  of  construction. '  The  new 
tvjie,  \vhich  has  been  described,  is 
said  to  be  an  ideal  one  for  the  out- 
ride metal  roofr  combining,  as  it 
<ioes,  the  superior  design  with 
lightness.  a»d  extending  ♦■ver  tin- 
side  i)late«.     '.  >,'■■■;',':.,; 


.\  portable  bolt  turning  machine  is  being  used  to  considerable 
advaiuage  in  the  erecting  shop  of  the  Canadian  Pacific  Railway 
at  Angus,  Montreal.  The  base  is  provided  with  three  wheels 
which  are  fitted  with  roller  bearings.  When  the  handle  is  in 
an  upright  position  the  two  forward  legs  of  the  bed  rest  on  the 
floor  and  the  machine  is  level.  When  the  handle  is  pulled  for- 
ward these  legs  are  raised  from  the  floor,  the  weight  resting  on 
the  small  front  wheel,  and  the  machine  may  be  easily  moved 
from  place  to  place.  Three-quarters  of  the  weight  rests  upon 
the  two  large  wheels  at  the  rear. 

The  machine  is  driven  by  a  2  h.p.  Westinghouse  indactioii 
motor,  1.700  r.  p.  m.,  the  starting  device  for  which  is  shown  at 
tiie  front  of  the  machine.  The  gearing  is  arranged  for  either 
200  or  400  revolutions  per  minute  of  the  lathe  spindle ;  change 
from  one  speed  to  the  other  is  made  by  moving  the  lever  which 
controls  the  friction  clutches.  The  nose  of  the  spindle  is  fitted 
with  a  chuck,  suitable  to  the  size  of  bolt  which  is  being  turned 
and  into  which  the  bolt  head  fits.     This  merelv  drives  the  work. 


iNTKk.V.VtIOXAL       M.XSTER       HoH.FU 

Makkks"  .\>sr»rrATioN'. — The  Inter- 
national Railway  and  the  ^L^ster 
Steam  Boiler  Makers'  Associations 
consolidated  last  spring  to  form 
this  As«ooiation.  The  next  conven- 
tion will  be  belli  in  Detroit.  May  2(>. 
-7  and  28.  Mr.  George  Wagstaft". 
supervisor  of  boilers  of  the  New 
^'ork  Centra]  Lines,  is  its  president. 
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which  otherwise  is  held  between  centers  in  the  ordinary  manner. 
Different  feeds  are  provided  for  by  means  of  change  gears.  In 
other  respects  the  machine  is  a  standard  engine  lathe  without  a 
screw  feed.  It  is  manufactured  by  the  Williams  A:  Wilson  Com- 
pany of  Montreal  and  has  a  swing  of  l6f/2  in.  and  a  length  be- 
tween centers  of  jb  in. 

PORTABLE  WORK-BENCHES  FOR  ROUND  HOUSES  AND 

ERECTING  SHOPS. 


The  portable  work  benches,  slwwn  in  the  accompanying  illus- 
trations, were  especially  designed  for  use  in  roundhouses  and 
erecting  shops  by  the  W'cstern  Tool  &  Manufacturing  Company 


JUKI AHi.t   uj<»l  stand. 


sition,  as  shown,  the  brakes  on  the  rear  wheels  are  applied  and 
the  front  part  of  the  base  rests  on  the  floor.  Pulling  the  handle 
forward  releases  the  brakes  and  throws  the  front  wheel  into  op- 
eration, allowing  the  bench  to  be  easily  moved.  The  drawers 
are  fitted  with  locks.  ■  .'- 
The  vise  stand  is  made  in  two  sizes*  as  follows : 


I icighs- .  ■•.•<-•  •  *'•  •.■•* •■*.,.•  •■^ •;•  ■•."•»  •»••■-•  •-*  *-••«•.•'•« 

44    in.     . 

44   til. 

liilSt?           «   •.••':'•  »  k-»   •    •'-i'«  «'  •  •  w'^  •  «  .trCm  •  i  *  •..•  ^i.^.3>">*»  •.«   *-^ 

2C  iti. 

29  m. 

Taltlc     and     shelf  .i--.  i-; vj  •  •  •••  .•*  .  v.".  iv.u'.  •  rtVi.-v 

17x  21    in. 

21  X  2r.   m. 

W'ciglit,  crated  .  ...-»>«>, "»v.»..,'.  «,.^.;.;v'.s'^.-/»  ■■ 

,    SaO  !bs. 

5T.i  n>v. 

I'UKtABI-E  VISE   STAND. 


f  Springfield,  O.     Shop  managers  seem  to  be  realizing,  more 

ud  more,  the  importance  of  adding  facilities  of  this  kind  for 

''le  purpose  of  increasing  the  output  and  in  the  interests  of  time 

■living   and   economy.   When   the  handle   is  in  an  .uptight  po' 


These  staitds  may  be   furnished  with  cither  plain  jaw  vises 

or  combination  pipe  jaw  vises,  .::  :  .''-^r  ./:'-■::■■'' r::'-/--'.}.'  -'■ 
The  tool  stand  is  40  in.  high;  the  top  shelf  is  iji  x  30  ifi.  aftd 
the  others  22  x  24  in.  The  distance  between  the  shelves  is  7  in. 
The  statid  weighs  300  lbs.  and  may  be  furnished  either  with  or 
without  the  v^ise.  "'• ,   -  ; 


NEW  PIPE  AND  TUBE  CUTTER. 


A   new  rolling  pipe  and   tube  cutter,  designed   for  quick  and 
accurate  service,  wrtli  a  capacity  of.  from  ..i  tO;  4  H)>yvhas  -just 


NEW    PIPE    AKD   TUBE   CUTTEK 

been  placed  on  the  nuirket  by  the  Bignall  &  Keeler  Mfg.  Go:  of 
Edwardsville,  111.  Tin  cutting  is  accomplished  by  k)wering  the 
cutter  and  not  by  raising  the  pipe,  thus  allowing  the  pipe  to  bear 
evenly  across  the  entire  length  of  the  roll. 

The  cutter  shaft  is  carried  in  an  arm  which  is  pivoted  at  one 
end  and  is  raised  and  lowered  by  means  of  a  screv.-  The  cutter 
is  adjusted  until  it  just  ckars  the  pipe  and  then'  by  using  the 
lever,  which  terminates  in  a  nut  having  a  coarse  thread,  the 
cutter  can  be  quickly  raised  and  lowered.  The  gears  are  cut  from 
the  solid.  The  machine  may  be  furnished  either  with  ot  with- 
out a  table.  When  a  table  is  furnished  a  movable  stop  is  pro- 
vided fcur  cutting  duplicate  lengths. 
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BALDWIN    BALANCED    COMTOCND    ATLANTIC    TYPK    LOCOMOTIVE,   CHICA<;0,   MILWAIKEE   &   ST.   PAUL   RAILWAY. 


BALANCED  CX)MPOUND  PASSENGER  LOCOMOTIVES. 


Chicago,  Milwaukee  &  St.  Paul  Railway. 


The  Baldwin  Locomotive  Works  has  recently  delivered  two 
balanced  compound  Atlantic  type  locomotives  to  the  Chicago, 
Milwaukee  &  St.  Paul  Railway,  which  are  to  be  used  in  fast  pas- 
senger service  and  have  a  tractive  eflFort  of  22,200  lbs.  working 
compound. 

These  locomotives,  as  far  as  the  arrangement  of  cylinders  and 
running  gear  is  concerned,  do  not  differ  in  any  essential  features 
from  most  of  the  Baldwin  compound  locomotives  of  this  type. 
The  cylinders  are  set  side  by  side  in  a  horizontal  line  and  all 
drive  o»  the  front  pair  of  wheels ;  the  cranked  a?de  being  of  the 


built  up  type  with  a  cast  steel  central  web.  'i  he  Stephenson 
type  of  valve  gear  is  used,  the  eccentrics  necessarily  being  on  the 
rear  driving  axle.  The  link  is  located  just  back  of  the  front 
axle  and  the  rocker  arm  is  so  placed  as  to  connect  directly  to 
the  link  block.  The  top  of  the  rocker  arm  extends  over  the 
frame  so  as  to  connect  directly  to  the  valve  rod,  which  passes 
along  the  top  of  the  frame  from  this  point  to  the  15-in.  piston 
valve.  This  rod  has  a  bearing  in  the  guide  yoke  and  is  provided 
with  a  knuckle  jojttt  just  back  of  this  bearing. 

The  frames  are  of  cast  steel  4^/2  in.  wide  with  single  front 
frames  of  wrought  iron.  The  DeVoy  type  of  trailer  truck*  is 
used,  which  employs  a  trailer  truck  frame  of  the  'slab  form  2^ 
in.  wide  by  10  in.  deep.  The  trailer  truck  boxes  form  part  of  a 
steel   casting  extending   across    the   engine   and    are   guided   by 

*  .See  AviER!CAN   Ekgineek,  .^p^iI.   19(»5,  pp.  13'). 
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IXJNGITUDINAL     SECTION      THROUGH     BOILEK. 


pedestals  on  the  slab  frame.  The  weight  is  transferred  to  the 
boxes  through  roller  bearings. 

The  brake  cylinder  has  been  placed  in  front  of  the  cylinders 
and  operates  a  push  rod  passing  through  a  cored  passage  in  the 
saddle  and  connecting  to  an  upright  arm  on  the  brake  shaft. 

The  construction  of  the  boiler  is  quite  clearly  shown  in  the 
illustrations  and  is  especially  notable  for  its  unusual  depth  of 
firebox,  particularly  at  the  throat  sheet.  It  will  also  be  noticed 
that  three  2-in.  openings  have  been  provided  through  each  of  the 
side  water  legs  just  above  the  level  of  the  fire.  These  will  ad- 
mit considerable  air  from  the  outside  and  tend  to  improve  com- 
bustion. A  firebrick  arch  supported  on  four  water  tubes  is  to  be 
installed.  A  single  fire  door  i8  in.  in  diameter  is  provided.  The 
boiler  contains  268  zy^-'m.  tubes  19  ft.  long,  which  give  a  heat- 
ing surface  of  about  3,000  sq.  ft.,  which  together  with  the  fire- 
box and  water  tubes  give  a  total  heating  surface  of  3,200,  or  70 
sq.  ft.  per  square  foot  of  grate  area.  The  ratio  of  358  sq.  ft.  ol 
heating  surface  per  cubic  foot  volume  equivalent  snnple  cylin- 
ders indicates  that  the  boiler  should  easily  furnish  sufficient 
steam  to  develop  the  full  capacity  of  the  engine  at  high  speed. 

The  general  weights,  dimensions  and  ratios  are  as  follows : 

.,    •..-..  GENERAL    D.\TA.  .  ..'   -    .- 

Oauge    .'.'.» i -v .'. '.V'. i v.'»\ .4  ft.   8 J^    in. 

Service Passenger 

Fuel     Bit.     Coal 

Tractive    effort     22.200  lbs. 

Weight   in   working  order 205,350  lb?. 

Weight    on    drivers ,..,...,.,........  ,.-.,107.550  lbs. 

Weight    on    leading   truck .;.  i.i  .•..  i . ;', ...  .';  i i>  ,..^^. .   52,000  lbs. 

Weight    on    trailing   truck i ............. .    45,800  lbs. 

Weight  of  engine  and  tender  in  working  order 340,000  lbs. 

Wheel  base,  driving 7   ft.  6  in. 

Wheel  base,  total .,,.,..'32  ft.  2  in. 

Wheel  base,  engine  and  tender 63  ft.  i^  in. 

RATIOS.  .:  ;  -..  ' 

Weight  on  drivers  -f   tractive  effort ,...'.'A.95 

Total    weight    —   tractive   effort 9.25 

Tractive  effort  x  diam.  drivers  -r-  heating  surface 590.00 

Total  heating  surface  -;-   grate  area 70 .  00 

Firebox  heating  surface  -^  total  heating  surface,  per  cent 5.73 

. .  ..i.v.. .  .04  .50 
j  ,-,-."j«'",  •  •  .  .  .  o  .  "0 

.,.'.,*...  358. 00 
5.15 


\yeight  on  drivers  -^  total  heating  surface. 

Total   weight  -^  total   heating  surface 

Volume    equiv.    simple    cylinders,    cu.     ft.. 

Total  heating  surface  -f-  vol.  cylinders 

Gtate   area    -^    vol.    cylinders 


'   •.  •/   '.  *  *   V:*   t   •,^**.*   •  ♦  • 


CYLINDERS. 


Kind    >  i  .iV,  . . . . .....  Bal.    Compound 

Diameter  and  stroke .-.\.-,.. 15  &  25  x  28  in. 

Kind    of   valves ;  w. .  ..i .............  .Piston 

Diameter  of  valves .♦^.♦....♦iit,,,...  .15   in. 

.  WHEELS.  .'./      V  ,;.":''-"' 

Driving,   diameter  over   tires ..r.V»v'.-i-.>;«»iv^.:<*>.*v..  •  .85  in. 

Driving,  thickness  of   tires .i,.:..;;.',>i^. . . .  ...  .35^  in. 

Driving  journals,   main,   diameter   and   length ..  ...i.  J.,.., K'   x   11  in. 

Driving  journals,  others,  diameter  and  length ..i.... 9  x   12  in. 

tngint  truck  wheels,  diameter 30  in. 

Engine   truck,    journals 6   x    10  in. 

Trailing    truck    wheels,    diameter <0  in- 

Trailing  truck,  journals , ,,..,..,,... 8J^   x   14  in. 

,  -    BOILER.        -.   /•■•....•.•.        "    .- 

Style     ;,.....',....'.; .'.,*...;.,•..."*,".  •  ■  .Wagon    Top 

Working  pressure 220  lbs. 

Outside   diameter  6i  first   ring fi6    in. 

Firebox,  length   aad   width 108   x   60'/4    in. 

Firebox    plates,    thiclcness 5/16.    f^    &    J-i    in. 


Firebox,  water  space   ., ■..,..,..  ..^. .  .F,-4,  S.  &  B.-3H  »n. 

Tubes,   number   and  outside   diameter. .,  .v«..  .....>.., 268 — 2J4  in. 

Tubes,    length    .....i. 19  ft. 

Heating   surface,    tubes Vi-.»..»»v.-.»f;.>«»«««.V.<>--.' 3,015   sq.  ft. 

Heating    surface,    firebox.  ..,,...,.•  ••.•>''»v.4^««-i...>i...... 155    sq.  ft. 

Heating  surface,   arch   tubes. ..  ...*:,.*,>".•.»>;<.■..«:.>; 28    sq.  ft. 

Heating   surface,   total .^  ..,».■.«.''•'*«.>;.•'•«..<•.•••>•  .3,198   sq.  ft. 

Grate   area  .. «:^\ •...-•........ .^. ^ . . .  .'.,.a.»*V*»«/>><>^««..  • -^^.S   sq.  ft. 


Wheels,    diameter 

Journals,  diameter  and  length. 
Water  capacity  ,>...,  . , .  ».-■•. . 
Coal    capacity    .' i  ....;..!•'. ... , 


TENDEt,,  .■• 


■  «-%4  •-•^  * 


>  ••.•  «  •-*4  *^  «•  V-*  »'••']••   •    ■    •  OO  III* 

•  ffi*  ••^•'•••«fc>.*  •  *  •  •  O    X    V    ITV. 

»*«;V«.^b.««««. . .  .7,000    gals. 
•>  wjb •««  •>*:•  •  •  • 11    tons. 
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SECTION  Through  fire  box 
SECTIONS  THROUGH   FIREBOX  AND  FRONT  END  OF  BOILER. 
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BALANCED  COMPOUND  PASSENGER  LOCOMOTIVES. 


CrircAco,  Mu-wackke  &   St.  Paul  Kaiiway. 


The  Baldwin  Locomotive  Works  has  recently  delivered  tw- 
balanced  compound  Atlantic  tvpe  l.icomotives  to  the  Chicago, 
Milwaukee  &  St.  Pant  Railway,  which  are  to  be  used  in  fast  pas- 
M  nscr  service  »ud  have  a  tractive  effort  of  22.200  lbs.  working 
v-i'nii>>und.   '.■ 

IIksc  locomotives,  as  far  as  the  arrangement  of  cylinders  and 
running  gear  is  concerned.  d-i  not  differ  in  any  essential  features 
from  most  of  the  Baldwin  compound  locomotives  of  this  type. 
The  cylinders  are  set  side  by  side  in  a  horizontal  line  and  all 
drive  o»  the  front  pair  of  wheels;  the  cranked  a.xle  being  of  the 


liuilt  up  t>iK-  wall  a  la^t  -teel  eeulral  wel>.  1  he  Stephenson 
type  of  \ai\e  gear  i-  n--e<l.  llie  eeeentne-  neee-<>arily  l)eing  on  the 
rear  driving  axle.  The  link  i>>  loeate<l  just  back  ..f  the  front 
axle  and  the  looker  arm  i-  -o  jilaeed  as  to  eonnect  directly  to 
the  link  block.  The  t.ip  of  the  rocker  arm  extends  over  the 
frame  so  as  to  connict  <iirectly  to  the  valve  rod.  which  passes 
along  the  top  of  the  frame  from  this  point  to  the  15-in.  piston 
valve.  This  rod  has  a  bearing  in  the  guide  yoke  and  is  provided 
with  a  knuckle  joint  ju-t  back  of  this  bearing. 

The  frames  are  of  cast  steel  4'<  in.  wide  with  single  front 
frames  of  urought  iron.  The  DeVoy  type  of  trailer  truck*  is 
used,  which  employs  a  trailer  truck  fr.ame  of  the  slab  form  2H 
in.  wide  by  10  in.  deep.  The  trailer  truck  boxes  form  part  of  a 
steel    casting    extending    across    the    engine    and    are    guided    by 

*~Sce^MH<reAV    Ks<;iXK.F.it.  ..\pril.    l!»i'.'i.   i^i.   i:!'>. 


January,  1908. 


AMI-RKAX     KXCIXKER    AXD    RAir^ROAO    TOl'RXAI. 


37 


IXJNGrrt  rHXAl.     SKCTIOX;    .THKOU<iH     Bf«i:KR. 


pedest.ils  on  ilio  >lab  frame.     The  wd^itVis  tr;ih.siferred-.td^^ 

boxes  through   roller  bearings.  :''  -  ■  •  l^  ^:"    "  /  ;      ' ' 

The  brake  c\  Under  has  been  t>hice<l  in  front  of  the  cylinders 
and  operates  a  push  rod  passin;^  tlrruugh  a  cored  passage  in  the 
.sadVlie  and  cv.nnectin^  to  an  upright  arm  on  the  brake  shaft. 

The  construction  of  the  boiler  is  quite  dearly  shown  in  the 
illustrations  and  is  especially  notable  for  its  unustial  depth  of 
I  ircl)Ox,  particularly  at  the  throat  She«J,  It  Avill  also  be  lioticed 
ihat  three  2-in.  openings  have  been  provi<lod  throtvgh  e.lch  of  the 
side  water  legs  just  above  the  level  of  the  tire.  These  vvilJ  ad- 
mit considerable  air  from  the  outside  and  tend  to  improve  cdm^ 
liustion.  A  firebrick  arch  supported  011  foitr  crater  tubes  is  to  be 
installed.  A  single  fire  door  18  in.  in  diameter  is  provided.  The 
boiler  contains  268  2y^-'\n.  tubes  19  ft.  loug,  which  give  a  heat- 
ing surface  of  about  3,000  sq.  ft.,  which  together  with  the  fire- 
box and  water  tubes  give  a  total  heating  surface  of  3,200,  bit  /O 
sq.  ft.  per  Sfpiarc  foot  of  grate  area,  .'i'he  ratio  of  .^58  sq.  ft  ol 
heating  surface  per  cubic  foot  voluino  equivalent  simple  cylin- 
ders indicates  that  tlie  boiler  should  easily  furnish  suflicient 
'"team  to  develop  the  full  capacity  of  the  engine  at  high  speed. 
The  general  weights,  dimensions  and  ratios- are  as  tollows : 


f  Jauge    .  . . 

Service     ., 

Fuel     ,... 

Tractive     effort 

W'lislit    in    lurking   or(ltT.-..J.-.  ...i.ViV.-V.  ,.- 

WftKln   i-n    ilrivers. ..... .':  \ . . ;'.  i;-.'. ; . .',. 

Weight    on    katliii!.;    tnuk ,,i  .^  ,..:iy. 

W'cight    rn    ttailiii).'    truck.  ......  V.  .>.. .;-, 

U'ligiit  of  ctmiiif  and  tender  in  wofkini?  onlcr 

\Vhi»cl   ba^c,   driving .......,..,..., 

W'keel   base,   tot.T  I ..........  .  .;,  .  y ..;;-,  .  .  „ ■; 

Wheel  li.-ise,  engine  and  tender.' .'."i>  ,..' .'., 

K  Alios. 
Weijrhf  on  drivers  -:-    tractive  effort,....: 

Total    weight     :-    tractive    etiort. ...,,...,    .    ...._... ,,._^.^,.- 

Tr.'ictive  etTiirt   x   iliam.   drivers  ~  h<a<inR  siirfact-.v..."/;  ^.Vv;.;.  ./.Y^;..5W>.'iO 
Total   hc-.-iting   siirtace   -:-   grate   art-a.  ...'.....'......  4.  ....V^..-.,;,S-.>:^^.7«.«0. 

lireliox    Irating   .surfiice   ■:-    tot;d   lie.ittiig  sur.f;ic.e,."j»rr   cent  i^i.^i  .-.•'..  •.»."3r 
Weight   o'l   drivers    .^   total   hi-atiiig  surfnec2.>  .'.;.»..  .'„jX../.-...  i>A>-r.  ••t3..>0 
I  •  tal    wt  iglit   ~    tot.il    heating    sinface.  ...  .Jr.  ;..Ly,' ;>-.ii>V..,yT  ••■.•■>-•  •.••*•■'•*' 

\ 'hniie    ei|uiv.     sifiide    c.vliniler".    ctt.     ftVi' jv.-,;.'.,v^'.  ^i.:.'.'",  i  wi\I»  ..c.  • -^••^ 
'lotal   luating  «u't;i..-^'     .-   \oI.  eylin<lers.  ,,.>./,  .y,y:V■...>y•«.^•  •-:.•-•"•'•-' v'^V^-'M^ 
Ciiatc   area     :-    vol.   vy.liHUfcrs. ■..-..-.  .  ;'..■.  ,.  ..■.>.■>;»;  ^,..  ;.-.V;;,.ivi:»"-i:;l;i>vi .  i  .3:-;li  ■ 


•  •  •  •  . 

• ..-  '•  •: 

.  •  -'  •  ..  •,  •  * 

:4^  £t^'»54  %t. 

«-..;•  • 

'» 5;..»'-(.>  .'j,-* 

..:,;..  I'.lssetigev 

«^.  •  V-i.  «'  r « 

.....Bit.     Coal 

•  '»  •  i  ■' 

>.  • » h 

:  , ;   :.»2.^'0f>  lh>. 

•hw',  •  • 

•  ••  «.• 

.-,.?<V-.,:r.iV  Vlw, 

.•"•  •„•  > 

.  ^'iV« 

•  •.-••«**i'«  .'• 

.;.1MT.'>.'.I»    I')>. 

Vf-..*.*.^.*'  • 

.'v.  rr-'.«'io  li-«. 

-.■',■.  »'.'i  ,- 

....  4r«..si>n  !l's. 

vnlcT. 

•  "•  .*  •  ■- 

.-.V- 1''.'".' 

.".  .."rJUMIW   Ihs. 

f  /~',  ."  i 

..^■ivV.' 

...7    ft.   «   in. 

>'•  /«-• 

-  ">  •■ 

p  •■*  •>.  <•  *■-• 

i..Sa  ft;  51  in. 

•'•.•"- 

>"■•  •>-« 

: "  ^  *  ?. !  >"-. 

.,it:{;(t.  ^^i    ill. 

.  .'i\'V 

,.^^eL 

;;;:vj  .^/Vj;  iivi»5: 

■v;,.iv,>.-9:2;> 

Kind    ..........;..■  ;•.••. 

Diameter  and   stroke.', 
Kitid    of    valves. ...  r... 

Iliameter   of   vatvcs.i.. 


.     •^VM.NDEHS.  ■•  • 

;...%»'....  •  .•'"■.•  *_^  '•■*  *  •..  ^'f'i 

•  « -•  ^',  >  •  ..^^  •_,  V  •  V*.  •  '.  ■  .  ^-.^  *  .  *.•,  ♦  .  J"**  wi  fc-^.  X  V .  "•■ 
»  %  •'««■•  .  ^' »'•■■.  •••-•  .  #;«.{.*  ,.^  *•-.  '.;..■.".•.,  .'a-...'  •  ....  f  .  • ;.  ■■  lSit*n 
,.»*V**^'  •  •  * ». "  .  •••  ^ "'^■•''■^;***,.. A  •  •!■•  ^* >>  *y  *  •■•  •■J*-,  •  •  "-^ ?'-  ■.-,*■ 

■.-■■■■■        ->vittEts;'     '■    ;-'.t  ■  .  ^y'  f  •:.•■'.■■-'"'/.;,?' :    ' 
'ruing,    diameter   over    tircs. .,....;. . . .  .......  ..■..>;.  ^X-.»  ;;:.■>••''•■'».•.».•  ^''''  j'V- 

1 'riving,    thit'ness    of   tire«.  ,.  .1  .......  .^.  .  ..  J;  ,iv'^'.-.>/.".-'j  ,,......*■.  34  j'iri.- 

J'riving    jo,irn.ils,    n-..iin.    diaint-lvr    .-iiid    Imiith .  ...■^•.v;  ,.■.;.:..  ...lo    x    11    «k 

li'iying  .io>irnal>,  otlKr-;.  dinnuter  and  length.  .»,{•,.,...•;,%,.,...!'.  x  12  in. 
•  •nginc  t'.uck  wheels,  diameter,;.;  .■..,!.,.  ..^•.i.i.»V" 
l-nginc   fucV.    jmiriials.  .  . .  ...;'.•..!..;;>.•••'•■•?'••"*'•• 

1  r.-iilipi;  truck  wheels,  diameterl.-!, .•■,v.-.'. 'S^  •  •'' 
I  Tilling  truck,  ;oijri,aIs.>  .  .  .  /.  .>".;•«  U-'.'.~v."i '.'..' . 
,    ;        ,  .  \_'.'.  isiiurM. 

w  crking  t^fessure'  . .  '. .'. ...,.,...  .,...-'»...;■.. . . . . . . .; 

'  ."f'i'le    diameter   of   first    ring.  ,,•..;.;>;»',•••  •:•»•> 

irehox,   length   and   width.,  .......'.;.-/.,  .~..V'; 

I  irehox    plat<-s,    thifl:nc:-s.  ;,.-'.';;...,:,.>  : .  .  .V;:'.-.  .V>. 


.  •,-'-•  .^*-;  .v..  *  f.'''  * ' 

»  V  •   m  jr.  •'•  "A  •■•'  •  '•. -■   ■    •    • 

; .  .sc. 

X  m 

...4;» 

k    14 

ni. 
in. 
in. 

in. 

.,...,. ^,.;;.^. ; i .'.,...220  l|>s 

m. 
in. 
in. 

'Firebox,. :»ater  s|M«rc  , . . .  .■.',--.'•  ."i .■..•'•.,- •v"«- •  ...■..-■•  ^.P.j-'t  ^.  :&  S.>35S  iti; 

Tul>t'>i.   nninlier   and  ojrtside   di^nii'tet.  .>-"j.  ..-./i-.-.  i;.- ; ;  .'^■^i.;i,v»;.268— S  Ji  in, 

Tuhes,    lergtl;    -  -i.  -■  -  .-.  . ; .  .  ....  .  .  .  ■.  \.,-...',',,:,'j,'rJ.  ,•!  »'»>i,,vl .'. ;  t>  ..... . .  ;  W  ft.- 

fleating    stirfae*';    tid«<.  -  .  v  i'y«.  ■..♦..'.v.wy',..'.-,*  ^^/f  v'.i.  »'vy^^                           S(J.  ft. 

Heating    s\>r»ace,    h-.i'lMX.  .  i^.  .'.]:Sr"  ':^\-:*-'r:j'^'r''.'''':  i'-''r'\rr-''  •  -l-''-^    ^'l-  ^^ 

I li-.atiiig    surface,    arch    tliV-es.'i  ,.«'.  ;  v,.i^<".',.^'KiV..'i'.ii  .'»;.  i.  .Viv..  .    .2s    sq.  ft. 

1 1  eating    surface,    total.  ,,.  ..-.'•. v..  v  ;'.,;,:•  ■.■;•'.■';  .  i  ..--J,'.<.'».i.^*,  ,;.v3,l&'8    sq.  ft. 

(«X7itc    are.<i  -■•'..,•_. -•,..". .;-,  ...v-.  .^ .,.•.•>•-'•  .'■.^i,*", ..,  ,^. .^ .  ^  v..«.  ,>.•'••■,_'»■"•■•  v^  •  •V■•,■«*^•o  BQ*.  ti. 

-.  ■■>    '^  ■■.';- >"\j;'V-:-^-^'--.;":;'"'    '■■"^Tikart;  ■■.■■'■,■.■  •■■■  ;-\  •  V'v'-.V  .  >-':  ;.•- 

...S8  in. 

5  X  t«  in. 


Wheels,     <fian>eter      ii,.,  ,  •  •  -  •  ■ 
,  Ji/uni.nts. '  dianiet.*T.  ;<n<i  Jciict.h 

\\',iter   eajvieily. 
'C".-.al    catnieitv    .;; 


I  •'.».,-..  ^ . 


.'V  •:'•■,•.•>  «  ■  ,•-••. 


i- ;-i»:. ';.  Vj.*- •  -a «-«V.'«-,(H|0   gats. 

■  •"...:  •>  ^^,  •'■*  •  i  ,  .*-.   .  1  A       tons. 
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FIG.   2.     CLAMP   FOR -GRINDING    WHEEL. 


MONARCH  CLAMPS  FOR  GRINDING  VHEELS. 


The  emery  and  corundum  wheels  which  are  made  by  either 
the  vitrified  process,  semi-vitrified  or  silicate  process,  and  the 
elastic  process,  by  the  Monarch  Emery  &  Q)rundum  Wheel  Com- 
pany of  Camden,  N.  J.,  are  furnished  in  a  great  variety  of  shapes 
for  use  with  the  different  makes  and  classes  of  grinding  ma- 
chines on  the  market.  The  two  types  of  clamps  illustrated  were 
made  especially  for  use  with  certain  lines  of  grinding  machines 
to  replace  the  old  method  of  cementing  and  yet  not  change  the 
construction  of  the  machine.  They  hold  the  wheels  hrmly  and 
eliminate  the  annoyance  caused  by  the  loosening  of  wheels  ce- 
mented on  the  spindle. 

The  clamp  shown  in  Fig.  i  is  used  with  a  24  x  2^  in.  wheel 
for  the  Sellers  No.  i  tool  grinder.  The  clamp  consists  of  three 
parts.  That  portion  which  is  recessed  to  fit  the  end  of  the 
spindle  is  held  securely  in  place  by  a  nut.  The  grinding  wheel 
is  slipped  over  this  portion  of  the  clamp  and  the  loose  Hange  is 
mounted  in  place  and  is  secured  in  position  by  a  lock  nut.  To 
change  wheels  it  is  only  necessary  to  loosen  the  lock  nut  and 
take  off  the  loose  flange. 

The  clamp  shown  in  Fig.  2  is  used  with  a  Sellers  No.  2  uni- 
versal tool  grinder  and  is  fastened  to  a  disc  on  the  end  of  the 
spindle.  The  main  part  of  the  clamp  is  recessed  to  fit  this  disc 
and  is  bolted  to  it.  It  is  then  only  necessary  to  slip  the  wheel 
on  to  this  part  of  the  clamp  and  to  fasten  the  removable  rim  or 
flange  in  place  with  set  screws.  To  change  the  wheels  this  loose 
rim  is  loosened  up  and  a  new  wheel  put  in  place. 


Output  of  Baldwin  Locomotive  Works. — The  output  of  the 
Baldwin  Works  for  the  year  1907  exceeds  the  previous  year  by 
84  and  reaches  a  total  of  2,750  locomotives. 


Conditions  Improving. — "Within  a  day  or  two  we  have  re- 
ceived very  decided  indications  that  affairs  are  returnmg  to  a 
more  normal  condition.  It  looks  as  if  the  railroads  are  again 
about  to  place  considerable  new  equipment  orders,  which  they 
have  not  been  doing  for  several  months." — Mr.  A.  B.  Johnson 
on  December  28. 


FIG.  I.    clamp  for  grinding  wheel. 


PERSONALS 


Mr.  C.  F.  Stevens  has  been  appointed  storekeeper  of  the  Tono- 
pah  &  Goldfield  Ry.,  with  office  at  Tonopah,  Nev. 


Mr.  G.  S.  McKennon  has  been  appointed  assistant  master  me- 
chanic of  the  Canadian  Northern  Ry.  at  Winnipeg,  Man. 


Mr.  C.  B.  Gifford,  master  mechanic  of  the  Louisville  &  Nash- 
ville R.  R.  at  Mobile,  Ala.,  has  resigned,  to  retire  from  railroad 
business. 


Mr.  N.  L.  Smitham  has  been  appointed  master  mechanic  of 
the  Texas  Midland  Ry.  at  Terrell,  Texas,  succeeding  Mr.  O.  W. 
Lewis,  resigned. 


Mr.  H.  A.  Rouse,  storekeeper  of  the  Chicago  &  Alton  R.  R., 
has  had  his  jurisdiction  extended  to  include  the  Toledo,  SL 
Louis  &  Western  Ry. 


Mr.  D.  D.  Briggs  has  been  appointed  master  mechanic  of  the 
Louisville  &  Nashville  R.  R.  at  Mobile,  Ala.,  succeeding  Mr.  C. 
B.  Gifford,  resigned. 


Mr.  J.  P.  Jackson,  professor  of  electrical  engineering,  Penn- 
sylvania State  College,  has  been  appointed  dean  of  the  bchool 
of  Engineering  at  the  same  place. 


Mr.  0.  M.  Foster,  assistant  master  mechanic  of  the  Lake  Shore 
&  Michigan  Southern  Ry.  at  Elkhart,  Ind.,  has  been  promoted  to 
master  mechanic  at  the  same  point. 


Mr.  A.  O.  Berry,  general  foreman  of  the  Collinwood  shops  of 
the  Lake  Shore  &  Michigan  Southern  Ry.,  has  been  appointed 
superintendent  of  shops  at  Elkhart,  Ind. 


Mr.  T.  O.  Sechrist,  master  mechanic  of  the  Alabama  Great 
Southern  Ry.  at  Chattanooga,  Tenn.,  has  been  transferred  to 
Somerset,  Ky.,  vice  Mr.  Dooley,  transferred. 


Mr.  A.  R.  Ayres,  superintendent  of  shops  of  the  Lake  Shore 
and  Michigan  Southern  Ry.  at  Elkhart,  Ind.,  has  been  appointed 
assistant  superintendent  of  shops  at  Collinwood,  O. 
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Mr.  F.  R.  Doxey  has  been  appointed  master  mechanic  of  the 
Des  Moines,  Iowa  Falls  &  Northern  R.  R.  at  Iowa  Falls,  la. 


Mr.  F.  W.  Schultz  has  been  appointed  master  mechanic  of  the 
Missouri  Pacific  Ry.  and  St.  Louis,  Iron  Mountain  &  Southern 
Ry.  at  McGehee,  Ark.,  in  place  of  Mr.  I.  T.  Johns,  resigned. 


Mr.  J.  T.  Carroll,  assistant  superintendent  of  shops  of  the 
Lake  Shore  &  Michigan  Southern  Railway  at  Collinwood,  O., 
has  been  appointed  assistant  master  mechanic  at  Elkhart,  Ind. 


Mr.  Chandler  C.  Coats,  who  was  master  mechanic  of  the  New 
York  &  Philadelphia  division  of  the  Pennsylvania  Railroad  for  40 
years,  died  at  his  home  in  Newark,  N.  J.,  December  2,  aged  82 
years. 


Mr.  J.  L  Kendrick  has  been  promoted  to  the  position  of  fore- 
man of  the  mechanical  department  of  the  Buffalo,  Rochester  & 
Pittsburg  Railway  at  Punxsutawney,  Pa.,  succeeding  Mr.  W.  H. 
Williams,  promoted. 


Mr.  J.  Quigby,  general  foreman  of  the  Somerset  shops  of  the 
Alabama  Great  Southern  Ry.,  has  been  promoted  to  master  me- 
chanic of  the  Chattanooga  division  at  Chattanooga,  Tenn.,  vice 
Mr.  Sechrist,  transferred. 


Mr.  W.  H.  Williams  has  been  appointed  master  mechanic  of 
the  Buffalo  &  Rochester  division  of  the  Buffalo,  Rochester  & 
Pittsburg  R.  R.,  with  headquarters  at  East  Salamanca,  N.  Y., 
vice  Mr.  H.  C.  Woodbridge,  transferred. 


Mr.  Charles  P.  Matthews,  professor  of  electrical  engineering 
at  Purdue  University,  died  at  Phoenix,  Ariz.,  November  23,  1907, 
age  40  years.  Professor  Matthews  was  widely  known  for  his 
researches  in  photometric  standards  for  arc  lamps. 


Mr.  M.  J.  McCarthy,  master  mechanic  of  the  Lake  Shore  & 
Michigan  Southern  Ry.  at  Elkhart,  Ind.,  has  been  appointed 
master  mechanic  of  the  new  Beach  Grove  shops  of  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis  Ry.,  near  Indianapolis, 
Ind. 


Mr.  William  Walter,  formerly  master  mechanic  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  Ry.  at  Dubuque,  Iowa,  has  been 
appointed  master  mechanic  of  one  of  the  new  divisions  of  the 
extension  to  the  Pacific  coast,  with  headquarters  at  Mobridge, 
S.  D. 


Mr.  Sanford  G.  Scarritt,  president  of  the  Scarritt-Cbmstock 
Furniture  Co.  of  St.  Louis  died  on  December  7,  1907.  Mr.  Scar- 
ritt was  one  of  the  founders  of  this  company  and  was  treasurer 
of  the  St.  Louis  Railroad  Club  for  many  years.  He  was  former- 
ly for  many  years  connected  with  Mr.  N.  M.  Forney  in  the  de- 
velopment of  car  seats. 


Mr.  Storm  Bull,  professor  of  steam  engineering  in  the  Univer- 
sity of  Wisconsin,  Madison,  Wis.,  died  November  18.  Prof.  Bull 
was  born  at  Bergen,  Norway,  October  20,  1856,  and  was  gradu- 
ated from  the  Federal  Swiss  Polytechnic  Institute  at  Zurich  with 
the  degree  of  Mechanical  Engineering  in  1877.  He  came  to  this 
country,  and  in  1879  became  an  instructor  in  mechanical  engi- 
neering at  the  University  of  Wisconsin.  In  1884  he  became  as- 
sistant professor,  and  in  1886  was  made  professor  of  mechanical 
engineering.  He  held  this  position  until  1890,  when  he  was  ap- 
pointed professor  of  steam  engineering. 


BOOKS 


Tests  of  Reinforced  Concrete.     Bulletin  No.  14,  series  of  1906, 
published  and  issued  by  the  University  of  Illinqis,  Engineer- 
ing Experiment  Station.    L.  P.  Breckenridge,  Director,  Ur- 
bana.  III. 
This  bulletin  describes  tests  made  as  a  continuation  of  those 


described  in  bulletin  No.  4.  The  topics  investigated  include  the 
effect  of  the  quality  of  concrete  upon  the  strength  of  beams  and 
the  effect  of  repetitive  loading  and  the  resistance  to  diagonal 
tension  failures.  - 


Old   Steam   Boat   Days   on   the   Hudson.     By   David    Buckman. 
Cloth.     5^  x  8.     136  pages.     Illustrated.     Published  by  the 
Grafton  Press,  70  Fifth  Avenue,  New  York.     Price,  $1.25  net. 
The  approaching  dual  celebration  of  the  ter-centennial  of  the 
discovery  of  the  Hudson  River  and  the  centennial  of  Fulton's 
application  of  steam  to  navigation  on  the  same  river,  has  led  to 
the  incorporation  of  many  interesting  stories  of  the  early  steam- 
boat days  on  the  Hudson  River  into  one  volume.    It  is  very  pro- 
fusely illustrated  with  views  of  the  early  steam  cratts,  as  well  as 
the  floating  palaces  which  are  now  in  operation. 


Mechanical  World  Pocket  Diary  and  Year  Book  for  1908.    Pocket 
size.    4^  X  6J4-    296  p9ges.     Published  by  Emott  &  Co.,  Ltd., 
65  King  Street,  Manchester,  England.    Price,  15c.,  net. 
This  is  the  twenty-first  year  of  publication  of  this  well-known 
pocket  diary  and  year  book,  which  is  filled  with  useful  engineer- 
ing notes,  rules,  tables  and  data.     It  has  been  completely  revised 
and  new  sections  introduced,  old  ones  re-written  and  the  whole 
matter  brought   strictly  up   to    date.     The   section   on   electrical 
transmission  of  power  has  been  omitted  and  is  being  incorporated 
in  another  book  of  similar  shape.    About  60  blank  pages  arranged 
with  the  days  for  the  year  1908,  which  can  be  used  for  a  memor- 
andum and  diary,  are  included. 


Proceedings'  of  the  International   Railroad  Master  Blacksmiths' 
.Association.     Fifteenth  Annual  Convention,  1907.     Edited  by 
A.  L.  Woodworth.     Cloth.    6  x  8  in.    244  pages.     Published 
by  the  Association,  A.  L.  Woodworth,  Secretary,  Lima,  Ohio. 
The    1907   convention   of  this   Association,  held   in   Montreal, 
Canada,  Aug.  21-23,  was  taken  up  by  the  consideration  of  the 
usual  number  of  valuable   reports  and   papers.     The   following 
subjects  were  discussed:    Tools  and  Formers  for  Bulldozers  and 
Steam   Hammers;   Discipline  and  Classification  of  Work;   Flue 
Welding;  Case  Hardening;  Fuel;  Piece  Work;  Frame  Making; 
Thermit  Welding  and  Patch  Bolts.    A  number  of  the  most  valu- 
able reports  presented  at  former  conventions  are  reprinted  in  this 
volume.     The  next  convention  will  be  held  in  Cmcinnati. 


Railway  Shop  Up  to  Date.     Compiled  by  the  Editorial  Staff  of 
the  Railway  Master  Mechanic.    Maham  H.  Haig   managing 
editor,  and   B.  W.   Benedict,  editor.     Cloth.     9  x   12.     243 
pages.     Published  by  the  Crandall  Publishing  Company,  Se- 
curity Building,  Chicago.     Price,  $4.00. 
While  the  location  of  the  buildings  or  arrangement  of  machine 
tools  of  a  large  railway  repair  shop  can  never  be  reduced  to  a 
standard,  nor  is  it  possible  to  design  the  different  structures  by 
the  unit  system,  so  as  to  be  applicable  to  shops  of  all  capacities, 
still  what  has  already  been  constructed  is  often  of  great  benefit 
in  deciding  upon  the  best  arrangement  and  design  of  a  new  shop. 
It  is  also  true  that  while  a  certain  form  of  structure  and  inter- 
relation of  different  departments  is  perfectly  successful  in  one 
locality  and  with  one  kind  of  labor,  it  will  not  be  at  all  successful 
under   other  circumstances.      Nevertheless,   it   is  often  possible, 
with  slight  modifications,  to  so  adapt  an  arrangement,  which  is 
subject  to  conditions  similar  to  those  holding  at  the  place  under 
consideration,  that  it  will  be  perfectly  satisfactory.    It  is  for  the 
purpose  of  making  such  information  easily  available  that  this 
book  has  been  compiled,  and  while  practically  all  of  the  matter 
contained  therein  has  appeared  in  one  or  more  of  the  technical 
journals  at  various  times  during  the  past  six  or  eight  years,  this 
is  the  first  attempt  that  has  been  made,  on  a  large  scale,  to  col- 
lect it  within  one  volume. 

The  work  confines  itself  to  the  physical  characteristics  of  rail- 
way repair  shops  and  opens  with  a  discussion  of  the  layout  of  a 
plant,  in  which  the  general  governing  conditions  are  briefly  dis- 
cussed, each  structure  being  taken  up  separately.  This  is  fol- 
lowed by  a  brief  investigation  of  quite  a  large  number  of  indi- 
vidual repair  plants,  including  both  locomotive  and  car  shops. 
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Line  drawings  showing  the  general  layout  of  twenty-one  repre- 
sentative shops,  either  rebuilt  or  newly  constructed  during  the 
past  ten  years,  complete  the  chapter.  The  remaining  chapters 
take  up  the  different  individual  shops  in  the  plant,  giving  first  a 
general  discussion  of  the  subject  with  an  investigation  of  the 
advantages  and  disadvantages  of  various  arrangements  and  con- 
struction, which  in  each  case  is  followed  by  illustrations  of  the 
buildings  devoted  to  these  purposes  at  a  large  number  of  plants. 
Such  chapters  include  the  locomotive  shop,  in  which  is  given 
the  layout  of  the  machine  tools  and  machine  tool  list  for  several 
shops ;  the  blacksmith  shop ;  freight  car  shop ;  coach  and  paint 
shop ;  planing  mill ;  foundry ;  power  plant ;  store-house  and 
roundhouse,  including  coal  and  ash-handling  plants. 

The  book  is  concluded  by  a  list  of  references  to  shop  descrip- 
tions which  have  appeared  in  the  various  technical  journals  since 
1900.    A  comprehensive  and  complete  index  is  included. 


CATALOGS 


The  Car  Wheel.  Giving  the  Results  of  a  Series  of  Investigations 
by  Mr.  Geo.  L.  Fowler,  M.  E.  Bound  in  boards;  5x9; 
161  pages ;  illustrated.  Published  for  private  distribution  by 
the  Schoen  Steel  Wheel  Company,  Pittsburg,  Pa. 

While  president  of  the  Pressed  Steel  Car  Company,  Mr.  Chas. 
T.  Schoen  was  confronted  with  the  difficult  problem  of  obtaining 
wheels  which  would  meet  the  requirements  of  ioo.o(vj-lb.  capacity 
cars,  particularly  on  mountain  roads  with  steep  grades  and  sharp 
curves.  The  situation  was  so  serious  that  for  a  while  it  seemed 
as  if  it  was  going  to  be  impossible  to  operate  cars  of  this  ca- 
pacity except  in  special  cases,  owing  to  the  fact  that  the  fail- 
ures of  cast  iron  wheels  wore  ?o  numerous.  Mr.  Schoen  de- 
cided that  the  requirements  demanded  something  better  than 
even  a  much  improved  cast  iron  wheel  and  that  it  would  be  ab- 
solutely necessary  to  use  some  kind  of  steel  wheels  under  high 
capacity  freight  cars,  as  well  as  passenger  coaches,  if  the  full 
benefit  of  this  equipment  was  to  be  obtained.  The  cost  of  the 
steel  tired  wheels  made  them  prohibitive  for  this  service  and 
hence  attention  was  turned  to  the  developing  of  a  solid  forged 
and  rolled  steel  wheel.  The  first  of  these  wheels  were  designed 
in  1901,  and  in  1903  the  business  was  established  on  a  commer- 
cial basis.  Since  that  time  the  enterprise  has  been  a  success 
and  at  present  this  company  has  a  plant  in  operation  in  this 
country  capable  of  producing  250,000  wheels  per  year,  as  .well  as 
a  plant  in  England  with  a  capacity  of  100,000  wheels. 

.Actuated  by  a  desire  to  know  exactly  what  were  the  re- 
quirements to  be  met  by  car  wheels  in  the  most  difficult  service, 
this  company  retained  Mr.  George  L.  Fowler,  consulting  me- 
chanical engineer.  New  York,  to  make  a  complete  investigation 
of  the  stresses  occurring  in  car  wheels,  particularly  at  the  Hange, 
as  well  as  the  quantity  of  metal  and  workmanship  necessary  to 
give  a  satisfactory  wheel,  both  in  regard  to  strength  and  wear- 
ing qualities.  This  work  has  been  carried  out  very  carefully  and 
results  have  been  obtained  which  will  be  of  great  benefit  to  the 
railways.  These  are  now  given  publicity  througii  tlie  medium 
of  this  book. 

Most  of  the  tests  made  are  comparative  between  solid  forged 
and  rolled  steel  wheels,  steel  tired  and  cast  iron  wheels.  All 
of  the  tests  were  made  upon  wheels  bought  in  the  open  market, 
chosen  at  random  and  tested  under  identical  conditions.  These 
investigations  covered  a  period  of  over  two  years  and  tests  and 
studies  were  made  on  the  lateral  thrust  of  wheels  against  the 
rail,  the  comparative  physical  and  chemical  properties  of  the 
material,  the  heat  treatment  and  penetration  of  physical  work 
in  rolling  the  metal  and  co-efficient  of  friction  between  the  wheel 
and  rail,  both  sliding  and  slipping.  The  report  of  each  test  is 
very  complete,  the  methods  used  and  results  obtained  being 
clearly  explained,  tables  being  put  into  graphical  form  wherever 
possible.  The  illustrations  arc  reproduced  on  heavy  plate  paper 
and  pasted  on  blank  pages  of  the  book,  and  give  results  as  good 
or  better  than  actual  photographs.  The  results  are  presented  im- 
partially and  the  value  of  the  data  given  cannot  be  exaggerated. 

The  book  itself  is  an  excellent  example  of  the  bookmaker's  art, 
being  printed  on  heavy  vellum  paper  with  illuminated  chapter 
headings.     It  is  bound  in  boards  with  embossed  gold  title  letters. 


IN  WRITING    FOR  THK.SK   PLEASE   MENTION 
THI.S  JOIRNAI.,. 


Thkrmit  WELriNG. — The  Goldschmidt  Thermit  Co.,  90  West  street,  New 
York,  is  issuing  a  reprint,  from  the  journal  of  the  U.  S.  Artillery,  of  an 
.irticle  on  the  possibilities  of  quick  repairs  on  heavy  ordnance  by  thermit 
welding  processes..  A  number  of  excellent  illustrations,  showing  the  possi- 
bilities of  this  compound  for  use  on  ordnance  and  steamship  work  are 
included. 


Gre-solvent. — The  Utility  Company,  636  West  44th  street.  New  York 
City,  has  furnished  samples  of  a  laste  compound  manufactured  by  it  and 
known  as  ''Gre-solvent."  Will  quickly  dissolve  and  remove  from  the  hands 
all  manner  of  machine  grease,  grime,  paint,  printers'  ink,  etc.  Is  said  not 
to  injure  the  most  sensitive  skin  and  to  be  practically  as  cheap  as  soap.  It 
is  understood  that  free  samples  will  be  mailed  on  request. 


Grinding  Whf.els  and  Machinery. — The  Norton  Co.,  Worcester,  Mass., 
is  issuing  a  small  catalog  which  includes  a  table  showing  the  grade  of  grind- 
ing wheels  required  for  different  kinds  of  work.  These  are  manufactured 
of  alundum  in  twenty-six  different  grades,  each  of  which  is  adapted  to  spe- 
cial purposes.  Illustrations  and  brief  descriptions  of  a  few  grinding  ma- 
chines and  a  price  list  of  wheels  are  included. 


Machine  Tools. — Catalog  No.  45  from  the  Newton  Machine  Tool  Works, 
Philadelphia,  Pa.,  illustrates  and  briefly  describes  their  general  line  of 
machine  tco's.  It  contains  over  300  pages,  is  6  by  9  in.  in  si/e  and  is 
neatly  and  substantially  Ixiund  in  cloth.  The  machines  described  cover  the 
following  lines:  milling  machines,  boring  machines,  cold  saw  cutting  off 
machines,  drilling  machines,  shaping  machines,  crank  planers,  gear  cutting 
machines,  nut  machines,  rotary  planing  machines,  also  a  number  of  mis- 
cellaneous  machines. 


Pipe  and  Boiler  Laoginc. — The  Philip  Carey  Co.,  Cincinnati,  O.,  is 
issuing  an  attractive  catalog  entitled  "Carey's  Coverings.''  This  illustrates 
mary  different  types  of  coverings  for  steam  and  air  pipes,  magnesia  boiler 
lagging,  magnesia  cement,  mineral  wool,  hair  felt,  asbestos  products,  etc. 
Many  excellent  photographs  of  installations  are  also  included.  The  cover- 
ing for  tteam  pipes  and  boilers  are  absolutely  fireproof  and  the  most 
thorough  non-conductors  of  heat.  These  laggings  are  light  in  weight  and 
are  furnished  in  sizes  and  shapes  to  suit  any  requirements. 


Electrical  Apparatus. — The  General  Electric  Company  is  issuing  a 
number  of  new  Dulletins  describing  the  latest  improvements  in  several  of 
its  different  products.  One  of  these  is  on  the  subject  of  portable  instru- 
ments, which  are  claimed  to  be  permanently  accurate  and  capable  of  giving 
accurate  indications  in  the  vicinity  of  external  magnetic  fields.  Another 
bulletin  covers  single  phase  motors  of  moderate  capacities.  It  illustrates 
various  sizes,  describes  the  details  of  construction  and  operation,  shows 
forms  of  starting  boxes  and  gives  a  large  amount  of  general  information 
useful  and  important  to  power  users.  These  motors  are  well  adapted  to  the 
operation  of  all  kinds  of  machines  and  may  be  direct  connected  to  loads 
requiring  a  moder.ite  starting  torque.  Other  bulletins  are  being  issued  on  the 
subject  of  meter  testing,  direct  current  instruments,  and  concentric  and 
inverted  diffusers. 


Speed  Indicator. — Harry  Vissering,  Chicago,  is  issuing  an  attractive 
catalog  illustrating  the  Hausshalter  speed,  time  and  distance  indicator  and 
recorder.  This  apparatus  is  adapted  for  use  on  locomotives  or  cars  and  in 
addition  to  indicating  the  speed  of  the  train  by  means  of  a  hand  on  the 
dial,  it  also  automatically  records  on  a  record  tape  the  speed  at  all  times, 
the  time  between  stops,  time  of  stops,  distance  of  stops  from  terminal,  time 
and  rate  of  acce'erating  or  retarding,  distance  between  stations  or  stops, 
total  distance  and  time  of  run.  This  record,  as  can  easily  be  seen,  would 
prove  of  great  value  to  the  transportation  department.  Th^  record  tape  is 
located  within  the  ca=e  of  the  instrument  and  can  only  be  removed  by  the 
proper  authority.  The  construction  and  arrangement  of  the  apparatus  is 
clearly  explained  by  miny  line  drawings,  halftone  views  and  carefuly 
written  type  matter.  Sami«le  record  tapes  and  illustrations  of  the  proper 
method  of  attacbing  the  instrument  to  the  locomotive  or  car  are  included. 
This  instrument  will  do  all  that  the  Boyer  speed  recorder  will  and  gives 
many  other  valuable  iccords  in  addition. 


NOTES 


Kefined  Iron  &  Steel  Company. — This  company  announces  that  it  has  not 
been  compelled  to  close  down  its  mill  because  of  the  financial  stringency  as 
has  been  found  necessary  with  a  number  of  other  plants  in  the  Pittsburg 
district,  but  that  on  the  contrary  it  has  been  compelled  to  run  double  turn 
in  its  finishing  mills  for  several  weeks. 


American  Locomotive  Company. — Among  the  orders  recently  received  by 
this  company  are  three  consolidation  locomotives  for  the  Western  Railway 
of  Havana,  cylinders  20  x  24  in.;  two  Mogul  locomotives  for  the  North- 
western Pacific  Railway,  cylinders  18  x  24,  and  fiv..!  "n  wheel  locomotives 
for  L.  J.    .^n-.ith.   with   19   x   28  in.   cylinders. 
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MATTHIAS    NACE    FORNEY. 


Matthias  Nace  Forney  died  Tuesday,  January  14,  at  the  Hotel 
Buckingham,  New  York  City,  after  a  first  attack  of  paralysis. 
He  was  buried  at  Hanover,  Pa. 

Very  few  men  have  exerted  so  great  an  influence  on  the  up- 
building of  our  railroads,  and  none  more  than  Mr.  Forney.  A 
large  part  of  his  most  important  and  effective  work  was  done  a 
generation  ago  and  it  is  impossible  to  realize  fully  the  far-reach- 
ing importance  of  some  of  it  without  understanding  the  con- 
ditions as  they  then  existed.  In  the  "battle  of  the  gauges,"  in 
the  early  seventies,  Mr.  Forney,  at  that  time  editor  of  the  Rail- 
road Gazette,  fought  almost  alone,  at  the  beginning,  against  the 
general  adoption  of  the  narrow  gauge  and  was  finally  successful 
in  turning  the  tide.  He  was  very  active  in  the  Master  Car 
Builders'  and  Master  Mechanics'  Associations;  the  reorganization 
of  the  Master  Car  Builders' 
Association,  placing  it  on  a 
representative  basis,'  for 
which  he  was  largely  respon- 
sible, has  resulted  in  the 
standardizing  of  freight 
equipment  so  that  cars  may 
be  interchanged  over  the 
railroads  on  the  continent. 
He  was  active  in  advocating 
the  adoption  of  elevated  rail- 
ways in  New  York  City  and 
for  many  years  the  Forney 
type  locomotive  was  used  ex- 
clusively on  these  roads, 
prior  to  the  adoption  of  elec- 
tricity. He  was  largely  in- 
strumental in  gathering  to- 
gether and  arranging  the  in- 
formation in  the  first  editions 
of  the  Master  Car  Builders' 
Dictionary.  It  is  impossible 
to  estimate  the  influence  of 
his  clear  -  cut,  far  -  sighted, 
common  -  sense  views  ad- 
vanced in  connection  with  his 
journalistic  work,  when  tech- 
nical journalism  was  in  its 
infancy;  nor  can  the  far- 
reaching  results  of  such  a 
work  as  his  "Locomotive 
Catechism"  be  computed. 

His  character  can  best  be 
summed  up  in  a  paragraph 
taken  from  an  editorial  no- 
tice in  the  Railroad  Gazette, 
written  by  Mr.  S.  W.  Dun- 
ning, who  was  associated 
with  him  for  many  j'ears  on 
that  paper: 

"To  us  who  knew  Mr.  For- 
ney intimately,  the  character  of  the  man  overshadows  all  accom- 
plishments and  performances.  He  not  only  did  justly,  but  he 
was  willing  to  spend  and  be  spent  that  justice  might  be  done. 
He  loved  mercy,  and  he  labored  that  the  weak  and  helpless 
should  be  mercifully  dealt  with.  In  the  later  years  of  his  life 
he  gave  a  great  deal  of  work  and  was  at  considerable  expense  to 
secure  better  treatment  of  horses — creatures  with  which  person- 
ally he  had  little  more  to  do  than  with  elephants.     Believing  that 
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Mr.  Forney  was  born  in  Hanover,  York  Co.,  Pennsylvania,  ort 
March  28,  1835.  His  father,  after  whom  he  was  named,  died 
March  25,  1857,  leaving  his  mother  with  the  care  of  three  sons 
and  three  daughters. 

The  schools  in  Hanover  in  those  days  were  taught  by  teacher* 
of  more  or  less  itinerate  habit,  and  in  the  words  of  Mr.  Forney 
"knowledge  had  to  be  assimdated  from  much  indigestible  food."^ 
He  had  this  to  say  of  his  early  Hfe :  "Very  early  in  life  mech-' 
anism  and  science  interested  me  very  much.  It  gave  me  great 
pleasure  to  decorate  the  top  of  our  woodshed  with  miniature 
wind-mills,  to  construct  water-wheels  which  were  driven  by  the 
stream  from  a  spring  near  the  house,  and  to  make  toy  cannons 
out  of  anything  which  would  hold  a  charge  of  powder.  My 
great    ambition    was    to    build   a    small    steam    engine,    but    for 

r..  v'tthat  my  mechanical  resources 
were  not  adequate,  although 
I  made  a  number  of  attempts 
.  in  that  direction.  Tools  and 
machinery  were  my  delight 
■^<eii,  4ind  have  been  ever 
since.  I  then  always  had  a 
workshop  which  was  very 
poorly  equipped  with  carpen- 
ter's tools,  but  it  was  a 
source  of  endless  pleasure  to 
me.  My  first  ambition  was 
to  be  a  shipbuilder,  then 
steam-engines  took  hold  of 
my  imagination  and  finally 
locomotives  got  possession  of 
me  and  have  absorbed  much 
of  my  time  and  thoughts  ever 
since." 

At  fourteen  years  of  age  he 
was  sent  to  a  boys'  school  in 
Baltimore,  where  he  remained 
for  three  winters.  In  April, 
1852,  he  entered  the  shop  of 
Ross  Winans  as  an  appren- 
tice. Mr.  Winans  was  then 
engaged  in  buildhig  locomo- 
tives in  Baltimore,  chiefly  for 
the  Baltimore  &  Ohio  Rail- 
road. 1  hree  years  were  spent 
in  the  shop  and  one  in  the 
drawmg  room.  His  next  po- 
sition was  that  of  draftsman 
in  the  shops  of  the  Baltimore 
&  Ohio  Railroad,  where  he 
continued  for  about  three 
years.  As  the  prospect  of  ad- 
vancement did  not  seem  very 
good  he  entered  the  mercan- 
tile business  in  about  1858, 
where  he  remained  until  the 
outbreak  of  the  civil  war  in   1861. 

His  business  ventures  up  to  that  time  had  not  been  success- 
ful. Business  in  Baltimore  was  more  or  less  disturbed,  and  after 
trying  several  diflFerent  occupations  he  took  a  position  as  drafts- 
man in  the  machinery  department  of  the  Illinois  Central  Railroad 
in  Chicago.  It  was  while  in  this  position  that  he  designed  what 
afterwards  became  known  as  the  "Forney  engine,"  but  because 
of  delays  in  the  patent  office  the  patent  was  not  issued  until  1866. 


material  political  progress  is  to  be  hoped  for  from  minority  rep-      He  remained  with  the  Illinois  Central  for  about  three  years,  after 


resentation  he  published  at  his  own  expense  a  book  on  the  sub- 
ject, containing,  with  much  else,  the  substance  of  other  works 
then  out  of  print,  "n  many  similar  ways  he  demonstrated  his 
public  spirit,  his  humanity  and  his  unselfishness.  No  one  could 
more  truly  say:  'Write  me  as  on€  who  loves  his  fellow-men.'" 


which  he  took  a  position  for  a  short  time  as  draftsman  with  the 
Detroit  Bridge  &  Iron  Works.  In  the  spring  of  1865  he  received 
an  appointment  from  the  president  of  the  Illinois  Central  Rail- 
road Company  to  superintend  the  building  of  some  locomotives 
at  the  Hinckley  &  Williams  Works  in  boston.    This  work  occu- 
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Line  drawings  showing  the  general  layout  of  twenty-one  repre- 
sentative shops,  cither  rebuilt  or  newly  constructed  during  the 
past  ten  years,  complete  the  chapter.  The  remaining  ehapters 
take  up  the  different  individual  shops  in  the  plant,  giving  tirst  a 
general  discussbn  of  the  subject  with  an  investigation  nf  the 
advantages  .and  disadvantages  of  various  Mrrringenient>  ;ind  eon- 
struction,  which  in  each  case  is  followed  by  illustrations  of  the 
buildings  devoted  to  these  purposes  at  a  largv  niinilH-r  of  plants, 
.^uch  chapters  inclu<le  the  locomotive  shop,  in  which  is  given 
the  layout  of  tlu-  machine  tools  and  machine  tool  list  for  several 
shops;  the  bl.icksmith  shop:  freight  car  shop;  coach  and  paint 
-hop;  planing  mill;  f<>undr_\  :  jiower  j)lant ;  ston-house  and 
ri>un<lhouse,  including  Coal  and  ash-handling  iil.int-. 

TIic  book  i>  concluded  by  a  li>t  of  references  to  shop  descrip- 
tions which  li.ive  ai>)Kared  in  the  various  technic.il  journals  since 
i')(.K».     A  comi>relieMsivc  and  complete  index  is  included. 


CATALOGS 


I  he  v'ar  Wheel.  <ii\ing  the  Ke-ults  of  a  "Series  of  Investigations 
by  Mr.  ("ieo.^L.  Fowler^  M.  I{.  ISoinid  in  Ixiards;  5  x  o: 
i()i  page> ;  itlu^irated.  Publi-lui]  i.n  priv.iu  distribution  by 
the  Schoen  Steel  Wluel  Company.  riti-<lmrg.   I'.i. 

While  president  ><i  the  l're>svd  Steel  Car  (Tonip.ni>.  Mr.  Clias 
1.  Sclv>en  was  confr<_>nted  with  the  dillicult  iiri-Mem  of  obtaining 
wheels  which  wouW  nieet  the  re(|uiremenis  ,,\  io:).oo)-lb.  capacity 
car.s.  particularly  oii  niouni;iin  ro;td-.  with  si,.ep  .iir.dles  -.mtl  sharp 
curv<s.  Tlie  situation  was  so  .serii»ii>  that  for  .1  while  it  seemed 
as  if  it  was  going  to  be  impo»>ible  to  operati  e.ir>  of  this  ca- 
pacity e-vccjit  in  special  cases,  owing  to  the  (act  tliat  the  fail- 
ures of;  x'ast  iron  wheels:' "vvcre  $*»•  numerinis.  Mr.  Schoen  de- 
cided that  the  retpiiremenfs  demandeil  soniething  better  tii.in 
e\eii  .1  nmch  improved  ca>t  iron  wheel  and  thai  it  wouM  be  ab- 
solutely neces>ary  to  use.  .soiuc  kind  of  steel  wheels  under  high 
capacit\-   freight  ^i^,..^iisiic^  eo.ulus.   if  the   fidl 

bchelit  of  tliis  equipment  w. -is  to  he  obtained.  The  cost  of  the 
steel  tired  wheels  tnn<le  tluiu  j)rohibiti\e  for  this  service  and 
hence  attention  was  turned  to  the  developing  of  a  .<<did  forged 
an<l  rolled  steei  wheel.  The  lirst  of  these  whecIs^  were  designed 
in  1901^  and  in  lyoj  the  business  was  established  oti  a  coimner- 
eial  basis.  Since  that  time  the  enterprise  has  been  a  success 
and  at  present  this  comx>any  has  a  |)lant  in  operation  in  this 
1  "Untry  c.iiwble  of  i)roducing  »'5(i.ooti  wheels  per  year,  as  well  as 
.1  plant  in  England  with  a  cap:icitjr.c>f  100,000  wheels. 

.\cluaied    Uy    a    desire    to    kno\v    exactly    wh.it     were    the    re- 

•  luirenients  to  be  met  by  car  wheels  in  the  most  dithcult  service, 
this  C'mpany  retained  .Mr-  George  L.  I'owler.  consulting  me- 
'hauical  engineer,  New  Ypfk*  tp  make  a  complete  investigation 
"f  the  stresses  occurring  iii  ear  wheels,  particularly  at  the  tiange. 
as  Well  as  the  (luatuity  of  metal  and  worknianshij)  necessarv  to 
give  a  satisiVictory  wheel,  both  in  regard  to  sinngiii  and  wtar 
nig  qualities.  This  work  has' been  carried  oiu  very  carefully  and 
results^  have  beet!  obtained  which  will  be  of  great  benetit  to  the 
r;tilways.     'i'liese  _.aT!e  how    gi\en    puliHcity    throuL;ii    the   medimn 

•  >{  this  book.  .-■      ' 

.Most  of  the  tests  made  arc  comparative  lietween  solid  t'ori^.-d 
ami  r.oHe<l  stec!  wlreels,  steel  tired  and  '.Cast  iron  wlu,  l>.  .Ml 
of  thetests  Were  made  upon  wheels  bought  in  the  opt  n  market. 
clHfseii  atv  random  and  tested  under  identical  conditions.  These 
investigations  covere«Ta  J>kriod  <»f  fivcij  two  year*  and  tests  and 
Mtidi.  -  weircrnJielc  on  tlie  latcrui  thrtist  -of  wheels  ag.iinsi  the 
rail,  the  comparative  physical  an«r  chemical  jtroperlies  of  the 
mat«rial.  the  heat  treatment  and  penetration  oi  j>hysical  work 
in  rolling  the  metal  and  co-eltieient  of  friction  between  the  wheel 
at>d  rail,  b«.»ti)  sliding:  and-  slipping.  I  he  rejiort  of  each  test  is 
very  complete,;  the  jncthods  ijsetl  and  .fesuks  obtained  being 
clearly  espi.'iined.  t.ables  being  fiut  iiUo  graphical  form  wherever 
possible.  Ihc  iUustratioiis  are  reproduced  on  heavv  plate  paper 
and  pasted  oh  blank  pages  r>f  the  book,  an«l  give  results  as  yood 
or  better  than  actual  photograjihs.  The  results  are  jiresinted  im- 
partially and  the  value  of  the  data  given  cannot  be  e.\aggerale<l. 

I  he  book  itself  is  an  excellent  example  of  the  Ixnikmaker's  art, 
being  jirinted  on  heavy  velhnn  j>aper  with  illuminated  ch.apter 
headings.     It  is  bound  in  b"ards   with   eniIioss(.d  gold  title  letters. 


IN   WklTINC,    lOK    Tlll-.SK    I'l.K.VSK    M1:NTI(iN 
THIS   J(tt   KNAl, 


TiiiKMir  Wii.ilV'..  I  lif  (ioklsc'liiiii<lt  riimnit  Co.,  '.»<»  West  j-trnt.  \ew 
N'lirk,  is  issuinp  .-i  reprint,  from  the  jonrnal  nf  the  I'.  S.  Arlillcry.  of  an 
.irtide  nti  tlic  iM.s-itiilitii  s  of  fitiick  ni'.nirs  on  lu-avy  onltiancc  liv  tlicrtiiit 
wililinv;  I'tocessc.s.  .\  mimliir  of  excellent  illustrations,  showing;  tlu-  i>ossi- 
I)iliti«s  of  this  conii"iiiii<l  for  iisj-  on  or<inani-e  ,'inil  stcain-lnii  work  are 
incIu<U(I. 


<;kk  si>i.\  (  ST.— Tlip  L'tilitv  rotni>aiiy,  f.ljfi  Wi-st  -Htli  street.  New  'k'ork 
City,  lias  lurnislKd  samples  of  a  'laste  i-onipouiiil  nianufacturc-tl  liy  it  and 
known  as  ""Clfe-solveiit."  W  ill  quickly  dis.-^olve  and  remove  from  the  hands 
all  manner  fif  machine  preasc,  grime,  paint,  printers'  ink,  etc.  Is  said  not 
to  injuri-  ilie  most  sensitive  skin  and  to  be  iiractically  as  cheap  as  soap.  It 
is   itnder?tni<»*l,  that    Irt  e   -.Tiiiples  will   Ik*   mailed  on   reipust. 


(iHi.vDiNi;  Wiir.ELs  A\[>  MAeiii.NKKV.— The  Norton  fo..  Worcester;  Mass., 
is  is<;nint;  .n  sn".all  c.it.ilog  which  incliulis  a  t.ihlc  slmwijif;  the  irrade  of  (grind- 
ing wheel?  re.|uired  for  diflerent  kinds  of  work.  'I'lu-sc  are  nianuf.'utiired 
of  ahitidnm  in  twtntv-six  diMert-nt  ura.l'-?.  each  oi  which  is  adapted  to  spe- 
ci.il  purposes.  Illnstratioiis  and  brief  descriptions  of  a  few  iiritvlmi;  tna- 
eiiines  and  a  price  list  of  wheels  arc  included. 


^I.^illI^r  TfMiis.—  Cat.'ilojB;  \o.  4.'V  from  the  Xewfon  M.-jchine  Tftbl  Work^l 
I'liiladelphia,  Pa.,  illnstratts  and  brierty  describes  their  general  line  of 
uK-.chi:ic  too's.  It  contains  ov?r  300  pages,  is  6  by  ft  in.  in  -i/f  and  is 
neatly  and  substantiully  Ixmnd  in  cloth.  The  m.ichines  dc,>crii>ed  co\«-r  the 
follow  inn  Iir.s:  miliinv;  m.ichincs.  borinc;  machines,  cold  sa-.'-  cuttinp  off 
machi'ies.  drillipR  ni.-icliines,  .^hapinii  machines,  crank  jilaners.  >f<  ar  cuffing 
machine*,  nut  machines,  nstary  planinp:  machines,  also  a  numlx  r  •■{  ntis- 
<-«-'i.iiu-otis  roaciunes. 


I'li-i  .\STi  Tiorr.KR  LAe.r.iNG. —  The  Philip  Carey  Co..  Ciiuinnaft.  < ».,  is 
i~sinng  an  attractive  eat-alog  entitleil  '"Carey's  Covt-rinKs."'  This  illustrates 
mai-y  fliflererrt  fypi-s  of  coverings  for  steam  and  air  pipe.s,  magnesia  boiler 
laccies.  magnesia  ct-nient.'  mineral  w<'ol.  hair  fell,  asbestos  products,  etc. 
-Many  excellent  photographs  of  installations  are  also  included,.  The  cover- 
ing fo"-  ^ten^l  pipes  ami  boilers  are  .ibsolntely  tir«proof  and  the  most 
thorough  non-conductors  of  heat.  These  laggings  are  light  in  weight  and 
are  furnished  in  Sizes  and  shape*  to  ."nit  any,  requirements. 


Electrical  .ArPARAifs.: — The  General  Kleclric  Company  is  issuing  a 
number  of  ner\-  rniUetins  describing  the  Litest  imi>roveinenfs  in  several  of 
its  diiiferent  products.  One  of  these  is  on  the  subject  of  j>orfable  instru- 
ments, which  are  clatmeil  to  t>e  permanently  accurate  and  cajiable  of  giving 
.iccurate  indications  in  th<-  vicinity  of  external  magnetic  fields.  .Another 
liiilletin,  rovers  single  phase  motors  of  moderate  capacitiis.  It  illustrates 
Tarioijs  size?,  de.«crilH-.<  the  <K"tails  of  con.>itrncfion  and  operation,  shows 
form>>  of  stirtina  boMs  rind  giv<s  a  large  amount  of  general  inform.ntion 
useful  and  important  to  pov  «  r  users.  These  motors  are  w<ll  adajited  to  the 
•  •peration  of  all  ktn<N  ,it  niachi:us  ami  may  lie  diriet  eonnected  to  loads 
re<i-.liring  a  niixler.'ite  starling:  t>rrqiie.  (Hh-.r  bulletins  are  being  issued  on  the 
subject  of  meter  testing,  direct  curniit  in-tninu  iits,  and  concentric  and 
inverted  difTusers. 

Speed  Ini»icatir.~  Harry  X'is^eringy  .Chicago,  is  issuing  an  attr.-jctive 
catalog  illitsfralini.'  the  llans-haller  sjieed,  time  anil  dist.-nice  indicator  and 
leconUr.  Tlii-  apparatus  is  adapted  for  use  on  locomotives  or  cars  and  in 
.id^lition  to  inilic.'iting  tlu-  spi-ed  of  the  train  by  means  ,,f  a  li.-ind  on  the 
dial,  it  als(>  ailtoiiiatically  lecitrls  on  ,a  rtcud  tape  the  .s|K-ed  at  all  times, 
thf  time  between  stoiis,  liineoCstoiij!,  diisinnte  of  s|,,|,v  from  terminal,  time 
and  r.'ite  of  acee'i-nitiiig  or  ret^irdiiig,  distniice  betwein  stations  or  stops, 
total  distance  and  ti'iu-  if  nm.  This  rtcord,  as  can  e,isily  be  sieti,  would 
prove  of  great  vnliu-  to  the  tr.inspirtation  dipartnunt.  Tli^  record  tape  is 
located  within  the  e.nse  of  the  iiisTrument  and  can  only  be  r«inov«-<l:  by  the 
[11,  per  ai-.thi-rity.  the  eonrirritction  "and  .•trr.-ingeitu nt  of  the  app.'iratus  is 
ele.'irly  explained  by  m-in\  line  itrriMings,  halftone  views  and  carefiily 
writte;i-  type  manor.  Sauiple  record  fajn-s  and  illiistratiini*  of  the  pioper 
niethfel  of  atf.-H"'.M»iir  fliv  instritttHiU  tV  tin-  locvnjotive  orCir  ar*-  ineluded. 
This  iij-truViient  uill  do  ;ill  that -ths-  l?<iyi-r  s|M-eil  recorjef  will  and  .:give»-. 
iiirmv   oilu  r   \  ahi.-ibje  "leeords  in   addition:  ■■-'  •"'-     -v. 


NOTES 


Hi  1  INI  p  Ii;oN  \  StfrK^-f^^'i^fANV. .r-Thi«  conH>any  ann-oun'cis  tli.it  it  has  not 
been  com|H'lli-d  to  ckiw  doWJl  its  riill  bi-cause  of  the  financial  -trnigincy  as 
iias  been  found  n»cess.-iry  with  a  ntiniber  of  other  plants  in  the  Pittsburg 
di~lrict.  but  th;it  on  the  contrary  it  has  been  compelled  to  run  double  turn 
in   its   iniishing  mill*   for   several  week<. 


.•\MERIC.^N  I.oro\toTl\£  C<'\iP.v.vv.  .\mong  tlu-  orders  recently  riceived  by 
tilis  company  are  tlirte  consolidation  locomotives  for  the  Western  Railway 
of  Havana,  cylinders  20  x  24  in.:  two  .Mogul  locomotives  for  the  North- 
wr-stern  Pacific  Kailway,  cylinders  IS  x  24,  and  fiv  -n  wheel  locomotives 
for    I..    I     sn.„i|_    ,^i,},    jf)   X   2S  in.   cylinders. 
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MATTHIAS    NACK    FORNEY: 


Matthias  Xace  Forney  died  Tuesday,  January  14.  at  the  llotct, 
Buckingham,   New   York   City,  after  a  first  atta<?k  of  paralysis, 
lie  was  buried  at  Hanover,  Pa. ..  \-^^;:  ■  ■  .■■:-'':':'/^' ."'-y  ^■.■■■^/ 

Very  few  men  have  exerted  so  great  an  influence  r-il  the  np- 
■building  of  our  railroads,  and  none  more  than  Mr.  Forney.  A 
large  part  of  his  most  important  and  effective  work  was  done  a 
generation  ago  and  it  is  impossible  to  realize  fully  the  far-reach- 
ing importance  of  some  of  it  without  understanding  the  con- 
ditions as  they  then  existed.  In  the  "battle  of  the  gauges."  in 
the  early  seventies,  Mr.  Forney,  at  that  time  editor  of  the  Rail- 
road Gazette,  fought  almost  alone,  at  the  beginning,  against  the 
general  adoption  of  the  narrow  gauge  and  was  linally  sucGessful 
in  turning  the  tide.  He  was  very  active  in  the  Mastir  Car 
Builders'  and  Master  Mechanics'  Associations ;  the  reorganization 
of  the  Master  Car  Builders' 
Association,  placing  it  on  a 
representative  basis,  for 
which  he  was  largely  respon- 
sible, has  resulted  in  the 
standardizing  of  freight 
equipment  so  that  cars  may 
be  interchanged  over  the 
railroads  on  the  continent. 
He  was  active  in  advocating 
the  adoption  of  elevated  rail- 
.'ways  in  New  York  City  and 
for  m.iny  years  the  Forney 
type  locomotive  was  used  ex- 
clusively on  these  mails, 
prior  to  the  adoption  of  elec- 
trfcity.  He  was  largely  in- 
strumental in  gatiiering  to- 
gctiier  and  arranging  tlie  in- 
formation in  the  first  editions 
of  the  Master  Car  Builders' 
Dictionary.  It  is  impossible 
to  estimate  the  inlkience  of 
his  clear  -  cut,  far  -  sighted, 
common  -  sense  views  ad- 
vanced in  connection  with  hi< 
journalistic  work,  when  tech- 
nical journalism  was  in  its 
infancy;  nor  can  the  far- 
reaching  results  of  such  a 
work  as  his  "Locomotive 
Catechism"  be  computed. 

His  character  can  best  be 
summed  up  in  a  paragraph 
taken  from  an  editorial  no- 
tice in  the  Railroad  Gazette, 
written  by  Mr.  S.  W.  Duti- 
ning,  who  was  associated 
with  him  for  many  years  on 
that  paper: 

"To  us  who  kneiv  Mr.  For- 


J6  A/'^c^ 


ney  intimately,  the  character  of  the  man  overshadow-s  all  accom- 
plishments  and  performances.  He  not  only  did  justK-  ^""^  ^^ 
was  willing  to  spend  and  be  spent  that  justice  might  be  dune. 
He  loved  mercy,  and  he  labored  that  the  weak  and  helpless 
sliould  be  mercifully  dealt  with.  In  the  later  years  of  his  life 
he  gave  a  great  deal  of  work  and  was  at  considenible  expense  to 
Secure  better  treatment  of  horses — creatures  with  which  person- 
ally he  had  little  more  to  do  than  with  elephants.  Believing  that 
material  political  progress  is  to  be  hoped  for  from  minority  rep- 
resentation he  published  at  his  own  expense  a  book  on  the  sub- 
ject, containing,  with  much  else,  the  substance  of  other  works  Detroit  Bridge  &  Iron  Works.  In  the  spring  of  18G5  he  received 
then  out  of  print,  'n  many  similar  ways  he  demonstrated  his  an  appointment  from  the  president  of  the  Illinois  Central  Rail- 
public  spirit,  his  humanity  and  his  unselfishness.  No  one  could  road  Company  to  superintend  the  building  of  some  locomotives 
more  trulv  sav:  'Write  me  as  cue  zeho  loves  his  feUozi'-meii.' "      at  the  Hinckley  &  Williams  Works  in  boston.     This  work  occu- 


'  ■  Mr,  torntiy  was  born  in  Hanover,  York  Co.,  Penn*yh>ania,  oil 
-March  sS^  1835.  iiis:  father,  after  whom  be  iira<»  .naihedv  dice 
March  25.  1857^,  leaving  hi.s  mother  wirit  the  cart  of  three  sons 
and  three  daughters.  ,     ^ 

The  schools  in  llanover  in  those  da\;S"wr€retaiight  by  leacherj? 
of  more  or  less  itinerate  habit,  and  in  tlic  words  of  Mr.  Forney 
"knowledge  had  to  he  assimdatcd  fn>m  mueli  indigestible  food," 
He  had  this  to  say  of  his  early  life:  "Very  early  in  life  mech- 
;uiism  and  science  interested  me  very  much.  It  gave  mc  great 
pleastirc  to  deeor^tc  the  top  of  our  woodshed  with  miniature 
wind-mills,  to  construct  water-wheels  which  were  driven  by  the 
stream  from  a  spring  near  the  house^  and  to  make  toy  cannons 
out  of  anything  which  woukl  hold  fi  charge  ofjitoivdrr.  My 
great    ambit inn\vas    to    hnild    a    small    steam    engine,    but    for 

that 'my  mechanical  resources 

were  not  adequate,  although 

I  made  a  number  of  attempts 

in  that  direction.     Tools  and 

machinery    were    my    delight 

-theft,    at! d    liave    been    ever 

since      I   then   ahv.iys   had  a 

workshop     which     was    very 

poorly  eqnippe<l  with  rarpen- 

tei^'s    tools,     but     it     was     a 

source  of  endless  pleasure  to 

me.     My   first  ambition    was 

to    -be     a     sh  ipl  ni  if  I  d<T,     then 

.steam-engines    t<iok    hold    of 

Jtiy  'imagination    ;md    iinally 

locomotives  got  p«'j«ses«ion  of 

the  .nnd  have  absorbed  much 

of  my  tiin<   ;.nd  thoughts  ever 

'  •' siiiBee.'*  '!^-S:'' 

At  fourteen  y^ars,of  age  he 
was  .scut  to  a  boys'  school  in 
Baltimore,  where  he  remained 
-for  three  winte'rs.  in  April, 
1852,  -he  entered  the  shop  of 
Ross  VYinans  as;  aq  appren- 
tice. Mr.  Winans  was  then 
engaged  in  building  locomo- 
tires:iiT  Baltimore,  chiefly  for 
the  Baltimore  &  Ohio  Rail- 
road. 1  hree  years  vtere  spent 
in  the  shop  and  one  in  the 
drawtng  room.  .  Hjs  next  po- 
sition was  that  of  draftsman 
in  the  shr^ps  81  the'  liahimore 
,&  Ohio  liailroad.  wjicrc  he 
:-v;Couti?iucd  for  vdxiut  three 
.^-5i«ej^  -  As  tbe  prospiect  of  ad- 
vai>ccmcnt  did  not  seem  very 
good  he  entered  the  mercan- 
tile business  m  about  1858. 
."  : •'  where  he  remained  imtll  the 

emtbrcak  of  the  civil  war  in  :l86|. 

His  business  ventures  up  to  that  time  had  not  been  success- 
ful. Business  in  Baltimore  was  more  or  less  disturbcil,  and  after 
tryii\g  several  different  o<"eupations  he  took  a  position  as  drafts- 
man in  tlic  machinery-  department  of  the  Illinois  Central  Railroad 
in  Chicago.  It  was  while  in  this  position  that  he  des^igned  what 
afterwards  became  known  as  the  "Forney  engine,"  but  because 
of  delays  in  the  patent  oftiee  the  patent  was  not  issued  until  1866. 
He  remained  with  the  Illinois  Central  for  about  three  years,  after 
wliich  he  took  a  position  for  a  short  time  as  draftsman  with  the 
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pied  about  six  months,  after  which  he  entered  the  employ  of 
Hinckley  &  Williams,  partly  as  a  draftsman  and  partly  as  a  trav- 
eling agent.  He  remained  with  them  about  three  years.  During 
the  last  year  of  that  time  his  office  and  headquarters  were  in 
New  York  and  when  his  engagement  with  the  company  was 
ended  he  spent  a  year  or  more  in  futile  attempts  to  make  a  liv- 
ing by  office  and  other  work. 

In  the  fall  of  1870  he  became  associate  editor  of  the  Railroad 
Gazette,  which  was  then  published  in  Chicago.  In  1871,  the  year 
of  the  great  fire,  the  publication  office  was  removed  to  New  York 
and  shortly  afterward  Mr.  Forney  and  S.  W.  Dunning,  who 
was  then  editor-in-chief,  bought  the  paper,  each  owning  half. 
Mr.  Forney  looked  after  the  engineering  and  mechanical  mat- 
ters and  Mr.  Dunning  had  charge  of  the  transportation  and 
traffic  department  and  general  railroad  news. 

In  1870  Robert  Fairlie  presented  a  paper  before  the  British 
Association  advocating  the  adoption  of  the  narrow  gauge  for 
railroads,  in  place  of  the  wider  gauges  then  in  use.  It  was  con- 
tended that  the  use  of  the  three-foot  gauge  would  reduce  the  ex- 
pense of  building  and  equipping  a  road  in  a  ratio  of  about  3 
ft.  to  4  ft.  gl/z  in.  Difficulty  was  being  met,  especially  in  the 
western  portions  of  this  country,  in  building  and  op.^rating  new 
roads  and  this  promise  of  reduced  costs  immediately  attracted 
widespread  attention.  Mr.  Forney,  single-handed  and  alone  at 
the  beginning,  opposed  the  adoption  of  the  narrow  gauge,  al- 
though practically  all  of  the  technical  papers,  including  such 
authorities  as  The  Engineer  of  London  and  London  Engineering, 
were  advocating  it.  The  systematic  campaign  which  he  waged 
and  the  forcible  way  in  which  he  presented  the  facts  at  his  com- 
mand and  combated  his  opponents,  often  exposing  the  fallacy  of 
their  arguments  by  ridicule,  undoubtedly  kept  the  craze  from 
reaching  serious  proportions.  Mr.  Forney  was  also  very  active 
in  advocating  the  adoption  of  standard  bolts  and  nuts. 

His  account  of  how  he  came  to  write  the  "Locomotive  Cate- 
chism" is  as  follows :  "In  1873  we  obtained  a  copy  of  George 
Kosak's  excellent  little  book  on  the  locomotive,  written  in  Ger- 
man. Mr.  Dunning,  who  reads  that  language,  agreed  to  trans- 
late the  book  and  proposed  that  I  should  revise  and  adapt  it  to 
American  practice,  and  that  the  translation  should  then  be  pub- 
lished serially  in  the  Railroad  Gazette  and  in  book  form  there- 
after. The  translation  was  made  and  submitted  to  me  for  re- 
vision and  adaptation,  according  to  the  original  intention.  Be- 
fore that  I  had  planned  and  had  commenced  writing  an  elemen- 
tary treatise  on  the  locomotive.  In  revising  the  first  chapter  of 
ihe  translation  of  Mr.  Kosak's  book,  it  was  found  that  it  occu- 
pied only,  to  a  very  limited  extent,  the  ground  which  in  my  in- 
complete plan  I  hoped  to  cover.  Therefore  the  original  intention 
of  'adapting'  Mr.  Kosak's  work  was  abandoned,  and  the  whole 
book  was  rewritten  and  published  in  book  form  thereafter.  In 
writing  it,  the  aim  was  to  explain  the  principles,  construction 
and  operation  of  locomotives  in  the  simplest  and  clearest  lan- 
guage possible,  so  as  to  be  easily  comprehended  by  engineers, 
mechanics,  firemen  and  apprentices  who  have  had  few  educa- 
tional advantages.  The  only  mathematics  employed,  excepting 
simple  arithmetic,  was  one  algebraic  formula,  and  that  might 
have  been  omitted.  The  book  seemed  to  supply  a  need,  and  at 
once  had  a  large  sale,  which  has  continued  ever  since.  It  was 
rewritten  and  enlarged  in  1889,  and  the  demand  for  the  revised 
edition  still  continues." 

In  the  early  seventies,  before  any  system  of  transit  more  rapid 
than  horse  cars  existed  in  New  York,  the  traffic  was  seriously 
obstructed  by  each  severe  snow  storm  during  the  winter.  A 
great  many  projects  were  proposed  for  alleviating  this  condition 
and  in  1874  the  American  Society  of  Civil  Engineers,  of  which 
Mr.  Forney  was  a  member,  appointed  a  committee  to  investi- 
gate conditions  and  recommend  plans  for  the  best  means  of  rapid 
transit  for  passenger  service  and  the  best  and  cheapest  methods 
of  delivering,  storing  and  distributing  goods  and  freight  in  and 
about  the  city  of  N«w  York.  Mr.  Forney  and  Mr.  Octave  Cha- 
nute,  then  chief  engineer  of  the  Erie  Railroad,  had  most  of  the 
work  in  preparing  the  report,  which  without  do\ibt  had  much  in- 
fluence in  bringing  about  the  enactment  of  a  rapid  transit  act 


under  which  the  existing  elevated  roads  were  built.  The  problem 
of  motive  power  for  the  elevated  roads  was  successfully  solved 
by  the  use  of  the  Forney  type  locomotive  and  these  were  used 
exclusively  on  New  York  and  Chicago  elevated  roads  until  su- 
perseded by  electric  power. 

In  1872  Mr,  Forney  became  an  associate  member  of  the  Amer- 
ican Railway  Master  Mechanics'  Association  and  in  1873  of  the 
Master  Car  Builders'  Association.  At  that  time  no  direct  rela- 
tionship existed  between  the  railroads  and  the  Master  Car  Build- 
ers' Association  and  it  soon  became  evident  to  Mr.  Forney  that 
the  field  of  usefulness  of  the  Association  could  be  greatly  ex- 
tended by  giving  the  railroad  companies  a  representation  in  its 
deliberations.  After  much  discussion  and  many  reports  the  As- 
sociation was  reorganized  and  placed  on  its  present  basis.  The 
effect  of  this  change  soon  became  apparent  and  the  influence  of 
the  Association  has  steadily  increased  since  that  time.  After  the 
reorganization  Mr.  Forney  was  appointed  secretary  of  the  Asso- 
ciation, which  position  he  held  until  1899,  when  because  of  the 
pressure  of  other  duties  he  asked  to  be  relieved. 

The  following  extracts  are  taken  from  a  report  of  a  commit- 
tee (1889),  consisting  of  Messrs.  E.  B.  Wall,  Godfrey  W.  Rhodes 
and  J.  S.  Lentz,  "appointed  to  express  the  appreciation  of  the 
Association  for  the  services  and  character  of  M.  N.  Forney,  ex- 
secretary"  : 

"The  Master  Car  Builders'  Association  is  under  greater  obli- 
gations to  Mr.  M.  N.  Forney  than  to  any  other  one  man  for  its 
elevation  to  the  position  of  confidence  and  usefulness  it  now 
holds  in  the  railway  world." 

"Mr.  Forney,  as  an  associate  member  contributed  n-uch  useful 
information  to  the  Association,  but  the  great  work  with  which 
he  was  most  prominently  identified  was  the  reorganization  of 
the  Association  in  1882.  By  this  reorganization  the  railways  be- 
came directly  and  officially  represented  in  the  work  of  the  Asso- 
ciation, and  its  sphere  of  usefulness  was  greatly  enlarged." 

"It  was  most  fortunate  to  the  railway  companies  that  there  was 
at  that  time  a  man  possessing  their  confidence,  by  reason  of  his 
technical  attainments  and  solidity  of  character,  who  could  dis- 
interestedly set  about  this  work." 

"After  the  reorganization  was  effected,  the  Association  was 
fortunate  in  retaining  the  services  of  Mr.  Forney  as  secretary. 
His  work  since  then  has  been  characterized  by  patient  enthusi- 
asm, painstaking  care  in  the  discharge  of  his  duties,  and  an  in- 
sistence for  technical  correctness  which  has  contributed  very 
greatly  to  the  value  of  the  recommendations  of  the  Associa- 
tion." 

In  1871  a  committee  of  the  Master  Car  Builders'  Association 
was  appointed  to  prepare  a  "dictionary  of  terms  used  in  car 
building."  This  committee  was  too  large  and  it  finally  narrowed 
down  to  three  members,  Mr.  Forney  doing  the  writing  and  Lean- 
der  Garey  and  Calvin  Smith  acting  as  consulting  members  of 
the  committee.  After  several  years  of  hard  work  the  "diction- 
ary" was  completed  and  in  1879  it  was  published  by  the  Railroad 
Gazette. 

Messrs.  Forney  and  Dunning  continued  to  publish  the  Rail- 
road Gazette  until  the  end  of  1883  when  Mr.  Forney  sold  his  in- 
terest to  W.  H.  Boardman,  who  had  been  business  manager  of 
the  paper  for  several  years.  For  three  years  following  this  he 
was  not  engaged  in  any  regular  business,  but  this  soon  became 
wearisome  and  in  the  latter  part  of  1886  he  bought  the  American 
Railroad  Journal  and  Van  Nostrand's  Engineering  Magazine, 
and  on  the  first  of  January,  1887,  consolidated  these  two  publica- 
tions under  the  name  of  The  Railroad  and  Engineering  Journal. 
This  he  published  and  edited  until  the  end  of  1895,  changing  the 
name,  however,  in  1893  to  the  American  Engineer  and  Railroad 
Journal.  On  January  i,  1896,  he  sold  his  interest  in  it  to  R.  M. 
Van  Arsdale,  the  proprietor  of  the  National  Car  and  Locomotive 
Builder,  who  then  consolidated  the  two  publications.  Part  of  the 
agreement  in  making  the  sale  was  that  Mr.  Forney  should  edit 
the  new  paper  for  one  year;  in  this  he  was  assisted  by  W.  H. 
Marshall. 

Since  that  time  he  has  not  been  engaged  in  any  regular  busi- 
ness, but  has  been  occupied  in  a  number  of  different  ways  and  in 
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a  variety  of  matters.  Among  other  things  he  has  given  a  great 
deal  of  attention  to  reforming  the  practice  of  high-checking 
horses.  He  has  also  worked  on  the  design  of  a  balanced  loco- 
motive, his  intention  being  to  do  away  with  the  crank  axle. 

He  remained  a  bachelor  until  72  years  of  age  and  on  June  25 
of  last  year  was  married  to  Mrs.  Annie  Virginia  Spear  of  Bal- 
timore, a  friend  of  his  youth. 

Invention  always  had  a  great  fascination  for  Mr.  Forney,  and 
in  all  he  was  allowed  over  30  patents,  most  of  them  in  connec- 
tion with  improvements  to  locomotives  and  cars.  While  the 
mechanical  development  of  these  various  devices  proved  intensely 
interesting,  the  effort  required  to  introduce  them  was  always 
more  or  less  obnoxious  to  him  and  he  did  not  receive  any  finan- 
cial returns  except  from  two — the  improved  tank  or  Forney  type 
locomotive  and  a  car  seat. 


He  gave  much  time  to  the  improvement  of  social  and  political 
affairs  and  was  a  member  of  the  American  Free  Trade  League 
and  American  Peace  Society  of  Boston,  the  Citizen's  Union  and 
Anti-Imperialist  League  of  New  York.  He  was  also  a  member 
of  the  Union  League,  the  Century,  the  Engineers'  and  the  New 
York  Railroad  Clubs.  In  1898  he  was  elected  an  honorary  mem- 
ber of  the  American  Railway  Master  Mechanics'  Association 
and  in  1890  was  elected  a  life  member  of  the  Master  Car  Build- 
ers' Association.  He  was  one  of  the  organizers  of  the  American 
Society  of  Mechanical  Engineers ;  also  of  the  New  York  Railroad 
Club. 

In  addition  to  the  Master  Car  Builders'  "Dictionary"  and  his 
"Locomotive  Catechism"  he  wrote  two  or  three  books  on  polit- 
ical subjects,  which,  however,  as  far  as  he  could  see,  did  not  ac- 
complish any  apparent  results.  -, 
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Introductory. 

The  Canadian  Pacific  Railway  has  at  Angus,  Montreal,  one  of 
the  largest  and  best  operated  wooden  car  building  plants,  under 
railroad  management,  on  this  continent.  Some  idea  of  its  im- 
portance may  be  gained  from  the  fact  that  all  of  the  new  freight 
and  passenger  cars  for  the  system  are  built  at  these  shops. 
During  the  year  ending  June  30,  1907,  the  freight  car  department 
built  the  following  equipment: 

4,644  Kox  cars,  30  ton. 

15  Refrigerator  cars,  38  ft. 
200  Stock  cars,  30  ton,  36  ft. 
361  Flat  cars,  40  ton,  41  ft. 
782  Flat  cars,  30  ton,  36  ft. 

254  Hart  ballast  cars,  40  ton.  34  ft. 
4  Derrick  cars,  eight  wheel. 
9  Flangers. 
9  Snow  plows. 
38  Refrigerator  cars  for  passenger  service. 

During  the  same  time  the  passenger  car  department  built  248 

cars  as  follows: 

32  Sleeping  cars. 

I'j  Dining  cars. 

7V  First  class  coaches. 

21  Suburban  coaches. 

24  Colonist  cars. 

3  Observation  cars. 
1 1   Smoking  and  baggage  cars. 
19  Baggage  cars. 

8    liaggage  and  express  cars. 

16  Mail  and  express  cars. 

1  Official  car. 

2  Baggage  commissariat  cars. 

25  Box  baggage  cars  (box  cars  with  passenger  and  baggage 

car   equipment). 

The  freight  car  repair  yard  at  Montreal  is  not  included  in  the 
Angus  shop  plant,  but  is  located  at  Hochelaga,  a  mile  or  two 
distant.    Up  to  the  first  of  last  July  most  of  the  passenger  car 

*  The  Canadian  Pacific  Railway  is  a  wonderful  property.  It  owns  a  line 
extending  from  the  Atlantic  to  the  Pacific  oceans  with  thousands  of  miles 
of  branch  lines.  The  last  annual  report  gives  the  grand  total  mileage  as 
10,230  miles,  including  823  miles  under  construction.  It  owns  a  line  of 
steamers  from  Quebec  to  Liverpool  and  another  from  Vancouver  to  Yoko- 
hama; also  lake  and  coast  steamships.  It  owns  the  Dominion  Express  Com- 
pany which  operates  the  express  business  over  its  lines;  also  the  telegraph 
lines  which  serve  its  territory,  and  its  own  parlor  and  sleeping  cars.  It  owns 
a  controlljnft  interest  in  two  United  States  lines — the  Duluth,  South  Sh»re 
&  Atlantic  (600  miles)  and  the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
(2.282  miles)      It  owns  14,800,000  acres  of  unoccupied  land. 

Ir.  a  letter  read  before  the  Canadian  parliament  last  spring  Sir  Thomas 
Shaughnessy,  president  of  the  company,  showed  that  during  the  previous  5 
years  $28,000,000  had  been  spent  on  equipment,  $44,000,000  on  improvements 
to  the  existing  lines,  shops  and  roundhouses,  and  $36,000,000  for  new  lines 


repairs  were  made  at  the  old  shops  at  Hochelaga,  only  a  com- 
paratively few  of  the  heavier  repairs  being  done  at  the  Angus 
shops.  During  the  year  ending  June  30,  1907,  41  extra  heavy  re- 
pairs were  made  at  Angus  and  16  sleeping  and  8  official  cars  were 
given  general  repairs.  The  capacity  of  the  passenger  car  shops 
at  Angus  is  being  practically  doubled  by  the  addition  of  new 
buildings  and  equipment,  and  it  is  the  intention  to  repair,  as  well 
as  build,  all  of  the  passenger  cars  there  from  this  lime  on.  In 
addition  to  the  new  cars  which  are  built,  manufactured  material 
for  repairs  is  supplied  to  the  entire  system.  The  company  finds 
it  greatly  to  its  advantage  to  manufacture  and  build  its  equip- 
ment both  because  of  the  large  amount  of  this  work,  due  to  the 
size  of  the  system  and  the  rapidity  with  which  it  is  growing,  and 
because  of  the  heavy  duty  on  imported  material. 

The  arrangement,  construction  and  equipment  of  the  locomo- 
tive and  car  shops  were  described  at  length  m  this  journal  in  1905 
and  the  purpose  of  the  present  article  will  be  to  consider  the  or- 
ganization and  operation  of  that  portion  of  the  car  department 
devoted  to  freight  cars,  as  due  to  the  present  extension  of  the 
passenger  car  department  the  conditions  for  making  a  similar 
study  are  not  as  favorable  as  they  will  be  at  a  later  period.  To 
present  this  study  in  a  comprehensive  manner,  and  such  as  will 
appeal  to  the  reader,  the  building  of  a  standard  box  car  will  be 
described,  starting  with  the  ordering  of  the  raw  material  and 
finishing  with  the  car  as  it  is  turned  over  to  the  operating  de- 
partment. The  idea  will  be  not  so  much  to  consider  each  pro- 
cess in  detail  as  to  trace  the  material  from  start  to  finish,  direct- 
ing special  attention  to  those  features  of  manufacture  or  organ- 
ization which  possess  special  merit. 

During  part  of  August  and  September,  28  of  these  30-ton, 
standard  box  cars  were  built  for  each  day  of  ten  hours.  This  is 
at  the  rate  of  one  every  22  minutes,  or  less,  of  working  time. 
The  car  bodies  were  erected  at  the  rate  of  one  car  for  every  8]/^ 
men,  every  ten  hours.  It  may  readily  be  seen  that  to  accomplish 
this  would  require  not  only  good  facilities  but  a  splendid  organi- 
zation. On  several  days  a  larger  number  of  cars  was  turned  out, 
the  record  being  40  for  one  day.  While  the  detail  description  of 
the  building  of  these  cars  will  possibly  not  appeal  to  all  of  our 
readers,  there  are  certain  underlying  features  or  principles  which 
are  applicable  to  all  classes  of  work  and  are  worthy  of  careful 
study.   Especially  noticeable  is  the  co-operation  between  the  vari- 


and  new  Atlantic  steamers.  Last  year  $700,000  was  spent  on  ocean,  lake 
and  river  steamships,  §4,500,000  on  construction  of  new  lines,  $11,000,000 
on  additions  and  improvements,  and  $13,500,000  on  rolling  stock,  shops  «nd 
machinery.  The  gross  earnings  were  $72,200,000,  against  $61,700,000  in 
1906,  :in  increase  of  17  per  cent.  The  net  earnings  were  $25,300,000, 
against  $83,000,000  in  1906,  an  increase  of  10  per  cent 

During  the  year  5,946,779,961  tons  of  freight  were  carried  one  mile,  the 
average  receipts  per  ton  per  mile  of  revenue  freight  being  0.776  cents.  The 
number  of  passengers  carried  (earning  revenue)  one  mile  was  1,052,286,310, 
the  average  amount  received  per  passenger  mile  being  1.79  cents. 

On  June  30,  1907,  the  rolling  stock  was  as  follows:  1,296  locomotives; 
1,H;1  first  and  second  class  passenger  cars,  baggage  cars  and  colonist  sleep- 
ing cars;  224  first  class  sleeping,  dining  and  cafe  cars;  51  parlor,  ofRrial 
and  paymasters*  cars;  40.405  freight  and  cattle  cars;  722  conductors'  vans; 
2,108  board,  tool  and  aiucilisry  cars  and  steam  shovels. 
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FIG.    I. — GENERAL  PLAN   OF   THE  ANGUS   CAR   AND   LOCOMOTIVE   SHOPS — CANADIAN  PACIFIC  RAILWAY. 


ous  departments ;  the  routing  of  material  to  keep  it  moving  to  its 
objective  point,  as  directly  and  with  as  little  re-handling  as  possi- 
ble ;  the  simple  and  orderly  arrangement  of  storing  and  handling 
the  material;  the  organization  of  the  erecting  gangs  in  both  the 
truck  and  car  shops,  whereby  the  work  is  specialized  to  a  high 
degree  and  is  brought  to  the  men  rather  than  having  the  men  go 
to  the  work,  thus  making  each  man  a  part  of  a  large  machine 
and   also   simplyfying  the   distribution   of   material. 

As  may  be  seen  from  a  study  of  the  synopsis,  the  intention  is 
to  start  from  the  material  yard  of  the  wheel  foundry  and  trace 
the  various  operations  through  the  foundry  and  into  the  wheel 
shop  until  the  wheels  are  mounted  on  the  axle.  Leaving  them 
at  this  point  the  grey  iron  foundry  and  the  smith  shop  will  be 
studied  and  the  material  followed  from  these  departments  into 
the  car  machine  shop  and  thence  to  the  other  departments.  The 
next  step  will  be  to  study  the  erection  of  the  truck  and  its  move- 
ment to  the  freight  car  erecting  shop.  Leaving  it  here  the  lumber 
will  be  followed  from  the  storage  yard  through  the  dry  kiln  and 
the  planing  mill  into  the  erecting  shop.  The  erection  of  the 
car  body  will  then  be  considered  in  detail,  after  which  it  will 
be  followed  to  the  paint  shop  and  thence  to  the  scales,  when  it 
will  be  ready  for  the  operating  department. 

General  Arrangement  of  the  Plant. 

A  study  of  the  general  arrangement  of  the  locomotive  and  car 
shops  was  presented  in  the  December,  1904,  issue  of  'his  journal, 
page  451.  It  will  be  recalled  that  this  was  the  largest  railroad 
shop  plant  ever  built  and  put  into  service  at  one  tim<;.  The  ar- 
rangement of  the  various  buildings  and  the  facilities  provided 
have  proved  very  satisfactory,  but  the  increasing  amount  of 
work,  because  of  the  rapid  rate  at  which  the  system  is  growing 
and  being  extended,  has  made  necessary  several  additions  to  the 

original  plant. 

The  general  plan,  which  is  presented  herewith,  has  been  re- 
vised to  date,  and  by  comparing  it  with  the  one  shown  on  page 
451  of  the  December,  1904,  issue,  the  additions  which  have  been 
made  will  be  seen  to  be  as  follows:     A  wing  has  been  added  to 


the  southeastern  portion  of  the  smith  shop  and  the  sprmg  depart- 
ment has  been  removed  to  it  from  the  northwestern  portion  of 
the  building,  which  is  devoted  to  car  department  work.  When 
the  shops  were  first  installed  the  new  freight  cars  were  painted 
in  the  western  end  of  the  freight  car  shop,  but  it  has  since  been 
found  necessary  to  provide  a  separate  paint  shop  by  extending 
the  building  321  ft.,  as  shown.  The  upholstering  department  has 
been  removed  from  the  second  story  of  the  cabinet  shop  to  a  new 
building  and  a  carpet  cleaning  shed  has  been  erected  alongside 
the  upholstering  shop.  The  cabinet  shop  has  been  increased 
in  length  almost  50  per  cent.  The  transfer  table  has  been  ex- 
tended and  a  passenger  car  paint  shop  has  been  built  on  the  west 
side  and  a  new  passenger  car  building  shop  on  the  east  side.  The 
power  house  has  been  extended  from  163  to  227  ft.  in  length  and 
additional  power  units  are  being  installed. 

Organization. 

The  wheel  and  grey  iron  foundries,  as  may  be  seen  from  the 
accompanying  chart,  which  shows  the  organization  of  the  freight 
car  department,  are  under  the  jurisdiction  of  the  master  car 
builder.  The  effectiveness  of  the  car  department  is  probably 
largely  due  to  the  broad  policy  of  those  in  charge,  which  encour- 
ages team  work  among  the  foremen  and  calls  forth  their  best 
efforts.  Each  foreman  is  encouraged  to  think  for  himself  and 
plan  improvements,  and  is  given  all  the  authority  he  is  individ- 
ually fitted  to  assume. 

Ordering  and  Delivery  of  Material. 

When  it  has  been  decided  by  the  management  to  order  new 
equipment  the  general  foreman  is  instructed  to  make  the  proper 
requisitions.  If  it  is  the  first  order  for  a  piece  of  equipment  the 
material  lists  are  checked  by  the  drawing  room.  For  succeeding 
orders  it  is,  of  course,  not  necessary  to  take  this  precaution,  lin- 
less  changes  have  been  made  in  the  design.  The  requisitions, 
after  being  O.  K.'d  by  the  head  of  the  department,  go  to  the  store- 
KLtper.  Such  material  as  is  to  be  purchased  is  then  ordered 
through  the  purchasing  agent 
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Ill  a  plant  with  the  large  output  of  the  Angus  shops,  it  is  neces- 
sary to  keep  a  close  check  of  all  material  supplied,  aiid  jet  this 
must  be  done  in  such  a  manner  as  not  to  interfere  with  the 
working  of  the  plant  in  any  way.  To  do  this  successfully  it  is 
necessary  for  the  storekeeper  to  have  a  large  forco  scattered 
over  the  entire  plant,  and  to  make  the  wheel  and  grey  iron 
foundries,  as  wcli  as  some  of  the  other  departments,  practically 
sub-storehouses.     For  instance,  all  of  the  material  that  goes  into 


W.  K.  J-f  .\Ic>.  M.  c.  y 


,      fC.  I-'.  Ry 
"1      Angus 


dberp,  Supt. 
Car  Shops. 


e.  G.  llalley,  Gtnl. 
Prt.  Car  l-'orcniar. 


VV'hen  the  material  is  received  Ifoni  the  store  dcpattmeTit  the 
foremen  issue  what  is  known  as  a  form  "M,"  as  a  receipt  for  it 
The  blanks  for  these  form  "M's"  are  bound  in  small  books,  and 
each  one  is  carefully  numbered  and  a  carbon  copy  of  each  order 
issued  remains  in  the  book.  Each  foreman  has  two  books  for 
each  order  of  cars,  and  every  morning  se.ids  the  one  he  is  not 
using  to  the  superintendent's  office.  A  clerk  in  the  office  enters 
the  various  items  of  material,  which  have  been  drawn,  in  black 

fCi  T-  Ridalls,  Asst.  Geiil.  Frt.  Car  Foreman. 

I  J.  McMoon,  Foreman  Frt.  I'ar  I'art  of  Planing  MilL 
J  1".  Quinn,  Asst.   Foreman,  Car  Erecting  Shoii. 
1  ll.   Beals,        ■*  •  


II.  U.  Marengo,  Fore- 
man Car  Mach.  Shop. 


P.  McCabe,  Charge  Hand,  Truck  Erecting  Gang. 
I.  r.   Kane,  "  "        I'ainting  Ciang. 

(  H.  L.  Lanplars,  Asst.  I-orcman. 
J  Joiin  Young,  Chnrge  Hanti,  Truck  Machine  .*^ho|i. 
I  Lncian  Vogiti         *"  "         t'rass  Ro.in. 

t,  Joseph  A'lJard,       "  "       Drillers. 

H.  Xicholl,  Foreman  Wheel  Foundry. 

.\.    E.   Smith,    ,.  "        Grey  Iron   Fdy. 

I).   -Mcintosh,      •*  1-.  Cupola  and   Cvlindtr  DepartnT^nt   (tj-ev  Jrdrt  .FrtaftdtV). 

\\  .   II.   Sl.-ep,      *•         Smith  Shop. 

F.  D.  Zerchcr,  General  ]-'orcman.  Passenger  Car  Department. 


ORGAN!Z.\TI0N    OF   THE   FREIGHT   CAR   DEPARTMENT. 


the  cupolas  is  weighed  and  checked  by  a  storehouse  clerk,  and 
the  finished  castings  are  also  weighed  and  distributed  under  the 
jurisdiction  of  storehouse  employees.  The  raw  material  for  the 
blacksmith  shop,  although  stored  just  outside  of  the  shop,  is  in 
charge  of  the  storekeeper's  department  and  is  delivered  to  the 
blacksmith  department  on  order  from  the  foreman.  The  lumber 
is  received  by  the  store  department  and  unloaded,  checked,  and 
piled  in  a  yard  covering  40  acres.  The  various  foremen  order 
their  material  from  the  yard  and  the  checkers  see  that  it  is  prop- 
erly delivered.  Manufactured  material,  as  will  be  seen,  is  stored 
as  near  as  possible  to  the  place  where  it  is  to  be  used,  and  is  in 
charge  of  the  storehouse  department  until  it  is  turned  over  to 
the   foremen   for  use. 

In  addition  to  such  checks  as  the  store  department  may  have 
upon  the  material  the  superintendent  of  the  car  department  keeps 
an  independent  check.  When  a  lot  of  cars  are  ordered  each  item 
is  entered  in  red  ink  at  the  head  of  a  column  on  a  large  sheet. 


ink  in  the  proper  columns  ch  the  large  sheets,  and  it  is  possible 
to  see  at  once  just  what  amount  of  material  is  still  due  on  each 
order.  This  provides  a  check  against  the  storekeeper  and  also 
against  the  wasting  of  material. 

Wheel  Foundry.* 

The  wheel  foundry  is  located  to  the  southwest  of  the  truck 
shop  with  ample  storage  space  between.  Raw  material  for  foun- 
dry use  is  stored  southwest  of  the  shed  containing  the  wheel 
breaker  and  the  scales,  which  is  36  x  34  ft.  6  in.  in  size.  One  of 
the  views,  Fig.  2,  taken  from  the  top  of  the  breaker  house,  shows 
the  pig  iron  piled  to  the  left  and  the  scrap  wheels  to  the  right, 
with  the  delivery  track  between.  The  coke  is  piled  to  the  right 
of  the  scrap  wheels  and  some  few  cars  loaded  with  it  are  in- 
distinctly shown  in  the  photo.     The  pig  iron  is  loaded  on  small 

*  ]-"or  a  description  of  the  construction  of  the  building  see  page  4  of  the 
January,  l!»05,  issue.  The  equipment  and  its  arrangement  are  described  on 
page  32fi  of  the  September,  190ft,  issue. 


46 


AMERICAN    EXGIXEER    AXD    RAILROAD    JOl'RXAL. 


X 


,1, 

■T. 


H 

D 

H 

O 

K 

'X. 

■^ 

a£ 

se. 

< 

H 

u 

z 

as 
» 

a 

>5 

< 

c 

z 

< 

< 

o 

!« 

> 

ro 

02 

S 

z 

H 

^' 

tL, 

c 

o 

u. 

, 

r> 

u 

H 

w 

■Si 

.** 

H 

u 

S 

■^ 

C 

H 

as 

Jm 

ti. 

O 

o 

S 

z 

X 

— t 

X 

lij 

UJ 

8 

<r- 

^ 

•/) 

U> 

^ 

u- 

-^ 

-* 

.^ 

u 

— 

J 

^ 

uj 

^^ 

^ 

^ 

__; 

.-> 

'w' 

a: 

2£ 

**• 

::, 

■-> 

1 

•A 

u.     U 


O 


z 


o 

ae 
O 

aZ 
u 

H 


d 


•ji 


0, 


■y, 

D    '-' 
£    a 

< 
as 


-'    < 

'    a: 

< 


FKDRl'AKy,   1908. 


AMERICAN    ENGINEER    AND    RAILROAD    lOURNAL. 


47 


1 


-  1 


t 


If- 


1 


f 


I .  I 


1  .-.ii 


I    I   I 

I    >    j  Stacklai: 

Wall 


Flatform 
z'riaiik 


-     VI  i     ^ 

CharKi'ag  Floor 


I 


:  ii:i 


\     '-      ^M 


li.tl 


l;uuwa>  ltaO]£<r 


FIG.     6. — FL(X)R     PLAN     OF     WHEEL    FOUNDRY. 


lorn  cars,  one  of  vvliich  is  clearly  shown,  and  pushed  into  the 
breaker  house,  where  it  is  weighed.  The  scrap  wheels  are  rolled 
into  the  other  side  of  the  breaker  house  and  broken.  A  portion 
of  the  scale  room  and  the  outside  of  the  wheel  breaking  device 
arc  shown  in  Fig.  3.  The  breaker  weight  is  hoisted  by  means  of 
an  air  cylinder. 

Reference  to  the  general  plan  will  show  that  there  are  three 
lorry  tracks  extending  from  the  scale  house  to  the  charging  room, 
the  two  outside  ones  being  used  for  the  loaded  cars  and  the 
middle  one  for  returning  einpties;  A  front  view  of  the  breaker 
house,  with  some  of  the  lorry  trucks,  is  shown  in  Fig.  4.  The 
malleable  scrap  is  stored  to  the  left,  only  the  edge  of  the  pile 
appearing  in  this  view.  The  lorry  cars  have  a  capacity  of  two", 
tons  each  and  are  lifted  to  the  charging  floor  by  a  double  ele- 
vator operated  by  a  single  electric  motor,  one  elevator  ascending 
as  the  other  descends.  A  partial  view  of  the  end  of  tne  foundry, 
showing  the  entrance  to  the  elevator  and  fan  room,  is  shown  in 
Fig.  5;  also  the  narrow  gauge  track  alongside  the  end  of  the 
building,  which  extends  to  the  coke  storage  and  is  connected  by 
turntables  to  the  tracks  leading  to  the  elevator.  Coke  is  loaded 
into  boxes,  without  bottoms,  on  lorry  cars.  These  boxes  carry 
1,300  lbs.  and  are  easily  unloaded  in  the  charging  room.  The 
cupolas  are  charged  bj-  hand,  four  men  being  required  to  handle 
the  material  from  the  elevator  to  the  cupola.  The  arrangement 
of  the  narrow  gauge  tracks  leading  from  the  elevator  to  the  cu- 
polas is  shown  on  the  plan  of  the  charging  floor  in  Fig.  6. 

The  entire  foundry  equipment  was  furnished  by  the  Whiting 
Foundry  Equipment  Company  of  Harvey,  111.  Two  cupolas  are 
provided  and  are  used  on  alternate  days,  one  being  cleaned  while 
the  other  is  in  use.  These  cupolas  have  90  in.  shells  and  are  lined 
down  to  72  in.  at  the  widest  part  and  66  in.  at  the  melting  zone. 
They  have  a  capacity  of  1 10  tons  or  181/2  tons  per  hour.  Between 
13  and  14  ounces  of  blast  are  used. 

The  general  arrangement  of  the  foundry  is  shown  on  the  plan. 
Fig.  6.  The  molding  floor  is  divided  into  15  rows  of  21  molds 
each  (daily  output  315  wheels),  the  last  mold  being  between  the 
side  wall  and  the  track  leading  to  the  annealing  pits.  Solid  cast 
iron  chills  are  used.  Each  row  is  in  charge  of  a  molder  assisted 
by  a  helper;  the  molding  is  completed  by  10.30  or  ir  a.  m.  when 
pouring  is  started.  The  cupola  ladle  discharges  into  five  small 
ladles  carried  on  five  trucks,  forming  a  train,  and  spaced  the  same 
distance  apart,  centre  to  centre,  as  are  the  molding  floors.  The 
train  is  operated  by  a  motor-driven  puller  machine,  controlled  by 
the  boy  who  operates  the  cupola  ladle.  Each  row,  or  molding 
floor,  is  served  by  a  1.500-lb.  crane.  Two  cables  which  control 
the  crane  extend  across  the  foundry  above  the  molds.  By  pulling 
one  cable  the  crane  may  be  moved  to  the  right  or  kft  and  by 
pulling  the  other  the  hoist  may  be  raised  or  lowered,  depending 
on  the  direction  in  which  the  controlling  cable  is  pulled. 
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FU;.  9.— WHEEL  lONCS   USED  AT  AKNEAUNG  HTS. 

Six  wlieels  are  poured  at  one  end  of  the  first  five  rows.  The 
same  is  done  with  the  next  five  and  then  witli  the  last  five  rows, 
the  men  in  the  rows  first  poured  meanwhile  taking  out  the  wheels 
and  sending  them  to  the  arnealing  pits.  The  wheels  are  carried 
to  these  pits  on  a  train  of  four  trucks  which  operates  on  the 
track  on  the  opposite  side  of  the  foundry  from  the  cupola.  Nine- 
teen minutes  from  the  time  the  wheels  are  poured  they  are  in  the 
annealing  pits.  In  hoisting  the  wheels  from  the  truck  to  the  an- 
nealing pits  the  tongs  shown  in  Fig.  9  are  used.  These  are 
quite  simple  and  efficient  and  were  designed  by  Mr.  H.  Xicholl, 
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l»>ir\    cnrsv^oiic  <^f  'wliifelr  is  eka^r^^^^  ;;h6\vn,  ami  pushed  itVi<»  the 

l>riM!si.-r  h«>u>^i-.  \dKrf  It  i>  uiiyhid.     'I  he  sirap  wheels  .'iTV  rolleKl 
iini>  tliv  other  si<!e  of  ilie  bre.iker  lH>use  .uitl  brokvti.     A  jMirtioJi 
of  the  sc.'ile  room  ;iJi«l  the  nm>»i<le  of  the  whtel  hre.ikmjj;  «levice 
artf  •.slH»\m.ni  l*"rg.' jV-r^.The  breaker  woihprlit  i^  Unisled  |»y  nieiMis^^of^^ 
an  :trr  rylitifk-t.  ; '  j^   \.  ' ;    •  ■  '     :..;  V    "H 

Keferehee  to- tfie  ffi*iH'ral  plan   wiir  sitow    thai   tin  rv    are  tWcc 
it.irrx  t  ravks  extending  in  mm  the  Ncale  h<  mse  ti.r  the  eharij;inii  ro<jni,  - 
the.  -twy*»u*t side  rtries  Ik-ing  iis»,Ml   ifi>)*  tlit^.  iiwde<)  cars  imcl.  ihe  .; 
middle  'ine   for  retni:nini;  enii)tics.    j^V  1r<MA'icvv'  t»f  ifc  1)r«ikt>if\; 
li"n-i.  \vith   some  !>f  llie   lorry  iritcVs,  is  shiiwJi  in   iMii.  4.    ''I'l.KS  • 
iiialleahlo   Scrap   is   >t<»redlo   the  UM.  only   the   efi.«e'»f   the   pile 
■apjjcarins  ill  ikis'  view.    ,'n4c  J<^fi"y  cars  ■bavt'^ixi  t^a|K4ciiy.  o( ,i\\f> 
i.'ii^  vacli  and  are  Tifted  ttt,  the  i-lKir.«iit.i!;  ii«M)f  bj'  u:  xh>ul>lc'  elv 
\ator  o|ji  rate<ri»y  a  >in,<Ji;Ie  electric  nvitiir.    viie  elevator  uscetidinii 
as  till-  other  descends.     A  ])artial  view  <)f  the  end  ot  tne  loiin<lry, 
showing  the  eniraiice  to  the  elevut<>r  nnd  i^in  ri^iiMn/  i<  slHVwiV'lm 
Im    5;    ;ilst>  the    narrow    gaug^v track   :d«>lT^sidietlTe-AMidtxt1^ 
ImiMint;,  which  t  Nien<ls  to  the  coke  Storage  and  is  conheiied  h\ 
turnialvles  to  the  tracks   leading   to  the  elevator,    Co^ke  is  loaded 
into  boxes,   without  hotlonis,  on   lorry  cars,     'riiesc  lioxes  carry 
l.lfK)  lbs.   and   are  easily  unUiaded   in   the  charging;  lAoin.      'I'he 
cupolas  are  charged  by  hand,  ti->ur  men  heing  retptired  to  baiuilc:  ; 
the  material  from  the  elexator  to  the  cupola,      i'he  arrangeiiient  ■' 
of  the  narrow  gauge  tracks  lea<ling  fr<:>m  the  elevator  to  the  cu* 
polas.  is  sbowit:  on  the  jdan  or  tbe  cbargiiijj  floor  in  t'ig.  6. 

The  entire  f<ntndry  equijiment  was  furnished  by  the  Whiting 
I'oundry  h'(pii])nient  Company  of  Harvey.  111.  Two  ctfpolas  are 
providrd  and  are  used  on  allern;ite<kiys.  one  being  cleaned  while 
the<itlur  is  in  use.  1"hese  cuiKilais  luivc  9q' UT.  shdls  and  are  fii^^^ 
•  loun  to  jj  in.  at  tin-  widest  part  and  6<)  in.  at  tlte  mehing  zone. 
TIk  >  h.ive  a  capacitx  of  1  10  ton>  or  lS)»j  toils- per  hour.  .  Bclween 
1.^  and  14  ounces  of  blast  are  u^i^il:--  ^-i/J.-:  -r-  '■/:: ^  -''<•'(''':':..: : 

I  lie  general  ;irrangem«>nt  of  the  foundry  is  sJlownoit  the  plan, 
I'ig.  (>.       l  he  inoldinL;    lloor  is  divided   iiito    15;  rpW<iQfijl'^w 
each    (daily  outpm  .^13  wheeb).  the  last  niold  being  Petween  the -. 
side  w.ill  and  the  track  leatling  to  the  annealing  pits.     Solid  cast 
iroii  eliills  are  used.     Kach  row  is  itj  charge  of  a  niolder  assisted. 
l'>   a  helper ;  the  molding  is  completed  l^"  ib.;^a^T>t;  ii,  Xi-rM:!;;vyw^^ 
I'ouriiig  is   started.      The  cupola   ladle   discharges  into  -live  sinall 
knlles  carried  <)n  the  tritcks.^  forming  a  train,  and  spaced  the^amc 
'lisiance  apart,  centre  to  centre,  as  are  the  mfilditig  floors.     The 
train  is-operated  by  ;i  ni<ili>r-dri\  en  pidler  ntachiutv  controlle<l  by 
file  'box;  who  operates  tlte  cupola   latjle.     |Carb  r<iw;.  rtr ;  in<VliUiif; .  v 
no(;>r,  is  served  In'  :i   I.5(h)-11).   crane.     Two  cables   whieb   control 
the  crane  extend  acros.s  the  foun<lry  above  the  molds.     I'.y  pulling 
{».*)<>  Arable  the  crane  may  be  nwved  to  the  rijrlVt  or  K  ft  and  by 
ptiUing  the  otlur  the  hoi^t  may  be  raise<l<>r Towered.  det»ending 
<>Ti  the  direction  in  which  the  controlling  cable  is  pulled. 
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same  is  dom-  witli  tlie  rtevt  !i\e  an«l  tliVn  with  the  fast  ItVC  R^WS. 
the  nun  ill  the  nws  lirsr  poured  nieanwlvile  taking  out  tlie  wliivls 
ami  sending  them  lotliv  ai  iiealing  juts.      Hi^  \vhcels  .;«re  tarried 
t<t  these  pits  tvn  a;  p-aiii  f >f  f<nir  triacfc^  :wlufclt-^*»i>cratc 
track  (HI  the  opposite  si<le  of  the  f<<ttn(ir\"froiM.tbecripol;t.;^  J^^ 
teen  niiiuttes  frtrtn  the  time  tire  wheels  .jre  poured  tliev  are  in  the 
annealing  pitk     In  hoisting  the  wheels  froni  the  t.i uck  l.^>.  tbe  :ni- 
nvaliiiK  pits  tbc  toiigs   showij   in  <Fijj,  igi- aiv  ttsojS   VT^ 
<piite  siniplc  ««d  efficieirt  and  we 
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SECTION  THROUGH 
BRACKET 


the  foreman.  When  the  tongs  are  lowered  into  the  hubs  the 
centre  of  the  hinged  cross  piece  is  forced  upward  and  the  tongs 
grip  the  wheel  securcK.  When  it  is  desired  to  remove  the 
wheels  from  the  pits  the  longs  are  lowered,  and  when  the  end 
is  in  the  hub  the  cross  piece  is  forced  upward  by  a  chain.  As 
soon  as  the  wheel  is  lowered  to  the  ground  the  arms  tend  to 
spread  apart  at  the  top,  due  to  gravity,  and  the  cross  piece  falls 
into  place  and  prevents  the  tongs  from  gripping  the  wheel  again. 

A  3,ooo-lb.  Whiting  crane,  with  two  hoists,  thus  handling  two 
wheels  at  a  time,  extends  over  the  annealing  pits.  As  shown  on 
the  plan  view,  there  are  four  rows  of  1 1  pits  and  two  of  lo  each. 
Each  pit  holds  19  or  20  wheels.  The  wheels  remain  in  the  pits 
four  days  aiid  are  then  placed  on  the  floor,  where  they  are  stacked 
with  a  Whiting  piling  truck.  After  they  have  cooled  sufikiently 
they  are  cleaned  and  taped.  The  finished  wheels  are  then  either 
rolled  out  on  the  platform,  shown  in  Fig.  10,  and  loaded  directly 
from  this  on  a  car  for  shipment  to  other  points,  or  they  are  rolled 
to  the  truck  shop  to  be  bored  and  mounted,  or  are  stored  just 
outside  of  that  shop. 

.\  thermal  test  is  made  each  day.  Barber  rollers  for  the  freight 
car  trucks  are  made  of  the  wheel  mi.xture  and  are  cast  in  cast- 
iron  molds.  The  core  room  and  core  ovens  are  located  between 
the  office  and  cupola  room. 

Design  of  the  Cast  Iron  Freight  Car  Wheel. 

Reference  to  the  detail  drawing  of  the  Canadian  Pacific  stand- 
ard 33-hi.  cast-iron  wheel.  Figs.  11  and  20,  will  show  that  it 
varies  somewhat  from  M.  C.  B.  recommended  practice.  The  ribs 
are  arranged  with  a  much  greater  degree  of  curvature,  thus 
making  the  wheel  of  greater  elasticity  and  reducing  trouble  due 
to  shrinkage.  The  flange  is  also  considerably  strengthened 
through  the  throat  because  of  the  additional  metal  at  that  point, 
due  to  the  method  of  connecting  the  ribs  to  it.  A  somewhat 
larger  core  is  used  in  the  body  of  the  wheel,  the  side  walls  being 
thinner  than  those  of  the  M.  C.  B.  wheel.  They  weigh  650  lbs., 
or  the  same  as  the  M.  C.  B.  wheel  for  80,000  lb.  capacity  cars. 

Wheel  Shop.* 

One  is  impressed  with  the  devices,  some  of  them  very  simple 
and  yet  effective,  which  have  been  provided  to  facilitate  the  hand- 
ling of  material  and  the  operation  of  the  machine  tools,  and  to 
conserve  the  strength  of  the  workman.  The  workman  must  not 
over-exert  himself  and  become  exhausted  or  the  output  is  sure  to 
suffer,  and  often  it  is  the  combination  of  a  number  of  little 
things,  each  apparently  unimportant  in  itself,  which  uses  up  his 
strength   and   reduces   his   efficiency   and  output. 

Reference  to  the  plan  of  that  part  of  the  wheel  and  truck 
shop,  which  is  devoted  to  wheels  and  axles,  will  show  that  there 
is  considerable  storage  room  for  wheels  in  the  shop  itself.  The 
wheels  are  usually  rolled  in  directly  from  the  foundry;  six  boring 
mills  are  provided.  A  wooden  post  is  placed  near  each  mill,  so 
that  a  wheel  can  be  leaned  up  against  it  (Fig.  13),  while  waiting 
to  be  placed  upon  the  machine,  and  can  be  quickly  hoisted  into 
place  as  soon  as  the  other  wheel  is  removed.     The  Niles  42-in. 

i<ii'  a  descripticn  of  Ihe  oiistructimi  of  the  huildiiiK  and  additional 
details  concerning  t!.e  f(iui!)nie!it,  see  pages  4  of  the  January  and  114  of 
tin-  .Xpiil.   1905,  issues. 


FIG.    II. — ST.XXIURD  C.\.ST   IRON    FREIGHT  C.\R   WHEEL — CANADIAN 

PACIFIC    RAILWAY. 

car  wheel  borer,  shown  in  Fig.  13.  has  a  record  for  boring  120 
car  wheels  in  ten  hours.  That  these  machines  are  operated  at  a 
fairly  good  rate  is  indicated  by  the  fact  that  the  men  warm  their 
tea  and  coffee,  which  they  usually  carry  in  bottles,  in  the  borings. 
.After  the  wheels  have  been  bored  they  are  rolled  and  temporarily 
stored  in  the  middle  of  the  shop  near  the  wheel  presses. 
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FIG.     12 — PLAN    OF    TRUCK    SHOP. 

1  he  axles  are  stored  just  outside  of  the  shop  and  are  brought 
in  by  the  cart,  shown  in  Fig.  14,  and  also  in  a  different  position, 
in  Fig.  15,  which  shows  a  group  of  Niles  No.  3  double-axle  lathes. 
One  of  these  lathes  has  a  record  of  turning  twenty-six,  4%  x  8 
in.,  axles  in  ten  hours.  They  are  served  by  individual  post 
cranes  and  the  axles  are  picked  up  by  the  device  shown  hanging 
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I  ho   foreman.      Wlun    ihi-   tongs  arc  lowcrctriirto  live  Intbstb^ 
ionlre  of  the  in'iigv<l  or<>-.>  piece  is  forced  upw.inl  .and  the  t<HliS?' 

urip  the  wheel  -eenrelv.  When  it  !>  desired  to  reninve  the 
uluel'v  from  the  pit:?  the  UMijis  are  lowered,  and  whvn  the  cijd 
i<  in  the  hnli  the  crojis'piorcM  foriH-iI  upward  b}-;i^^c^^ 
-oori  as  the  wheel  is  lowered  to  tin-  liiipwud  the.atiiis  tciid  to 
spread  apart  at  tlie  top.  due  to  irravitv.  and  the  erovs  j)iece  falls 
into,  pl.ioe  and  ]»revent>  the  tonii«.  from  jirippniij  the  wlieel  aii.iin. 

A  ,?,ocxt-lh.  Whiting  eratie.  with  !wi>  In li sis.  thus  handlinj;  iwn 
wjjeels  at  a  IJiHt,-  extends  over  the.  aunea lint;  pits..  .As  shown  gi» 
liu-  plan  view,  tlu  ri  .are  iMiir  i-invs  of  ti  i>its  and  tw^>  ot  lo  e.'ich. 
I  aeii  pit  IioItK  i(>  ,,r  jo  ^wheels.  Tlu  wheels  reihaii>  in  the  pits 
f'Mir  d.i\s  ;ind  are  then  placed  oti. the  lloor,  wiiere  they  are  stacked 
with  a  W'hitin.ti  pdniy  truck.  After  they  havi!,codled  sutVicieiitly 
tin  \  .ire  ele.-uu  d  and  tape*!.  llie  I'inished  wheels  are  theii  cither 
r.ilird  out  iin  the  pl.itfonn.  shown  in  hip.  h>.  .and  loaded  directly 
UMiii  this  .III  ;t  ear  f<>r  shipineiu  t<>  mher  i»oints,  or  tiiey  are  rolled 
1"  ilie  truck  shop  111  he  lii>red  and  mounted,  or' are  stored  just 
•  'Utside  of  that  ..slKip, 

A  tliertnal  test  is  made  each  <la\.  Karher  rollers  for  the  freisht 
lar  trucks  ine  made  isf  the  \\ heel  tnixture  and  arc  last  iu  casi- 
nxii  molds.  I  he  core  room  .and  core  oven-?  are  loeated  between 
tile  offiec  artd  cujtola   room. 

Design  of  the  Cast    Iron  Fre'ght  CarAVheel. 

Re ferenee/ti.v  the  detail  dr.iw  ijlx^  ijf  the  CaiKidiah  Picilic  siatid- 
;'i''i  33-iu.   cai»t-irpijl!\vheel.   Fig5r;   1 1  awl  JjtV;  AyiU  iftovc  ilfat   it 

varies  somewhat  from M.C.  15.  rec(nmiiendcd  i)ractice.  I'he  rihs 
are  arrantied  with  a  much  sri';it<-f  de.nrve  <>f  curvature,  thus 
inakinu  the  wheel  of  yreater  elasticity  an«rre<hjcinj'  trottltle  «hie 
I"  shrinkaj^e  Ihe  llatige.  is- .  aiso  ct«i'^idiTa))ly  strcnjflhciicd 
ihroH^di  the  throat  because  <»f  the  additional  nietal  at  that  point, 
due  to  the  utitliod  of  ctiunectiirji  the  ribs  to  it.  .\  s-i)nuAvhar 
laruer  core  i-  us^d  in  the  boilyof  the  wheel,  the  side  walls  being 
ihiuuer  than  thoJU!' .of  thc  M.:C.  ft.  wheel.  Ihex  weigh  630  ihs'.;. 
"r  the  Sahic  as  thiM.  C  1'..  wheel  for  8<),0(K)  lb.  capacity  citrs..    - 

Wheel   Shop.- 

Uiie .  is,  irHpressed  with  ilu    (K\ices.  s.iiue  ot  tljcni  vcrr''siniti»l&; 

aiul  yet  etTective.  which  have  beeii  provided  to  facilitate  the  hand- 
ling of  materi.il  and  the  operation  of  the  machine  tools,  and  tp 
eonsirve  the  streniiih  of  the  workman.      The  wt»rkman  must  not; 
"Vt-r-exert  liiiusi  If  .n;d  bec«»ific  cxhausied  Vir  .the^Vutpu:  is  siire  io^  : 
suffer.    ;iiid    often    il    is    tli.'    eonibitiation    of  :Ja    rturrilkr^^^,^ 
thinys.  lach  .ipi)arently   unimportant   in   itself,  wliich  tises  .i^|»  Ins 
-treiijilh   and    reduces   lii.s.  tfhcieiH-y    ;tii<l   output.  .   ^   - 

Reference    to    the    pl.ui    oftliat   jiari    of    ilie    whiel   an<l    inict?:,: 
shop,  vvlneh  is  devoted  t<>. wheels  iiu<ta\Ies,  will  stjow^^^  that  there-' 
'-  eon.siderable  st4>rajie  tmnn  for  vvheels  in  the  shop  itself.     The 
wheels  .are  Usuallv  Tolled  iu  <lirectly  from  tlve  fotiinlry:  six  horinsj 
mills  .are  provided.     A   woocKii  post   is  jilaced  iiear  eadi  inill.  so 
<hat  a  \vh<-el  can  be  leaned  nji  ajiainst  it  j  l--i?j:;  :i3^)V\vhifv  wnW^^^ 

'   be  jilacid   niMiii   the  tUach.iiie.  an<l   can   be  quicklv  hoisted  into 
I'i^cejas  sooit  .;i;;. the  other  whcvi/is:  rcmo\e<|       Ihe  ;Silcs.^4^-in. 

■"iM;r  a  >liH-ri:itii':i  <>t  Vw  vMrstriictinu  nf"  flw  Imilditiu  ;mil  aiMitii'U.-it  . 
'  tiftNl'eir'.cvniir-,;  ti  i  t  i;u.'^iiu!!l.  sci-  )i;rji'-  I  ul"  itu-  l.'innnrx  ami  lit  <>f  ■ 
'    Ajitil.  1!M»'»..:  JRSuvs 


i-SctKu^  *.vr!lvk:A>. 

car  wheel  liorer.  sli4>\\n  in  ["iii;.  i,?.  Ikis  a  record  t/'jr  brtring  j_m 
car  wheels  in  ten  lu>ur^.  ihat  thes<,-.ni;ichiiUs,ari'  operated  at  a 
fairly  R«HK}i^te:  ji^. indicates!  by  ihc  fact  tiiei1»eii\varHt  their 

tea  :ntd  ciiffee.  whicLr  they  usuall>  cvtrh -j^ 

.\t"ter  ihe  wheel.s  liave/beeu  l)ored.they\afe  rolle<l  and  lv.niiK»rartiy 
storctl  ill  ihe  inkl«U«  of  i4k'  >bujf,iK"iaf  Uife  whcvl  ,pr< --1  - 
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The  axles  ar<?:storecljus|.>iit.side  of,  tlu?  shop  and  r.tt  brought 
in  by  the  cart,  shown  nvl'isj;.. 1,4.  and  als«>  in  a  differcrt  position. 
in  I'ig.  15.  which  shows  7i  uroup  of  Xiles  \o.  3  double-avle  lathes. 
(  hie  of  these  lathes  has  a  record  <>ftiinii'ig  twenty-six,  4^4  x  J^ 
in;;  pxles  in   ten   hours,     'riiey  ;ar«.'!  st'rvvd  post 

cnmes  and  thie  axles  are.  picked  tip  Inv^he  device  showrt  h-angiiiti: 
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FIC.    17. — AIK    HOIST 
IX    WHEEL   SHOP. 


KIG.     18. — roi'Iil.E    TRLCK    AT    THE    WHUEL    PRESS. 


from  the  crane  in  Fig.  15.  To  facilitate  the  picking  up  of  axles 
with  this  device  they  arc  not  laid  flat  on  the  floor,  hut  arc  sup- 
ported at  one  end  by  the  plank  shown  in  the  foreground.  The 
lathes  rest"  upon  concrete  foundations  (Fig.  16),  each  foundation 
being  large  enough  to  take  two  lathes,  placed  back  to  back.  The 
cuttings  and  lubricating  compound  drop  into  a  pit  14  in.  deep, 
and  the  comixiund  is  drained  into  a  cavity  at  the  centre  which 
contains  a  sheet  iron  tank.  From  this  it  is  pumped  back  into 
circulation.  The  cuttings  are  cleaned  out  at  regular  intervals  by 
laborers,  and  do  not  interfere  at  all  with  the  operator. 

These  lathes  are  operated  at  high  speed  and  to  save  time, 
when  it  is  necessary  to  stop  them,  a  brake,  which  is  operated  by 
the  foot,  has  been  placed  on  the  large  driving  puHcj'.  and 
quickly  brings  the  machine  to  a  stop.  It  is  important  to  use  cut- 
ting tools  of  a  standard  size  in  order  that  the  workman  may 
liave  as  little  difficulty  as  possible  in  changing  from  one  to  an- 
other. The  shank  of  the  burnishing  tool  has  a  pin  passing 
through  it  which  backs  up  against  the  tool  post,  and  the  only 
function  the  set-screw  has  to  perform  is  to  steady  the  tool.  The 
operator  does  not  have  to  screw  it  down  nearly  as  tightly  as  when 
it  is  depended  upon  to  keep  the  tool  from  slipping  backward. 

After  the  axles  have  been  turned  they  are  stored  temporarily 
near  the  wheel  presses.  When  ready  to  have  whtn^Is  mounted 
upon  them  they  are  picked  up  by  an  air  hoist,  shown  in  Fig.  17, 
which  operates  on  the  overhead  track,  and  are  deposited  upon  the 
small  truck  shown  in  Figs.  18  and  19.  It  will  be  seen  that  the 
air  hoist  has  a  reservoir  attached  above  it.  This  is  to  provide 
for  the  traveling  back  and  forth  of  the  hoist  and  to  do  away  with 
having  an  extremely  long  hose.  The  reservoir  is  charged  by  run- 
ning it  under  the  charging  device,  shown  in  the  illustration,  it 
being  only  necessary  to  pull  the  chain,  which  is  shown  suspended, 
thus  making  an  air-tight  connection  between  the  reservoir  and 
the  charging  device  and  at  the  same  time  allowing  air  to  flow 
into  the  reservoir.  The  reservoir  has  a  capacity  sufficient  for  the 
handling  of  3  or  4  axles  without  re-charging. 

The  truck  upon  which  the  axle  is  placed  preparatory  to  mount- 
ing, Figs.  18  and  19,  consists  practically  of  a  double  truck,  the 
lower  portion  having  a  forward  and  backward  movement,  and 
the  upper  a  sidewise  motion.  As  soon  as  the  axle  has  been 
placed  upon  it  and  the  wheel  seat  has  been  white  leaded,  one  of 
the  wheels  is  rolled  alongside  the  truck  and  the  end  of  the  axle 
is  slipped  into  it  by  moving  the  upper  part  of  the  axle  truck  side- 
wise.  The  second  wheel  is  then  brought  forward,  and  by  press- 
ing the  lever  lightly  with  the  foot  air  is  admitted  to  the  cylinder 
and  the  plunger  is  forced  upward  raising  the  end  of  the  axle 
sufficiently  so  that  the  wheel  may  he  slipped  over  the  end.  The 
plunger  is  then  raised  to  its  full  height  and  the  truck  is  moved 
forward  under  the  wheel  press.  The  wheel  press  is  lilted  with  a 
recording  pressure  gauge  as  well  as  with  an  ordinary  gauge.  The 
pressures  required  for  applying  wheels  for  cars  and  tenders  are 
as   follows: 


FIG.    Jl. — I'OKTAULK    I'.NKC  .M  ATIC    liKVICK    rOK    TTRNIXG 
■      •     '  MOUNTED    WHEELS. 

I'RH'^SURE.S  lOR   APPLYIXG  \\  HEJEXS  TO  A.XLES. 


Siz«  tif  Sta:i<lai<l  1  )ianittcr 
Jo-.iriwls.         of  \\  heel  Fit. 
3J4  X    7  5>i 

4'4  X  8  bVi 

ft       X    9  (iVi 

5i4  Jt  10  7 


CaM  1  rem 
Whetls- 
3«  to    10  tons 
33  to    t  >     *' 

4(t  to  r>it    " 

4j  to  35     " 


Stct-l  Tirid 
Wheels. 
i't  t<i  5."»  ti)n>i 
30  to  «(»    *• 
nil  to  70     *• 
03  to  73     *• 


An  interesting  improvement  has  been  made  to  the  wheel  press, 
which  adds  greatly  to  its  usefulness.  Instead  of  having  the 
sleeve  hung  from  the  cross  bar  it  has  been  fastened  on  the  end 
of  the  ram  and  can  be  rotated  by  means  of  the  two  handles. 
While  the  wheels  are  being  pressed  on  it  is  held  securely  in  po- 
sition by  a  set  screw,  but  afterward  when  it  is  necessary  to 
swing  the  mounted  wheels  around  in  order  to  place  them  on  the 
track  in  the  rear  of  the  press,  the  set  screw  is  loosened  and  the 
sleeve  revolved  180  degrees,  allowing  the  axle  to  swing  back. 
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FIC.     16. — CONCRETE    FOUNDATIONS    FOR    .\XLE    LATHES. 

Another  characteristic  improvement  is  that  the  block,  which  is 
placed  between  the  end  of  the  axle  and  the  ram,  is  hiMig  from  a 
hook  instead  of  being  left  to  lie  on  the  floor,  and  is  therefore  al- 
ways at  hand  when  required.  The  mounted  wheels  after  they 
have  been  swung  back  of  the  press  are  run  on  the  wheel  truck, 
shown  in  Fig.  19.  and  are  moved  to  one  of  the  tracks  running 
lengthwise  through  the  shop,  depending  upon  whether  they  are 
to  be  used  at  once  in  the  truck  shop  or  are  to  be  shipped  or 
stored  outside  of  the  shop. 

Another  interesting  device,  which  is  not  only  used  extensively 
in  the  shops  in  place  of  turiitables,  but  is  also  used  in  a  modified 
form  throughout  the  yards  where  it  is  not  advisable  to  use  turn- 
tables because  heavy  cars  and  locomotives  must  operate  over  the 
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from  ilu-  cfaiic  in  1-ij;.  15.  To  fiuililali-  liu-  ])ickiii!i  up  <it  a\lv> 
with  i]ii>  <Ivvirr  tlu-y  ai\-  iii>i  laid  llat  on  tlic  floor,  but  arc  sup- 
jxirttd  at  one  t.n(l  liy  tlu'  plank  shovvn  iu  the  forvjiTotnrd.  The 
Jatlus  ri  xt  U]>oii  cmnti'  f.  iniilatioh.s  <lMg.  i<>),  cadi  foumlalion 
hiin^'  larye  cnoimh  to  take  two  latlu's.  placed  hack  ti>  hack.  ThG- 
cnitinjis  and  itihricatini;  compound  drop  into  a  ])il  14  in.  deep,' 
and  the  comiMnnid  is  «lraincd  into  a  cavity  al  llie  centre  which 
contains  iat»heet  inm  tank,  hroni  thftj  it  is  putniH'tl  hack  iiUO 
circulation.  Ihc  cutlinKsare  cleaned  out  at  regular  iiitcrvals  hy 
laborers,  and   do  not    interfere  at   all   with  the  operator- 

I  he^e  latlie>  are  operate<l  al  hijih  .^peetl  and  to  sa\v  time, 
uhen  it  is  nece.^sarv  to  stop  ihem,  a  brake,  wliich  is  oji«i>rated  b}' 
t  III'  f<  M  it .  hiiii  -Ik'civ  placed  on  tfte  large  .^Irivjii.tj  pulley,  ami 
quickly  brings  tile  macliine  to  a  -top.  It  is  imi>orlant  to  use  eilt- 
tmj;  lool>  of  a  standard  size  in  order  ihit  the  W(»rkuian  may 
have  as  little  diuicuhy  as  pos.sible  in  changing  from  one  to  an- 
other. The  shank  of  the  hurnishing  t0ol  li;is  a  piiv  passir>g 
throu.uh  it  which  backs  Up  against  the  topi  p(»st,  ami  the oilly 
function  the  set-screw  has  to  perform  is  to  steady  the  tool.  The 
operator  does  not  have  to  screw  it  down  nearly  as  tighlly  as  when 
it  is  depended  nptm  to  keep  the  tt>ol  from  slipping  b.ickward. 

.\fter  the  axles  have  been  turned  they  arc  storetl  temporarily 
near  the  wheel  presses.  When  ready  to  have  whee's  mounted 
uiHin  them  the\  are  picked  up  by  an  air  hoist,  shown  in  h'ig.  17. 
which  operates  on  the  overhead  track,  and  are  dtiwsited  upoit  the 
small  truck  >hown  in  ITgs.  i8  and  ig.  it -will  .b«  seen  that  t 
air  hoist  has  a  re-crvoir  .'ittache<l  above  it.  Tln<  is  to  provide 
for  the  traveling  back  and  forth  of  the  hoist  and  to  do  away  with 
having  an  extremely  long  hose.  The  reservoir  is  charged  by  run- 
ning it  under  the  charging  device,  shown  in  the  ilhistration.  it 
being  only  necessary  to  pull  the  chain,  which  is  shown  suspen(le<l. 
thus  making  an  air-tight  connection  between  the  reservoir  :in<l 
the  charging  device  an<l  at  the  same  time  allowing  air  to  How 
into  the  reser\x>ir.  The  reservoir  has  a  capacitx  stlfficicnt  ftirthe 
handling  of  3  or  4  axles  without  re-charging.  v    •..    • 

ihe  truck  upon  which,  the  axle  is  placed  preparatory  to  mnimt- 
ing.   Kigs.    iS  and   K).  consists  jtractically  of  a   double  truck,  the 
lower  ])ortion   having  a   forwar4  and  b.ickward  tnoveinent,,  and; 
tile   upper   a   .sidvwise    niotion.     As  swxm-  as  ■  the  aide   h^^^^ 
pl.iced  upon  it  aii<l  the  wheel  .scat  has  been  white  leaded,  otie  of 
the  wheels  is  rolled  .iloiigside  the  truck  and  the  end  of  the  axle 
is  slipfied  into  it  by  moving  the  upper  part  of  the  axle  truck  side- 
wise.     The  second  Wheel  is  then  brought  forward,  and  by  press- 
ing the  lever  lightly  with  the  foot  air  is  admitted  to  the  cylinder 
and  the   plunger   is  fc.rced  upward  raising  the  end  of  the  axle 
sni'ficivntly  so  that  the  wheel  may  be  .slipped  over  the  enel.     The 
plunger  is  then  raised  toi  its  full  height  and  t'le  truck  is  tlioved', 
forward  undei"  the  wlleer  press.    The  wheel  prtss  is  Tilted  \vith  a, 
recording  pressure  gatige  as  Avell  as  with  an  ordin.lry  gauge.    The 
pressures  required  for  applying  wheels  for  cars  .-iiid  lenders  .are 
as   foHowsr  '-\"'/'  .;v-t>.  .':;;;: 
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;  A IV  interesting  inipr<ivcim lit  iim  been  tmde  lo  ♦!»<•  Ivheei;  press, 
\vhich  adds  greatly  to  its  tisvfulness.v  fitsteiul  <•!  having  the 
sleeve  hung  fntni  ihe  eio.ss  bar  it  has  In'en  fastetted  on  the  end 
of  th<.>  ram  atid  can  be  rotated  by  means  of  .the  twohaiidleir. 
While  th£  wheels  are -bk-iii^g  prcssctl^piiit^  ^i^^  in  po- 

sition by  ^a^^et   screw,   btit   afterward    when   it    is    'iecess»ry   to 
swing  thcmonnted  wheels  aroinul  in  order  i<>  place  them  <mi  the 
,  track  in  tile  rear  of  the  pres*i  the  set  scrt?u.-  is  lo<*M.>nod  and  the 
sleeve- reVohxHl  tSh*  degrei'>,  allowing  tl»c-axk'1o  suing  bkek. 
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■  .Another  characteristic  JinprovtMnent^  that  the  bfixtkv  which  is 
pT,Te<d  between  the  end  of  the  axle  an<I  the  rain,  is  hi' ng  from  a 
hook  insteadof  beitig  left  to  lie  on  the  tktor, ,and  is. therefore  ;d- 
ways  at  hand  when  r<'q.nir<xU  The  ■  jw>unic'd  w  hwls  'after  ihey 
have  be;.cn.  swi:ting  back  of  ([\'e  press  ^rc  riirt  on  thc%hcC'l  truck, 
"shown  ill  Fig.  10.  and  are  moved  to  one  .of  tlie  tracks  rtmrting 
leiiglhwise  tjiroiigh  the. shop,  clepetwliug  iiptHj  wlietlHT  thoy  are 
to  be  used  'It  once  in  "the  iriick  shop  or  are  to  be  shipped  or 
store*!  outside  of  the 'shoft . 

Another  interesting  device^  which  is  not  only  usi^ir  extensively 
iii  the  shops  in  pl.icc  of  tiirntables,  but  is  .-rt.so  U"-*-*!  iria  modiiled 
form  througlitiUt  the  yards  where  it  i>  not  ;tdvi>abkh  i'-Use  tttrn- 
tables  beciiUSe  hvax->  .cars  a'iidl<KN»nliStivesnttlst. operate  over  the 
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F  —Furnaces 

1.  Ajax  IJending  Rolls 

2.  Punch  and   Shears 

3.  Punch  and  Shears 

4.  Bulldozer.  Cold 

5.  Bulldozer 

6.  Punch  and  Shears 

7.  Bulldozer 

8.  Punch  and   Shears 

9.  r.ull.IoztT 

10.  Bulldozer 

11.  Bulldozer 

12.  BuIIdozei 

13.  Bulldozer 

14.  2,000-lb.   Hammer 


15.  1.3("0-lb.   Hammer 

Iti.  I'unch  and   Shears 

17.  2. 000-11).   Hammer 

IS.  600-11).   Hammer 

lit.  Scale 

20.  3-in.   Forging  Machine 

21.  lJ4-in.  Xut  Machine 

22.  XVi-'xn.   Xut   Machine 

23.  l}4-in.   Xut  Machine 

24.  Scale 

25.  4i-in.   Xut  Machine 
27.  Single   Shears 

38.  2-in.  Upsetting  Machine 

20.  2-in.    Bolt   Cutter 

30.  2-in.  Upsetting  Machine 


31.  2in.   Bolt  Cutttr 

32.  I'neumatic  Riveter 

33.  Flat  Iron  Saw 

34.  No.  9   Monogram   Fan 
3o.  200-lb.   Beaudry  Hamnicr 

36.  350-11).    Beaudry   Hammer 

37.  Punch  and  Shears 

38.  100-lb.  Bradlev  Hammer 

39.  100  lb.    Bradley    Hammer 

40.  100-lb.   Bradley  Hammer 

41.  100-lb.   Bradley  Hammer 

42.  200-lb.   Bradley   Hammer 

43.  Light  Pneumatic   Bulldozer 

44.  Eve    Bolt    Machine 


45.  l!-i-in.   Bolt  Header 

4r>.  Kye   Bolt   Machine 

4  7.  2-in.   Forging  Machine 

48.  IJ^-in.  Rivet  Machine 

49.  Forging  Machine 

50.  PK)lt   Header 

51.  Bolt  Header 

52.  Round  Iron   Shears 

53.  1^'j-in.    Bolt   Header 

54.  I'-i-in.   Bolt  Header 

55.  Round   Iron  Shears 
.")«.  Round   1  ron  Sh  -ars 

57.  IVi-in.  Bolt  Header 

58.  2-in.   Boh  Header 
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track,  is  shown  in  Fig.  20.  By  pressing  one  of  the  pins  air  is  ad- 
mitted to  the  air  cyhnder  and  the  piston  is  forced  upward,  allow- 
ing the  wheels  or  lorry  truck  to  be  swung  around;  by  pressing 
the  other  pin  the  air  is  released. 

Another  device,  quite  similar  to  the  one  above  described,  "is 
shown  in  Fig.  21.  It  is  often  necessary  to  store  mounted  wheels 
on  tracks  at  right  angles  to  the  one  on  which  they  are  brought 
out  of  the  shop,  and  fF=^uld  hardly  be  advisable  to  install  a 
lot  of  turntables  for  turning  them ;  it  is  an  awkward  job  to  do 
it  by  hand  and  requires  two  men.  The  truck  shown  can  easily  be 
moved  to  any  point  in  the  yard  and  the  air  hose  run  to  the  near- 
est connection.  It  is  only  necessary  to  roll  the  wheels  over  the 
truck,  press  the  lever  down  with  the  foot  to  admit  air  to  the 
cylinder,  and  swing  the  wheels  around,  release  the  air,  and  run 
them  oflF  on  to  the  side  track. 

Gray  Iron  Foundry. 

All  of  the  gray  iron  castings  for  the  locomotive  and  car  de- 
partments are  made  in  the  foundry,  which  lies  alongside  of  the 
locomotive  shop,  with  one  end  facing  the  midway.  As  a  number 
of  improvements  are  at  present  being  made  in  the  equipment  and 
operation  of  this  foundry  it  will  not  be  considered  at  length,  but 
will  be  taken  up  in  detail  in  connection  with  a  study  of  the  pas- 
senger car  department,  which  we  expect  to  present  later.  The 
castings  are  delivered  from  the  foundry  to  the  storage  bins  at 
the  truck  shop  and  freight  car  shop  on  lorry  cars,  over  the  tracks 
shown  on  the  general  plan.  Castings  for  shipment  to  outside 
points  are  transferred  to  the  storehouse. 

The  Smith  Shop.* 

The  wing  of  the  blacksmith  shop,  directly  opposite  the  car 
machine  shop,  is  devoted  entirely  to  work  for  the  car  department. 
It  is  about  130  ft.  wide  by  304  ft.  in  length.  The  output  of  this 
part  of  the  shop  averages  180  tons  per  day  and  eight  t'-ucks,  four 
men  to  a  truck,  are  required  for  handling  the  material  to  the  ma- 
chines and  delivering  it  to  the  shops  where  it  is  to  be  finished 

'  I'or  details  of  the  construction  of  the  smith  shop  see  pages  5  of  the 
.January,  and  37  of  the  February,  1905,  issues.  The  arrangement  and 
etiuiptrcnt,  at  the  titne  it  vas  first  put  in  service,  are  described  on  page  363 
of  the  October,  1905,  issue. 


or  applied.  There  are  niunerous  doors  in  the  building  and  the 
raw  material  is  stored  just  outside  the  shop  and  as  near  the 
machine,  where  it  is  to  be  forged,  as  possible. 

It  is  the  practice  to  order  the  iron  and  steel  cut  to  length  for 
the  various  purposes  for  v.hich  it  is  to  be  used.  This  simplifies 
the  problem  of  storing  it  to  advantage  and  cuts  out  considerable 
rehandling  of  material,  greatly  facilitating  the  progress  of  the 
work  through  the  shop.  About  5,000  lbs.  of  wrought  iron  or 
mild  steel  are  used  in  each  30-ton  standard  box  car  and  at  the 
rate  of  28  or  30  cars  per  day,  the  work  of  the  smith  shop  must 
be  carefully  planned  to  cut  out  lost  motioii  in  order  to  keep  up  the 
output  for  these  cars,  in  addition  to  that  for  the  passenger  car 
department  and  for  shipment  to  outside  points. 

Along  the  northern  side  of  this  building  is  a  shed  (indistinctly 
shown  in  the  background  at  the  left  in  Fig.  38),  under  which  a 
large  amount  of  material  is  stored  for  use  in  machines  along  that 
side  of  the  shop.  One  is  surprised  at  tlie  extremely  heavy  con- 
struction of  this  shed,  but  when  the  heavy  snowfall  is  considered, 
as  well  as  the  fact  that  the  greater  portion  of  the  snow  upon  one 
side  of  the  shop  roof  may  be  precipitated  upon  it,  it  is  not  to 
be  wondered  at.  The  more  expensive  material,  including  the  tool 
steel,  is  stored  in  a  76  x  64  ft.  frame  building,  east  of  the  shop. 
A  large  amount  of  bar  iron  and  rods  are  stored  between  the  end 
of  the  shop  and  the  reservoir,  and  just  south  of  the  reservoir. 
This  storage  yard  is  partially  shown  in  I*"ig.  2},.  The  wooden  tablets 
showing  the  sizes  of  the  iron  are  supported  at  the  ends  of  rods 
and  x'.re  at  least  four  or  five  feet  above  the  ground,  thus  making 
it  possible  to  locate  the  material  after  a  heavy  snowfall. 

A  plan  view  of  the  car  blacksmith  shop  is  shown  \u  Fig.  22. 
Coming  into  the  shop,  at  the  end  nearest  the  power  hf>Mse,  one  is 
first  attracted  by  the  Ajax  brake  lever  rolls,  which  are  shown  in 
Figs.  24  and  25.  The  dies  are  made  adjustable,  so  that  by  un- 
screwing three  screws  and  screwing  up  three  on  the  opposite  side 
the  eccentric  on  the  upper  roll  is  changed.  The  same  can  also 
be  done  on  the  lower  roll,  which  gauges  the  length  of  the  taper  to 
be  rolled.  The  thickness  of  the  lever  may  be  changed  as  much  as 
y^  in.  by  raising  the  upper  rolL  The  machine  is  fitted  with  a 
shear,  at  the  side,  for  rounding  the  ends  of  the  levers.  From  500 
to  750  levers  can  be  made  in  a  day  of  ten  hours. 
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uack.  is  .^Iiowii  in  I-ij;.  20:     Ry Tjircs^fn^  otre Vit  tJic  ffih.s  airis  vixf-r  _ 
iiiiltid  to  the  air  oliiidt-r  iird  tliv  piston  is  ii'rco<l  uinvard.  allt»vv^ 
ing  tlu    u  IkcIs  (vr  Wn   ttHtck  i«ii  be  swung  aroun<l:  by  pressing^:; 
the  otlur  pill  the  air  is  rck'ased. 

Anotlier    deAJce.   (|uite    .similar    to    the   one   abme    de^cril)cd,    is 
*li<>\vii  in  Fiijf.  _';i.-    It  i>  often  necessary  to  store  ni"mnie<l  wheels 
Ml  tracks  at  right  angles  to  the  one  oil  Avhich  thi'v  arc  brouglU: 
pt4t  of  liit^  shitp.  and  it  woidd   hardly  iJe  advisable  to  instat!  a 
lot  of  tnrntahli-.   for  turnniii  them :   it  is  an   awkward  johlo  do 
il  l>y  hand  and  re(|nires  two  men.      The  truck  shown  can  easily  he 
nwveVt  to  any  point  iii  the  yard  and  the  air  hose  run  to  the  near- 
est;) cctHiuctiitn;;  It  i^onI\   necessary;  10 ;j:!pU  the  whe«M^^^c^ 
triick.   press   the  levvr  down    with  the   fiwit  to  admit  air  to  the 
c>  thider,  and  >wiiig  the  wheels  arcuui^  .release  t1ie>.ir^ 
them  oiT  on  to  the  side  track.  '■'■         ■        •  -^  ''   '   "    .•' ^ '■':     :^ 

Gray  Iron  Foundry.  ".■•.'; 

.\11  I 'I   the  gray  iron  e:u^tings   f<ir  tlic  locqniotix'^  and  i^ 
|iartrhents  arcmadc  in  the  foumirx,  whidi  lies  alongride  of  the 
loeoiHotivc  shop,  with  one  eiwl  facing  the  midway.    .\s  a  luimber 
of  improvements  are  at  i>resent  hs'ing  made  ui  the  equipment  and 
operation  of  this  foiindr\   it  will  not  he  considend  at  length,  hut 
will  h|.-  taken  up  111  detail  in  connection  with  a  study  of  the  pas- 
stiiyef  ,car  departnieiit,   ulucli   we  e.\i*cct  .to  present  iatero  V'The. 
casiinirs  are  dehvered   from   the   foundry  to  the  storage  bins  at 
the  truck  shop  and  freight  c.ir  shop  on  lorry  cars,  over  the  tracks 
shown   on   the   general   plan.      Castings   for   shipnunt   to   outside, 
points  are  transfrrrrd   tO  the  stofchojise.  '■.    -.c^  ^•""^,: 

The  Smith  Shop.- 

I  he    wing   of   tlie    Iilaeksmith   shop,    directly ojiiio-^itr    ilie   car  , 
machine  shop,  is  devoted  entirely  to  work  for  the  ear  rlepartmvnt. 
It  is  about  1,^)  ft.  wide  hy  >i4  ft.  in  length,  .The  «mtput  of  thfs 
part  of  the  shop  .-ivi-rav'es  iSo  tons  per  day  ami  i-ivrht  t-ncks.  foijr; 
men  to  a  truck,  are  reijuind  for  handhng  the  niatrrjal  to  the  ma-, 
chiiies  and  lielivering  it  to  the\shops  ivvliere  it  is 'to ; dfC^i^ 

"   l-«r  dW."*}!!*  <»f  Ihe  consmiictiijti-  uf  the. smith;  slltJp   see  jiascs   .'V  of  tliip 

.laiiiinry.  a«<f  -37  <if  eiic  f'cbrnaiy.  1!>«."..  issues. Tlu-  ariaiimftiK-iit  ;an<| 
«.|ui|iii(in.  at  tic  time  it  v  as  (IrM  |i'.:«  in  service,  are  dr-crilud  un  pajje  363 
•f  tl)e  UctolK'r,  i*.«o,  issut.  .    ,./.»..•  . 


.  <i1'-appHM.     TheY^c' 'art  rnithiroii>  floor-   ni  tin    imilihuL;  .'uu   inc 
raw   inateriaj    is   -stored   jUst  outride   the   shop   and    .is    nur   the 
■ji»achi»Ve,:vk:here;i{  is  lotn:  forge<l.^^^^a^ 

It  is  f tie  practice. to  or<^  aiul. steel  eia  to  k-ngiii  for 

the  various  purfmses  for  v.hich  it  i-  to  he  trsod.  'I'hi^  ".impliiics 
the  prohlcnt  of  stitihig  it  t.-  advantage  and  cuts  nut  tnnsidyrable 
rehandling:  f>f  inalerial.  greatly  facilitating  the  progreiii  i;rf  tl»e 
work  through  the  shop. ;  .\ltowt  .5.onr»  11»s.;  *iif  wr<»Hg!it  frfnY  <*r 
mihl  steel  are  «sed  in  each  \?o-t*>n  standrtrd  ho\  car  And  al  the 
rate  ;i>f  .iS  or  jfc>  cars  per  (lay.  the  work  of  thv  smith  shop  niu'-t 
be  carefully  plaimedto;  cut  qui  lost  -uiotKoi  in  <<r<Jer  t<i  kee^*  ux>  the 
oui|fttt  for  tjk'se  ears.  i«r«ftl<Htiftii:  Jo  .tJut  for  tlte  iw»«*'njjfcr  xrar 
de]>artniint  and   for  shipnuni  to  .putsidt.'  poiiits. 

Along  the  imrthern  vjih-  of  this  huihling  i<  a  slu-d  ^  indistinctly 
.sliftwn  hi  the  h.ickgr.iund  at  the  left   in  l.-"ig,  .^Si,  uihjVr  which  a 

•rJiirge  ainotiiW  of  ntateri:iT  is  stored  f«»r ..use  Mi.:niachttiv>  along /tlvat 

/side  of  the  slw>p.  One  i."*  ssurprise<l  nt  tlie  extroineiv  heavy  .c««n- 
slruction  of  this  shed,  hut  Avhen  the  heavy  snt>wfal1  is  c.^nsidered. 
as  vvell  as  the  fact  thai  the  greater  ijortion  of  tlu-  'miow  ijl*"'^'  ^^^'^ 

,,  .side  'of  the  sTjop  fmtf  iniiv  \k:  j)ricipitated  ufxirr  it,  it  is  iiiCt  to 
l*e  woiMlered  at.  The  jiioTe  expeitHve.  niatyririK  inelading'the  IrtHl 
steel,  is  sti>red  in  .aj^Vxti^  ft  tVaiUehinhhiiir^  east. *^i,f  tlie  shop. 
A  large  amouiit  of  kir  iron  and  r«Hls^'re  MifretM>et^een  iJie  erwT 
of  the  shv^p  a4i<l  thy  reserxToir ..  and  jtisi  s<,»iilU.  ».«f  the  r^Nyrvoir. 
This  }^^>r:t«<^  yjH-<i  is  t'liTtially'sjioWn  iii  l'"ig.^5,'rhe  wo- »deji  taWet-s 
showing  the;  sizes  <»f  tile  iron  a.re  -Mipported  al  the  en«i5.of'fo<is 

yM\^  ."Vre  at  least  f.»nr  or  live  feet' ahove  thv  groun<l.  thiis  making 
it  pttssilde  t<V  hicate  thv  !uateri;d.aftvr  a  iu-avy  sriow  f.dl. 

A  plan  yiew^of;  the  .car  i^lacksniith  shop  i^  vliojKni  *ii  Tm^j.  22. 
Coniirig  intiii  itlu*  siro]T.  at  'the  -i'XtA  iK''<re>t  the-  i»J  <\ver  hoM<!e->.onc  is 
j'trsl  attracted  b\  tluAiaxhfakc  lever  roll  >.  which  ar-*  "hmvn  in 
l'"igs.  24  ^'wl  25  'I'he  dies  are  iuatjeadiu>tabh.  so  that  hyttn- 
serewii^g  three  screws. and  screwing  tH»  three  mi  the  op|)osite.si<re 
the  cecehtric  oijAlle  VM»per  ri^}  i*:  changeMj  .The.sa|ilie  can'  al.an 
Ik*  <lone  on  the  lower  roll,  which  i;auges  the  hrlgthof  ihO  taper  to 
he  toHvd,  The  thickness  <»f  the  Uyer  may  be  rhairged  as  nineh  as 
5J(  ill.  hy  niisiiig  the  upper  r<ill.  .  'llie  inHchine  Is jtilKd  with  a 
shear,  ut  tire  side,  for  nHniding  the  ends  of  the  1e.r«Ts.  Firrtni  .=;oo 
:td;730f  lev(^rs;caii  be  made  in  a  day  of:  ten  hours. 
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FK,.    2/.— IIOI.T    FORtilNC.     M.MIIINE,    SHOWING    THK    CHUTE    WHICH 
COXmCTS    THK    FINISIIKI)    HOLTS    TO    A    STEEL    i:0.\    SET    IN 

THE     FLOOR. 

This  end  of  the  shop  is  fitted  with  several  punches,  shears  and 
bulldozers.     The  bulldozer  for  fori^intj  arch  bars  lias  h  centering 


and  loaded  on  trucks  and  transported  to  the  car  machine  shop, 
where  tlie  bolts  are  threaded.  A  scale  is  hung  on  a  hoist  (Fig. 
_'S).  and  the  bolts  arc  weighed  while  they  are  being  lifted  from 
the  machine  to  the  truck,  the  piece  workers'  wages  being  based 
on  these  weights.  A  number  of  the  boxes  of  bolts  are  shown  in 
JMg.  29,  as  well  as  one  of  the  Aja.x  forging  machines.  The  bolt 
bi)xes  are  made  of  boiler  plate.  From  the  time  the  bolts  and  nuts 
ari'  made  until  they  are  placed  in  the  storage  bins  they  do  not 
touch  the  ground,  but  after  each  operation  are  dropped  directly 
into  the  bo.xes  or  buckets.  This  reduces  the  cost  of  handling  to 
1  niininnmi.  Fig.  30  shows  a  Williams  &  XvHiite  eye-bolt  machine, 
uliicli  is  used  for  bending  the  ends  of  the  brake  hangers. 

Car  Machine  Shop.* 

Only  that  part  of  the  car  machine  shop  will  be  considered 
which  is  devoted  to  work  used  on  freight  cars,  or  that  part  which 
lies  nearest  the  midway.  The  ofHce  of  the  superintendent  of  the 
car  department  is  located  upstairs  at  the  northeast  corner,  and 
directly  underneath  it,  and  extending  a  considerable  distance 
down  the  shop  arc  the  brass  repair,  cleaning  and  lacquer  rooms. 
It  is  quite  probable  that  this  department  will  be  removed  to  the 
new  passenger  shops  when  they  are  completed.  The  most  notice- 
able features  in  connection  with  the  operation  of  the  car  machine 


*  For  a  dcscrintion  ot'  tiie  hitilding  see  page  4  of  the  January,  lftO."»,  issue. 
The  e'lt'ipnicnt  atid  its  arraiistnitnt  are  considered  on  page  114  of  the  .\pril, 
1!m;,').  issiK. 


FIC.     jS. — FOKCING     .M.\CH1NE    .\.\1»    SC.M.E    OX    THE 
HOIST    FOK    WEIGHING    BOLTS. 

attachment  which  adjusts  tiie  bar  so  that  after  being  pressed 
both  ends  are  symmetrical,  regardless  of  any  slight  variation  there 
may  be  in  the  length  of  the  bars.  One  of  the  dies  has  a  shallow 
blade  which  makes  a  mark  at  the  centre  of  the  bar,  and  this  is 
used  to  facilitate  the  setting  up  of  the  bars  when  they  are  placed 
on  the  drilling  machines  in  the  machine  shop.  The  si.x  spindles 
of  the  drilling  machine  are  set  to  template  and  the  arch  bar  is 
quickly  adjusted  according  to  the  mark  at  its  centre. 

With  the  large  number  of  truss  rods  which  it  is  necessary  to 
provide,  considerable  attention  ca'.i  be  given  to  manufacturing 
them  efficiently.  A  study  of  the  plan  will  indicate  that  arrange- 
ments have  been  made  to  up-set  both  ends  of  the  bar  and  thread 
them  without  turning  the  bar  end  to  end.  Two  sets  o<"  furnaces, 
up-setting  machines  and  bolt  cutters,  have  been  provided,  as 
shown  both  on  the  plan  (Fig.  22)  and  in  Fig.  26. 

The  spring  department  is  being  removed  to  the  new  wing  of 
the  building  and  this  space  can  now  be  used  entirely  for  car  de- 
partment work. 

One  small  department  is  given  over  to  the  manufacture  of  nuts 
and  contains  two  nut  machines,  two  burring  machines  and  scales 
upon  which  the  nuts  are  weighed,  the  piece  workers'  wages  being 
based  on  these  weights.  The  nuts  are  placed  in  boxes,  before 
being  weighed,  and  these  arc  piled  upon  trucks  and  pushed 
through  into  the  car  machine  shop,  where  the  nuts  are  tapped. 
A  similar  feature  is  noticeable  in  connection  with  the  manufac- 
ture of  bolts.  The  bolts  are  dropped  from  the  forging  machine 
into  steel  buckets,  shown  in  Fig.  27.    These  are  hoisted  by  a  crane 


FIG.   jg. — STri:L   I.ONKS   FILLKll  WITH,  liOLTS   AND  RF.AUV  TO 
r.E   Tk.VNSFERREn    TO    THE    M.XCHI.NE    SHOP. 

shop  are  tlie  provisions  for  the  comfort  of  the  men  and  the  facili- 
ties for  turning  nut  the  work  expeditiously.   An  idea  of  the  out- 


FIG.     30. — EVE-BOLT     MACHINE     F0:<    BENDING     THE     ENDS     OF     THE 

BRAKE     HANGERS. 
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FIG.    31. — P.\RTI.\L    PL.\.\    OF   THK   C.\R    M.VCHINE   SHOP. 


CAR   MACHFXE  SHOP. 

Name  and  Maker.  .Motor 

Double    Inifi'er ,  .  ,  .v. ,  .  .  i  *..... 

l')oul>le   buffer 

Double    buffer 

Double    bulTer.     

^4-in    turret  lathe,   Uertram  &   Sons 

]<i  in.  slidinjr  head  drill  press,  Hamilton   Machine  Tool  Company. 

.Miller.   Smith  &  Coventry 

6-spindk  arch  bar  drill.   .Niles   Tool    Works.. 
6-spindle  arch   bar  <lrill,   l>ertrani   &   Sons.  ... 

6-spindle  drill    , . .  . .  ....«',■,«  v>  .«-• . 

6-s|)indle  arch  bar  drill,   ['ertrani  &  Sons ....,'.'.;•.,..,,-...,, 

6-spindle  drill,   Bertram  .*¥   Sons ^ ...  .  . . . ..... 

6-spindlc  drill,   Bertram  &  Sons 

6-spin<lle  drill,   Uertram  &  Sons. .....,..,.., 

6-?pindlc  drill,  Bertram  &  Sons ^  .••■!■•  ^ -»••••:>♦•..-•••  •- 

.32-iTi.   vertical  drill,    B-^rtram   &   Sons.  ..,..■.»...>..>...'..  ij. ;.-:.'.,•  • 

28-in.   vertical  drill,   Cincinnati    Machine    Tool    Company... 

25-in.   vertical   drill,   Bertram  &    Sons 

28-in.  vertical  drill,  Cincinnr.ti  Machine  Tool  Company  ..*...;.». . 
28-in.  vertical  drill,  Cincinnati  .Machine  Tool  Company  .■,»;,.,.■,,.  J; 
2S-in.  verti'.ul   drill,   Mc(irefi:or  &  (kiurlty.  ......,.;.  ...>...»..:»••?»••■• 


H.  P. 


rlO 


1  f  >  «r_«  •»••••• 


■a* 


Sons. 

....  w..^^  •i  •  .  ,  ..  .  . 

R.. 

•   '■    ■    •    •   km   •   •-■'» 

•  «.  •  •  a.  •  i».  •  •;-••'_•  •_  •  • 

R.... 

i  ■«  ^>;  •4^*-'.-« 

.  ♦  T.«  «■->,*  •"•-•"Ji>'»   • 

R. .., 

■».••'»  !•  •>".•"■•"'' 

•  •  •>  •  *  *■■-,_•_».  •  •  •;*-■  . 

R.,.i 
R.... 

:•  •:•,  •  •  •  •■.•  ^  • 

'."•  »  •'"•'■..•  4 .»'.•  .•,"•  •'»  • 

R 

R..  .. 

'«   4   ••'««>•■    ■ 

2fi-ir..   vertical  dr.ll,   I'rtntice   Bros 

20-in.  vortical  drill,   I'rcntiss 

20-in.   vertical   drill 

30. in.   vertical  drill 

2G-in.   vertical   drdl.   Bertram  &   Son 
25-in.   vertical   drill,   Bertram   &    S»ns 
6-in.    small    vertical    drill,    C.    1'. 
6-in.   small   vertical   drdl,   C.    1'. 
6-hi.   sma'l   vertical   drdl,   C.    P. 
fi-in.   small  vertical  drill,   C.   V. 
6-in.   small   vertical   drill,   C.    P. 
0-in.  small   vertical  drill,  C.   1'. 
0-in.   small   vortical   drill,   C.    P. 

8-in.  small  vertical  drill,  \V.   1".  &•  T.   Barnes  Company 

IG-in.  .sliding  head  drill  press.  Hamilton   Machine  Tool  Company. 
16-in.   sli<lins  hiad  drill   press.   Hamilton   Machine  Tool   Company. 

2-in.  fi-spindle  nut  tapper,  .•\cme  Machine  Company 

2-in.  6-spin>!le  nut  tapper.  Acme   Machine  Company 

1^-in.  6-spindle  nut  tapi)er,  .Xcme  Machine  Company 

1-in.    (i-S|iiiulle   nut    tapper,    .\cnie    Machine    Com])any .  .  .  . 

I'^-in.    4-spindle   nut   tapper ..i.,..^ 

1-in.    4-spindle   nut   tapper.. .i  .  .....i:».«.>*»«».r!r. 

l!^-in.    6-spindle  nut   tapper... ..■•..,...,;:;•.,;.->,■ 

IJ/J-in.    6-spiiidle   nut    tapper......... .v^.<... . . 

1  H  -in.    doidde   bolt   threader .  .  .; . i  .  •■, : '. . . .' .'. . . 

1  ^-in.    double  bolt   threader 

I'/i-m.  double  bolt  threader,  A.  R.  Williams  Machine  Company... 

IM-in.   doidde  bolt   threader ...,......,..,.»... 

l''<-in.  triple  bolt  threader,   Bertram  &   Sons,  ..,.....*;.'•.>.•..;.;..•.  • 

lj4-in.  triple  bolt  threader,  Bertram  &  Sons ./,".  v.v.. 

15;7-in.  doul/le  bolt  threader.   National   Machine  Company.,*^-.*. .. . 
2-in.    triple  bolt   threader.    National    Machine   Company  ....»,..,,.■..  • 

1-in    double  b(dt   threader .;...... 

T-5-in.  double  bolt  threader.  National  Machine  Company — ■.'. 

2-in.  triple  bolt  threader,  Bertram  &   .Sons........ 

2-in.   triple  bolt  threader,   Bertram  &  Sons.. 

Drill  jcrinder,   Washburn   Shops ._ .  .  . 

Universal    nulling   machine,    Xo.    3,    Cincinnati    Milling    Machine 

Company     

Universal  tool   !»rinder.   Cincinnati    Milling   Machine  Company.... 
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no 


10 


10 


put  of  this  shop  may  be  gained  from  the  fact  that  the  store  orders 
amount  to  more  than  the  requirements  at  the  Angus  shops. 

Three  things  are  necessary  to  get  the  ma.Kimum  output  from  a 
machine;  a  good  machine;  a  good  operator  and  good  surround- 
ings, including  facihties  for  handling  the  work  and  for  the  com- 


fart  and  convenience  of  the  operators.  Apparent- 
ly all  three  of  these  have  hccn  given  special  at- 
tention. The  machine  tools  are  kept  ni  an  excel- 
lent state  of  repair;  the  material  is  handled  in  a 
neat  and  orderly  manner:  special  facilities  ate 
provided  for  handling  the  work  to  ativl  fn>m  the 
machines  and  clamping  it  in  pl.ice ;  the  operator's 
comfort  and  convenience  have  been  studied  aiid 
provi<lcd  for.  These  features  may  best  be  etn- 
phasized  by  reference  to  tlic  acconipan\ing  photo- 
graphs. 

The  plan  of  that  part  of  the  shop  in  whicJi 
niost  of  the  ifreight  car  parts  arc  tinished  is  shown 
in  Fig.  .31.  Entering  the  door  from  the  midway 
attention  is  first  directed  to  the  group  of  six- 
spindle  drills,  two  of  which  are  used  entirely  for 
drilling  arch  bars.  One  of  tlic  arch  bar  drills  is 
shown  in  Fig.  s^.  Provision  has  been  made  for 
conducting  the  lubricating  compound  to  a  well 
from  which  it  is  circulated  by  a  pump.  Tlu-  plank 
fastened  to  the  front  of  the  machine  prevents  the 
compound  from  splashing  on  the  feet  of  the  op- 
erator. In  addition  to  this,  and  to  prevent  the 
compound  gathering  where  the  operator  will  be 
forced  to  step  into  it,  a  platform  has  been 
V-.,; constructed  as  shown.  Such  of  the  compoinul 
or  cuttings  as  may  fall  in  front  of  the  ma- 
chine drop  through  the  grating  out  of  the  way.  The  machine  is 
provided  with  special  facilities  for  quickly  clamping  the  bars  in 
place,  as  shown.  Fig.  33  shows  an  arrangLUient  w  Iiich  is  used 
in  connection  with  the  drilling  of  steel  wheel  cent'-cs  ft>r  pas- 
senger car  work.  The  lubricating  compound  is  drawn  oft  through 
the  funnels  and  drains  to  a  well  underneath,  the  same  kind  of 
floor  for  keeping  the  operator's  feet  dry  being  provided,  as  de- 
scribed above.  A  crane  swings  over  this  machine  for  hoisting 
the  centres  into  place  and  they  are  held  iii  ajig[  aftJ  UrJllcU  to 
template.  \  /;■'■■■"■::.•■'    --v 

Provision  for  keeping  the  operators'  feet  dry  and  keeping  the 
cuttings  from  under  their  feet  has  been  made  not  only  for  the 
large  machines,  but  also  for  the  smaller  ones,  as  shown  in  iMg. 
34.  The  arrangement  of  this  machine  is  similar  to  liiat  of  the 
other  small  drill  presses  and  sensitive  drills.  The  drill  illus- 
trated is  used  for  drilling  the  cotter  pin  holes  in  br.ike  beams. 
The 'pins  are  delivered  from  the  blacksmith  shop  in  boxes,  stwjwn 
alongside  the  machina,  and  the  operator  tills  an  empty  box  with 
the  finished  pins  as  he  emidies  one  of  the  others.  That  the  pro- 
vision for  the  men's  comfort  is  appreciated  is  shown  by  the  fact 
that  they  are  careful  to  keep  these  features  in  g<x»d  condition 
and  repair. 

In  many  of  the  iron  freight  car  parts  the  holes  are  jmnched 
in  the  smith  shop,  but  when  they  must  be  made  to  taice  pins,  as 
in  the  brake  lever  jaws,  etc.,  it  is  necessary  to  drill  or  leam  them ; 
there  are  also  places  where  it  is  impossible  to  punch  the  holes. 
Usually  the  drills  are  fitted  with  clamping  devices  tor  ln^lding 
the  pieces  so  that  the  piece  may,  be  released  or  fastened  in  place 
with  the  tap  of  a  hammer  or  pulling  a  levdr.  .\  jig  for  drilling 
the  dead  lever  guides  is  fitted  with  a  spacing  device,  the  guide 
being  shifted  the  proper  distance  between  the  holes  by  pulling  a 
lever,  marking  off  being  thus  made  umiecessary. 
::  Fig.  35  shows  a  row  of  nut  tappers.  The  nuts  are  brought  in 
from  the  blacksmith  shop  in  the  boxes,  and  as  they  are  tapped 
they  are  dropped  into  a  slide  which  carries  them  to  the  buckets 
back  of  the  machines.  The  capacity  of  these  buckets  is  just 
equal  to  that  of  one  of  the  boxes.  The  machine  in  the  fore- 
ground has  not  been  equipped  in  this  way,  it  being  necessary 
for  the  operator  to  drop  the  nuts  in  the  buckets  in  front  of  the 
machine.  The  other  machines  are,  however,  equipped  in  the 
same  way  as  the  one  shown  to  the  right.  1  he  boxes  are  weighed 
by  a  storehouse  representative,  and  those  which  are  to  be  shipped 
to  outside  points  have  covers  nailed  on  them  and  are  sent  to  the 
storehouse.  Here  also  are  seen  the  special  platforms  for  keeping 
the  operators'  feet  dry,  the  compound  being  drained  oflf  into  wells 
luiderneath  the  machines. 
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:iiri|    !(i;iili.il   cm   iriukv  .nid   tran-piTud  t<>   tlu-  o.ir  nncliiiu-   shop, 

wiurr  I'll    ImliN  ;iiv  tliri.;iiK(l.     A   sciiK-  is  luiiit;  <»n  a  lioist   ( iMg. 

j^i.  anil  iIk   li.>lt.>  art-  wiii^lud  uliilr  tlu'v  arc  iK-iiii;  lifted  fntm 

ilti-  111  lohiiu-  til  tlu-  iriu-k.  tlio  ]m\i-<-  \v(.>rkv.Ts'  \vag.v>  lA-iiis  based 

•  ii  ;i  I       uiii^iii^      A  iimulur  i.l  tlio  rM»?<os  of  IxiTts  are  t^lvown  in 

1    .     _ii.    ;~    v\ill  a>  line  i'\   tlu-   Aiax    t'op^iii.y  niaoliiiU'-;.      The  bolt 

h.':.^>  AW  iiiarK-  i>i  Ix'iUr  plalr.     h'roiii  llic  liiiu-  tlif  bolt>  and  nuts 

■•i\-iii;iiU-  until   tlu'v    art'  ^^I;l(.•^.■d  in  iIk-  sfon!;j.o  briis  tbcy  d<)  not 

\:ch  tlie  t<r(>und.  hut  after  cacli  ntnratiiMV  arc  <lr<!t»|)i.'d  directly 

I"  tlu   lioxcv  or  buckets.     This  reduces  the  coM.ril"  handjinj;  to 

iiii^uimuni.     [-"'j;   .^o  sliow*  a  \ViHiaui>  iK-  \\  bite  oye-boh  luachinc, 

-  '  ••■'i    i-  i:~.  (1    fi.r  bc4idij,!}i  the  ind-^  of  ihc  lirakv-  ban-^irs. 


yn'J:' J7.^^vx».x   ri«Ki;iNi  iXKi.  s.luiWlXr;' tiii    <  i»r  ik   wiihh 

•Tjt-V:  vHooK. 
1  iM>  xiiil  witby  >iioji  i>  lUlvd  "''Hj  several  pintclies.  shears  and 


Car  Machine  Shop.- 

<  >i'l\  liiai  pan  of  tin*  -Gar-,  niacbnie  -hop  will  be  coirsidcrcd 
which  I-  ilr\.>ie>l  til  work  u-ed  i^n  freii;ht  car-,  ar  that  jiart  which 
lie-  nearest  the  midway.  Ihe  ol'lice  of  the  superiuteniient  of  the 
car  <lep.inuienl  i-  l^cateil  up-t.iirs  ;ii  the  northeast  coriKr,  and 
dir.e«tl_\  underne.ith  it.  and  extendint'  a  considerable  distance 
d"un  ilu-  -h"p  are  the  brass  rcp.iir.  cUanin^  and  I.-icipur  rooms. 
It  I-  unite  prol>abIe  that  this  department  will  be  reuK.ved  to  the 
new  ]ia--ena;iT  -bojis  wlu-n  tlu'\  are  ccaupleted..  The  u'ost  notice- 
able features  in  connection  with  the  ojieration  of  tlie  c;;r  machine 

TIm"-  e 'tHpiriiiik.atiil  lis  yirrsuiui'iikw't  a'rV  c^>^^^Hl^  tut  ..n  i  ;i};i-'l|-4  .of-lhc  ...Vi>ri!, 

i<K:^.;i';iii»^  ■  ■        ■"      ■     ;        •'  ■    ■■.■■■  ■    ■   ;'  ': 


?=swr;jc?^:r^ 


.;:..i. ,.;:.- ..;     i  ..    ,o;.,;;,-;-    :.  ,    •.■.:'    -^ '    il.-ii.   ..:u:    In  ni;;    jtressed' 

' " 'tlf  i  im1> "are  syniMuV'^'!''  ' e^^artUc>s  offimy  "sl-jtibt'  ^•:lr*^;ltion  thcfe- 
niay  T>0  ;iti  (lu'  h;nsVh  V'j.-.ilivi.har.s:.    ( Jne  'i»f;  J.hv"  d:  i  shallow 

blacle.  \vhich  tn.'iki;-  a'niarlv ';i;t  the  cvntrc  ot  the  b.i,r.  and  this  i- 
"-■  d  fiV  fa.t'flir.ife  Jl'v   M  tlifii;  u|.»".'Vf  iheitiirf»,  \vhcii  tltey  are  jdaced 
e  dViiri^'vf  hiachine-  in  ifu-^vnachiuc;  .shoji.  .   "riiv  >i\  >pmdl<- 
.  :    '^  •Mk-hnit  nl}rl;a.c  inid  'ilie  ,{it"c:H  bar  i- 

(in  ,  k      .idji>le.tV.iiVV*»rdiii«  i.v-  '^'V  P*'^'^  M  Tf*  Centre. 

Wjih  iIk"  lar^c-  nmivhvr  of  irnsv  ro«)K^w  i-  ueces-.irv    t" 

.  jTitvidc,   *«jnsid«.}:a1>!e    .itttiition    eiiP.    lie'  fiiven    i<>    maniifacturinj; 
ihcnv  f^HV-iemly..-   >V  study  lyf  the  j»bHi  will  indicate  that  arr.inge- 
Wt%'^V:  madc;t«  np^ift:  h«"»th^  ot"  the  bar  and  thread 

tIkiu  vyiiiii'Mt,  tijruiiiir  'tiu-  l):iT  yijd  lo.cad.  '  Tw<)  sets  o»'  furnaces. 
uji-sciViii^.  rnach''H-.'^'  Uinl .  holt  cutters,  h-'ive  beeii  prn\id«d.  a- 
«h< ■  wn  I li ^t h  < in  the  plan  I Kig.  _'_* >  and  in  |"ij;.  J >. 

Ill  -)irintj  dvpartinent' !S'.J>ciu!U  removed  tp  tlic'  "^^^  wiiicr  <if 
the  buildiusi  and  tlm  sjKiiS;^  biiv  nu\v-  Ik^.V^^^^^^  entirely  iortar  dc- 
p;irtHient  \york. 

(Mu-  >maU  <Upariineni  i-  i^ix  *  n  .i\er  to  the  ni.mnfactnre  <<{  nut- 
and  coruain.v  two  jutt  iviiichitu-s.  two  btirrinj:  machines  and  -cales 
■ttp<in..\Vbicli  tUc.inits  are  weighed,  the  piece  worker-'  waije-  beinL: 
i)a.sWt  rrtiytiu'^^c  •\y«-ijjht«i.  The  nuts  arc  placed  in  b^xe-.  before 
heinii  weig}u-<I.  atT'l  tbe-e  are  piled  iipoii  truck-  and  flushed 
throui;li  into  the  i"ir  machhve  sh;>ii.  where  the  inn-  .re  tapped, 
A  siniil.tr  tVahire  irt  mtticcahle  in  connection  with  the  manufac- 
ture of  b.h-  'ihe  bolt!'  afC  drnppcil  from  the  forjiinu  m.ichine 
ihtast.ed  Nc^il'i.  slwK\vH  in  FifcV^/      The-e  ari'  hoi-ted  by  a  crane 


I  .<       JO.         -i..;.    :  .     M,.~    I  II. 1.1. H    will!     I  o!    !>     A  .\  i  >    Kl    \|l^      IK 

i.t;  TK.\x>i>-*ifJ!.Ri:ri  TO.  tiiK  m  \(  him    siior. 

■- sbi'ip' .-fre  thJu  pf'A'i>i<'n-  for  the  comfort  of  the  nun  and  ilu-  facili- 
ii(      '    ■    ;'irfiirir  out  the  W<»rk  expi  diiion-l\ .    An  ide.i  of  the  out- 


'-^W^em^^ 


I  !(..     .?().  —  K">  i:-l;ol.r     M.MMI.NK     Fo,;    IJK.NI'INC     llIK     KNUS    OF    THE 

likAKK     li  ANi.l.K.'^. 


Imkkiakv,  r.ios. 


AMl^RICAN    KNOTNKKR    AND    1^ AIT.ROAD    Tf^t't^XAT.. 
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i25?u:-- J.  C3:i»>: 


J  ■  lA- 


,i«irm 
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I.  ^'    •  ."'I-'   ■         »-^ 


.1-     S'V.  K 

...•'•;H 

;■•;■  -<^-*" 
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"'TTTTTr. 


^Q.^  m.:.. 


M  -tn.:*-  M.*-H«-y 


l.:iv:rli>rv 


llij'l'ilii' 
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i;]uixjjUi;J 


YH:.   ^I.— r\KT(Al.  Ifl.AN  H'PvTllK -CAR;  AlACItlXKjS|ll)i'. 


>'.•-•''•''•  w  ■.>  •'..  >.'.>'  .'. 


^^ 


I,  >   •  *   b'^  -•>*,<*•*  •;'•   •  jC"  1   '^ 


\»).      ■...::  \.nni-.  jiiiii  Xlitkivrv  Miii«ir  -11.  rl 

>>:!.  niiit^riU''  iiiit'ui 

■•J.   Diiiililc  bnniT.-..  ,:y. ,...;, . 
>.'«.  l>..ii!io  liiiiViTi. .'.....'...  .■; 

-Hi.    ItollJiJo    Imlur ,.:..;..:;.;.;;.. 

»T.    J.i-iii    tiiiTrt- hillii-.   IJiitrain  Jt   Soil- 

»».    I'i  in    ^lii'iii,!;  Iu,-ii|  iliill  vns^.  Il:t1iii)ti>i;   AladiHH;  'rttult'onui.iny 

>>•'.    Alilltr.   >niil!i  \  l"'\«Miln  ....................... ...-». 

;•".   «i  >l>Mi.1l»    .-iri-li   !t.ir  <lrfll.    Nit*-.    'I'.miI    \\^•i-ksVv.•...y.i■.. ,  .J  ..,■......;■ .. 

'.'1.  <;-'|>iuilJr  aJTli  1'ar  <lrill.    iUrtram   k\   .^(uvs.  .■v^i-iiiv'..::?'....;^  .v:;.  .".".j 

'■'■■i.   f<—\ih'i[\v  drill    ...  ....  .........  .  .,  .,,/,:/.  ...:..;..  .  .  .  .  .  .'^-.-i- .' 

!>:!.    t!--i)Mull.-  ariil   I>;ir  .Iiill.    Ilii-fnuit  ^-   Still,'*.* :.,'.■>■.,.,  .; 

H4  r> -iiirHllc  <lii:l.  lltitfain  \-  S<vns.  .V.,<....,  ,.i  ...;....,  ...-iC;.-.!  ~.. 
'.1.1.  <;-^|iii'illo  (Irili.  l!>  rtr.itn  ,S:  .*»iMi<;  ..,,'//.•...;;,. /v..'^';;'..  ^■•.  .■..,.'.■.■  ;.;ii. 
'.'ti.  •;  <|iiiiilU'  ilriM.  I'.trtrain  X  .s.>«V.,  .■.;,.'..;;.■;  iXLV.  ■.'/.■,■..-■.•;,;;•-",.-..  / 
'.'7.  C-iMMrlli-  ilrill.  licitram  &  .^nil---.^  .  .  ..-..>  .'.l' .:..^>-.>r.'-.'.,..-..i  .='.  ... 
!'-.  .»'..'-i''.  •V<  nical  "iiil!.  !'••  rlraiir  vV  ."^nh-.. .  -i  .'.■._;,.,:',■.;:'.;..;..  ■.A  .>;  » 
!i!i    2»in.  vtrtUMl   cjiill,   (.'iiH-iu»!;iii    Xlai'l'inv    Tirtl.' tV>ilTl»aiiyvi.i.>';.\ 

I'Mt,   S'.-iii.   v«rlii.)l   drill.    IJii  Irani  >V   .*<i..nv.  , .;.  v.:;'..'.  .,;W.i- .  . ->>  ."-^;..". 

Mil.   L•^-ill:  vi-rlioai  tlriil,  (•iiK-iun;  H   .Mai-'iiru    'i'i>i4  f>iiiij>;iiiv.'.;.>  {.':  .S  >• 

!«•,'.   ifH-iu.    vi.'"tiv'(l   •Irill.   t  iiicinii.Ui    .\|;i\'1i'ik*   T-u'l.ilxHiHnnjy'.-';^.  ,y;. ; 

||';!.  S^-iji.  Vi^rti'  i1  dnl'.,  .\ic<  tit«i>i'  \  <i<Jiirk.y-. ■.'-;■.■. ;.., 

TIM.    'J'"'  if-    v.rticali^r.!!.    I'rmtici     l!r.!>.  .;;,.'...;  .;W. 

111.'..   ii<  iv..   virtiv.il   iltili.   front  iss.;  .,;"...;,>>  i.^-.;%; -.v.  i 

KXi.    ',>(•  ii;,    virlir:il    il.-ill     ,.  .  .,:....■  V.V,,.''.'.;»V .-..■;.•■. '..,,•.•.■• 

I'i7.    ".It. ill.   vtrtic.il   <hill.  ....  ....%';..::........'.;  . 

!••>.   2t;.iii.   viriioi'  <lri|I.    Mcrtrain  &   S'>f:. 

lii'.t.   l'."i-!ii.  viMtical  iliiti,  J nri ram  »V   S'M'--.  ........ .. 

ijr,    liiii.  >.n:;.ir  xcrtval    -Irrll.    I'.    I.     R.  .     ..;\^>;;^j. 

r.'T.   «i- ill.    >.in:(j|    virtk-al    ilrill,   (  .    I'.    U. ...  ;^i  .;%;"..  !...< 

r,'».    «-Mi.    small    v.rtioal   .lilll.    T.    I'.    U.  ,.....•-.=  .'- i^>' 

ITX  (;-in.   vniall   v«r:ic;'l   .hill.  i.    V.    k  .;,:..>.,*'.■;.; .': 

!;!!►.  <;.in.   Miiair  vcrliial  .drill.   C    i'.    K.^:.V.v.>.i-.v.-...  . 

1  ."I.   li-iii.   •iiiiall  V«-rfica!   driil,   (".    I'.    K" .'.»',  ; '.  ,';",  ;  ',''-i. 

KfV.  <;-in.   sipall   vniical   <lril!.  ('.    F*.    K^.  .:...■.;.........,.;.,'.  .^ ... . 

1:>.!.   8in.  >in:ill  witical  drill.  W.    K.  .V  'V.   llariK's  t-'oiin>a«»y.^.  .r. .?:....  < 

i:'(.    Ki-iti.   sliiiii'ji  luad   drill  press.    Ihiiniitoti    Nlai'Jiitif  TiMir  jCiinniaiiy . 

^'^"'.    li'i-in.  slidini;  iu. -id  drill  iirt>;<,   ll.inii!ti  ii   Macliiju'  'ruol  ("iniiiiai'.y . 

i;{>.   i-iii.  fi-v|iiiitlU'  nut  :.iiii>ir.  .\iMii<-   .M.ii-lii'H-  ('<iiH|Klr.y .,...,;;.,•...  .• 

1  ".!».   2tii.   «l->iiin.!K-  nut  taci'^r.    .Ao'ii-    M.it-liitu-   ('••mpaiiv  ,./,»•-:..-.,;  •;.>-.r> 

14t».    I'^.-in.  fi-spiudlc  nut  tapi'fr,  .\cjiuv  MacUiiu-  (.'ouipanyv.^;;' ;  .V>.vy 

1  H.    l-iii.   ti-iiiiijic   mil    :a|<!>ir,    Aviwv   Jlav''-'''i.v  V''>fiil»al»y  .y^.  ii;- ..-.  • -'•"■ 

M'J.    II  j  -ii'.     4-spiiidlc    nut    lapln-r :  .  i  .  .  .  ;  ...  .,.>  . ...  .  ^.  •  .  . .,  .•. .  -■  J . »  -^  '.<•:.. 

11,t.    I^iii.    1>-fiindlf   nut   t.ipiicr.  . ,  .  , . ;  .- 

HI.   l'>-in.    ri-*piii.i1t'   nut    tapper..  ;,...> 

H."?.    I'J  in.    <J-spiriillf    nut    tappt-r.-.'.Vi-^;:^..-..^ './i.vir..;  ;>  i'.  ...I'..  ■.{.■••;; 

140.    1  'jiin.   <l<iiiWf  lintt   tlir'-.-nU-r,  .  .'.•iV.  '.W.  s. .  IV.  v- .:,'.';;.  ....  .-VV;'.'.; 

14..    l'..-iii.    (linilde  liiilt    tliK-adrr.  .  .  . ;.,■•.•■•••.••••••••••.' 

M^.  1  t-j-in.  donldi-  i..>!t  ilir<a<liT.  .\.  K.  Wiltiants  "\l.-^liiH«.'  Omi^iany , .i ,. 

H!>.   1  ''in.   dmil'l*-   Ix'll    tlircadfr.  .  :  .  .  ....  .  .  .  .  vi-.yv.jl.".  .■.'.»•.  .,'. .  .'W./ .>.?•>•.• 

LI".   l''.-in.   frip1<    li.lt   tlirtmliT.    fV'i^raui' &   Sf>»i^;lV-.'..:V',  .I- i.^v.-^,  •■•.•;•; 

t•'^■   l!jin.   triplf  Ix.1t  tliri:i<!ir,    I't-rirani   &   S^i.ns.  ;'..."..  ..'.V,..j-.'?^..-...^ 

1-'>2.    1!    -in.   iji.uMf   l»>1t   llircaili-r.    N.iti.m.il    Marliinic  Company.  ;','.,  ;■•,'• '.•. 

l.'i^J.   ',''111.    tripli-   l)..Il    tlirt  ;i.l.r.    N.itional    .Mavliinr   ("iini|»any.  ..v.  ,.•.'..  r 

1''4.    l-in     douldf    In. It    tllro-i.ltr.  .  .  . ............"•.  .:i%'.  j  ,>. 

'■?■'•   I'.'-"'"-   ■'..'iiMi'  In.It  tlncaiUr.   Nati.ma]   >f  .acliiije  CoHUviny  <.\.,ii'.  if 

'i'y>.   '..'in.  tripK-  ),iilt   tliiiaiicr,    Itirliaiii  \    .''^..iis.  .....'.  .■.;.;'..•..  ,*-.-i  ;.»... 

I'.i'.    2  in.    tripK-   In. It    tliri-adi-r.    li.rtrani  &   .Suns.  ...  .i  >..,....'.  .ii.  ,  .\ 

l.jx.    I)rill    Kniiil.  r.    \\  ;.<lilmrn    Slvns.  .  .^  .  . 

l.'i'.t.   rnivrfs.-.l    niilling    machim-.    Xd..  .3.    <'inciiiivati  Milling    M.iclijttf 
('..mpaiiy ; .  : : 

l*"'".    I'liivtrs.-.,!  ton!   ^rin.lcr.  Cincinnati    MillinK  Machine  Coniiiariy. .;. '.   ■ 

put  ..f  this  shop  may  1k'  tiaitu-*}  fnuii  tlu'  fact  that  tlie  -Storo  orders 
•  iin.Miiit  tn  nioin-  than  the  ii'iiiiircnu'iits  at  the  .\iisus  shOpS. 


f<»rt  atul  eiMivciiicnec"  of  tire  opffeaor**.    .\p|).-ir<.nt- 
Jy  all   thrc-f  nf  tlu-H'  h^ivi-  .hc't-ir  tiivvn.  -^piTrtl   .i' 
lyntion.     Tin-  niritliiiU-  tiM'l.s  :irt-,V,)'r    f    nn  i  so.  ! 

ylcm  s(a<v^  of  t^^iriirithc  ina*^ 
J  «oat  '.wil  onlvrlfytmiitK*^ ;'  >«h'' ' 

(  prrtA'idi'jfi  fi If  lirimlHii/.r  tin-  \\(*rii'l- 
iiKichinc*  ai>if  otuiuuijg  U  'itVplaiS 
tMnit<iri  ::tH<|  t;i«iiv-vi>ii;if<«  ■  Irnvtv  ^ 

;  pha>i>i;c«l  Ia  'rKf<;rVHV^C:^A^ 
;,'■  jirnpljA ';:y-^,;  ■■;  '    '  '         '■■  '- 

"v;";i(:t<^in'yii' :i^  itrvty-;<'  ' 

-.pirtltc  fliill-..  t\v<y   .; 
vy#i^)4ri^y;tTi-tv  :lKtr^:^iC>Viv.nf.■^■ 
y  sii4nviv::iii  :l.:tJi;..vf4i.  ■■i^y 
[ cii iiiiht«-i iiiii .  tlii    IriUrtca;  111^  -  o .■ii^.j". ii' 
■fn.iu  which  it  js  ciTt'iitttvil  hy  a  pjimi'. 
f<istcrK-4t«:4  tile  {rt>irt<.K(  Alio' wadvjiu-^^^ 
\-..mp<»iiiul  fr«riit  sj»Ui;i1iinjf  «>ii/t^ 
^•ratVin;     hi  aiMiln*!!  t'i-tlHNviirfid  u,.   ii.ii.v..!U   iIt' 
c<^iiHHiitnd  ;>iiilhcV«»^,  A,v1u'1"c   tl*c   iipvr;it\.r    ..'!   ' 
tViVcciV  X  tp  .'  ^it  c\}^  ;4ilt  < «    rft. ;  .^»;  j»l:rf  t»  >rn >     i 
"  ^x;t>ii>trticU?U  ,^^yii^»>w^  iiltci/^ctiinjiiJiH^il 

iliiiie  dr6p^^iit<?*ii;h  the  cfatuTa?'«ui;of  tbi-  Vfa\';:^.11i<   ■""■MuiC  i:. 
pr»ni<U-<l  \vith   sj>tHi;U  lacilaii-v   fi,ir  q't^ickly  dainpiiii.;  ■i">. i" 

|)hicc,  -Jaii  yi:ho\V)V.     Fi«i^' ,^AS'h<ni;s^»  airr^hgt-^not^t  \\!i\  It  i>  .iv*  • 
.jM  toiftiiccUon  wjtli   the-  vlrillitVjj  of-.^-tCvl  vvhs'il  y-i:iJt 
.icnpcr  car  w ufk.    Tliv  inln  kaiiit!>  c<:mij«itinil  i-^  drawn    ■.<   ...^  •.i.4  . 
the  Huinds  and  drains  t<>  re  wcH  utidersuaitn.itieyMi'il'-ls'nd  -^f 


iu" 


m^:^:. 


a 


'■■  >\  scribed  ftboyi?,.:  A   crane  .swM'Tigs.o«'r,'tW-'i  mavhilw yty+r . Ti«.tif.nii^ 

the  ceil r ri'S  nit 0  pluce  iinU  tlj ey  .%-c  li tW  ..«!  a  -^ »S  a" d  'tri^  !i''l  ^ ' 
lentplate..  •..;.;?;'  ..-'.'■■'■-■.•  =^!'  ■:  ■.y^.^.'-'^}  ■y^/>■['\'\...\  ^^', /':■■/'■}-:  J  ■'■'. 

"•     Pre »visii  >ii  -  f<}r  Iseepiitsj;"  tlie.-  <  *jii:f ;ti«Vr< .^  .foi't . «i»"v' .y'tn*f  k< T!»i^«   t  v . 
(■  11 1 1 itigs :  ftoio  rodder  /their  feet  -  Ua s  Itk-e^i .  lii:! - " 
lar;j»e  iri:ichift:e>;  i>t»t  al.;>tt  for  ?j1)tvy4n:j.lk-r.."^(^^^ 
^4.     The 'artariitenieinl  ,r»if  :this  iiiJicliiiJiV i""   'Mii'f^iX  ■ 
<ithvrsnia.ll.  drill    iMVs*.e.>;  ^%rid  "..:;<'.h-<it~v\v    t'riM         Th 
tratett  »*  liscfl  f.«ir ■;  drlHiiJir.: Tficux^l i%  /yiHt 
i> . , .i . j»,.v, i . ^1^^^.;  ,^"i"hc*|,jp4;  ;iro  tlttiy* red -l^ri fimt1w^1ikijd<>niit1»  s;ij(»iV.Jii  1  • 

aVihirsiile' ihe  iiKudiiiiO.  aiid  iiie  oiaraior  .n  j> '\   w..' 

tJie  ;lilii;^lfcd  pins  ytS;ho  ■tlllpt.tes  ^ijIW-;**!  ihcv<dli<^ifisv::  •:'1"'i    f    ?•  '     '11' 
visi«»n  for^^Hc  Wivl>!s  .c<rt  js./fjiprvdatot-l  f?y  stiiiwti 

lltait;  jl*€y -jsirt^  careCfti  jhniyfc^  ^«:i 

.  iaitd  ;rcp:ury  ■; 'yVvi^ryv^y  ■_>  ^^         x;' 
'   iri  inany  «>f  tiit^  Iron 'frei*!;1n    cai    ji^iii-   in.    iK:l<>  ...v   jai' 
in  llivrsinith  shi<p,  Imi  .when  ^hey'lJ1U•*tTK'nl;Vdi^lo  <;«.«•  j*;. 
•  iit  ttic  brake,: lirVcr  ja WsV  ctf..  it  |is;.jlri«.'Cx.-ssary..trt  dipi.if ^ >v : t o.itu  t 
tUcrc  arc  afe)  pJaces  wltere  it :|j»;.in||H»sSi^ilC/^  riie. /hoh  - 

>.:'..■■,  V'shaily  tTto  ilrills  are  Itttc^iil  witlrydaiinpinsr  deyici'**-  l«'r  J).yidii'i: 
J.  ;•  ■  .  ihe  iM"ece>i  s«y  that  the  pieCe^  niay.  ■"l>o'relea>.e»l  yr  Vasleiy!-«t  in  p].i<-. 
iflK  A^;%Uh;tho  th0  (if:.a  hatutner  <tr  tndl^  -drilhuu 

'   v,.,Ui<i  dcadyicvi'f  iruitles  IS 

.lK-i«sr  shift ecttht'  proper  di^taitee-betvv^vir  tfio  hak>.b_t^^^^  • 

/    ^ ,  ;lcvcr,  niarkiiiij  tviY  beini;  t|«f^  «ia<tc  unnece^"^;jry,  :  .  .  >  :  / 
i«  :  "vJ .•  I'iff^  .15  .sliows  ft  roiv  4)f  irui  iappers.     '1  Ih': >iui>;;flrc  brrtniclu-  ii» 
y"'-  v;'  fr<j«i  tbi^  bJacksinith  silop  iii  tUc  1k>x<;s,  atu|-,'j>i  tiiey  .'to  tapfKd 
jbcy  are  dropped  iiito  a  sjjde  witicli  car.ri<y  tbeni  l<>,.lhv  biickin- 
..  .  ,     l>ack  of  the   in.'icliines.    'The  VajKicily   of  ..tbese   Uuc\;ity    is    just 
;  '    equal  to   that  of  one   c»f   the  lM>xes:     .The  iliachiiK'  in,  the   f  ire- 
-10  r     ijnnind  ba.s   not  been   o*piii»pC(l   in ,  tbi*,:  wray.  it  ';H<eih«r  jhwrssarj 
for  the  operator  to  drop  the  mats  ih  tbc  bnckcts'irT^'roiit  of  the 
ni.ichine.      The    otln  r    maehiite^    are.    however.  tS^uippt-<l    in    the 
same  way  as  the  one  shown  t<>  the  risiht.     I  he  boxes  are  weiKli<"«l 
by  a  storehouse  representative,  and  t host.'  which  are  to  Ih'  shipped 
i*>  outside  point s  bav.c  coX'crs:  iiailetl  ofi  tbetn  .and;  Sine-  scitt  to  the 
I  hree  thinjis  are  necessary  to  get  the  maximum  output  from  a  ;    fjtorohousf.     Here  also' are  seen  tbc  special  platforms  for  keei«nff 
machine:  a  ^ood  machine;  a  goo<l  operator  .-ind  iioo<l  surr<>un»r-       the  openitors'  feet  dry.  the, c<>mp«;»undb^'ing^^^^^ 
niys.  itu-ludiiiy  facilities  for  haiullint-  the  work  and  for  the  com-       tinderneatl)    the   in;u-hiiies.' . ..   .  .   :'     :.'       '     'V  ':'"   "•"'■.■ 
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FK;.   .^_>. — SIX-SPINDLE   ARCH    BAR  DRILL.  FIG.   35. — NUT    T.\PPING    DEPARTMENT. 

FI^-    35- — SI.X-SPINDLE   DRILL  USED  FOR   STEEL  PASSENGER   CAR   WHEEL  FIG.   36. — STEEL  BOLT  BO.XES.      BOLT  THREADER   IN   THE  REAR. 

CENTERS.  FIG.   SJ. — PNEUMATIC   HAMMER  FOR  RIVETING  FIXTURES  TO 
FK;.   34. — SK.VSITIVE   DRILL    USED    FOR   DRILLING   COTTER   PIN    HOLES    IN  STEEL  END    IKX)X  OF   BOX   CARS. 

BRAKE    PINS. 
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Along  the  north  side  of  the  shop  are  a  niniiber  of  bolt  cutters. 
The  bolts  are  brought  in  from  the  blacksmith  shop  :n  the  iron 
boxes,  shown  in  Figs.  27,  29  and  36,  and  are  luiloaded  by  a  crane 
and  placed  convenient  to  the  machine  upon  which  they  are  to  be 
threaded.  As  the  bolts  are  threaded  they  are  thrown  into  an 
empty  bo.x,  and  wherTTlTis  is  tilled  it  is  placed  with  others  on  a 
truck  and  delivered  to  the  storehouse  or  to  the  shop  in  which 
they  are  to  be  used.  The  rods  for  the  framing  of  tlio  box  cars 
are  also  threaded  in  this  department. 

An  interesting  home-made  device  is  used  for  riveting  the  dif- 
ferent parts  on  the  iron  end  doors  of  the  standard  box  car.  It 
consists  of  the  body  of  an  old  long  stroke  air  hammer  attached  to 
a  frame,  as  shown  in  Fig.  37.  Rivets  are  driven  cold.  As  the 
treadle  is  pressed  down  the  end  of  the  hammer  is  brought  down 
on  the  head  of  the  rivet  and  is  placed  in  operation. 

Such  material  as  is  not  brought  directly  into  the  car  machine 
shop  is  stored  outside  at  the  most  convenient  point  to  the  ma- 
chine upon  which  it  is  to  be  finished.  For  instanc?.  the  rods 
which  are  used  in  the  framing  of  the  box  cars,  are  stored  along 
the  north  side  of  the  machine  shop,  nearest  to  the  bolt  cutting 


for  an  output  of  28  standard  30-ton  box  cars  per  day,  c<jnsists 
of  seven   men,  including  the   foreman. 

The  mounted  wheels  arc  rolled  on  at  one  end  of  the  track. 
The  truck  advances  from  one  stage  of  construction  to  another, 
the  material  being  piled  at  the  proper  place  alongside  the  trade, 
and  each  man  having  cert.ini  parts  of  the  work  which  he  must 
perform.  The  men  are  paid  on  a  piece-work  basis,  and  if  one 
man  slows  up  his  associates  see  to  it  that  he  makes  up  for  lost 
time,  for  the  output  of  the  entire  gang  will  suffer.  In  like  man- 
ner, if  one  man  has  difficulty  in  adjusting  a  part,  the  others  see 
to  it  that  he  is  given  proper  assistance.  The  gang  works  like  a 
machine,  except  that  intelligence  is  combined  with  et'crgy.  and 
if  one  part  becomes  clogged  the  energies  of  part  of  the  gang 
are  momentarily  concentrated  at  that  point  until  the  <Iifriculty  is 
overcome.  ^^     "'  '      ' 

The  results  are  astonishing.  Fifty-six  trucks  per  day,  or  at 
the  rate  of  eight  for  every  man,  including  the  foreman,  or  charge- 
hand,  is  doing  a  good  day's  work,  and  the  men  are  not  in  an  ex- 
hausted condition  by  any  means  when  the  whistle  blows.  It  is 
the  result  of  carefully  planned  and  specialized  work.     It  also  re- 


t'u,.  38. — sto:<.\(;k  uins  for  rods  oltsiue  of  .m.\chine  shop,     stor.vge 

SHED    ALONGSIDE    THE    BL.^CKS.MITH    SHOP    IN    THE    R£.\K. 
FIG.    39. — ERECTING  TRACK  IN   TRUCK  SHOP.  "    ■ 


FIG.    44. — GARRV     PNELMATIC     CRANE    FOR     UNLOADING 
BOLSTERS,    ETC. 


machines.  It  is  important  in  handling  the  large  amount  of  this 
material  to  keep  from  getting  the  different  size  rods  mixed  and  a 
very  simple  precaution  has  been  taken  to  prevent  this,  as  shown 
Jn  Fig.  38.  In  addition  to  having  the  size  plainly  stencilled  on  the 
front  of  the  bin  the  back  of  the  bin  is  adjusted  for  the  length  of 
the  rod  which  is  to  be  placed  in  it,  and  as  the  rods  are  piled  they 
are  pushed  back  until  they  come  in  contact  with  the  back.  If  the 
wrong  length  is  put  in  a  bin  it  immediately  becomes  noticeable. 
A  clear  passageway  has  been  left  between  the  back  of  the  bin 
and  the  side  of  the  building,  and  while  this  may  seem  a  waste  of 
space,  yet  it  is  possible  to  keep  the  surroundings  much  neater  and 
cleaner  than  under  other  conditions. 

Truck  Shop. 

One  end  of  the  wheel  shop  is  used  for  finishing  the  wheels  and 
axles  and  mounting  them,  as  has  been  described.  The  remaining 
portion  is  devoted  to  the  building  and  repairing  of  passenger  car 
trucks  and  the  building  of  freight  car  trucks.  When  the  freight 
car  shop  is  engaged  in  building  box  or  refrigerator  cars,  only  one 
track  is  used  for  building  trucks,  but  when  an  order  of  flat  cars 
IS  being  built  it  is  necessary  to  use  two  tracks.     The  truck  gang. 


quires  the  prompt  delivery  of  material  and  that  it  be  arranged 
and  piled  properly.  It  is  the  foreman's  or  charge-hand's  duty  to 
watch  the  delivery  of  material  and  oversee  and  assist  the  men. 

The  accompanying  photographs,  showing  the  truck  m  different 
stages  of  erection,  will  assist  in  making  the  work  of  tnis  depart- 
ment clear. 

The  wheels,  after  they  are  mounted,  are  placed  on  the  track 
upon  which  the  trucks  are  erected,  as  ^own  in  Fig.  39.  The 
journal  boxes  are  fitted  with  dust  guards  and  are  placed  on  the 
journals  by  a  helper,  who  devotes  only  a  small  portion  of  his 
time  to  this  work.  The  journal  boxes  are  stored  m  a  large 
quantity  alongside  the  track  and  additional  storage  room  is  pro- 
vided just  outside  of  the  shop. 

When  the  wheels  in  this  condition  are  moved  forward  to  a 
certain  point  two  of  the  truck  gang  come  back  and  fit  the  journal 
brasses  and  wedges  in  place.  The  wheels  are  then  moved  forward 
and  the  lower  arch  bar  is  placed  on  the  boxes  and  the  two  column 
castings  are  placed  on  the  sloping  part  of  the  bar.  The  san<J 
plank  (the  brake  hanger  brackets  are  riveted  to  the  sand  plank 
in  the  smith  shop)  is  then  swung  into  place  with  a  cr.me  and  the 
short  bolts  which  connect  it  to  the  column  castings  are  put  iA 
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III..    ,^5. —  M    T     1  AI'l-INi.     in  rAKIM  I- NT. 

H(,.    ^(k — STKVA.   r.Ul.T    Kii.XKS.      i:n|.r   TIIKl.MU.K    l.\    IIIK  KKAK. 
•  ■''     .C— I'M- I'M  \  IK     II  \.\IMKk  I'dk   I<l\i:il.\(,  FIXTURKS-TO 
STKKI,   EN  II    liiMK   "K    l!<i\    (  AK.-. 


I'liirtrAUVvVltJOS, 


AMKKir.W     i:\(.i\KKK    AXI)    RAiLKOAi)    r<HKX^Ivi 


Aloii,^  tin-  imrtli  >icK'  i>ft!u'  >liii])  ;ii\'  a  lUiiiiluT  i>l.'.f'U  I'lilU  i -. 
Till-  l»;>Il>  aiv  linuj^lii  ill  inmi  ilu-  hiack^nikii  >li<H»  >"  t'l^"  '<"" 
li  iM's.  ^lJo\\n  in  I'tys.  J7:.  j«i  anil  .;( .  au«tarc  uiVlu;uk:(f  by  a  craiu^ 
and  platrd  onuir.iiiU  t.i  ihc  iiKU'liiiK'  uiVui  Avhivlv  llu'v.  AR' JU)  ^1^^^ 
tliriatlvd.  A>  tin.'  li;>lis  aii  tlnradul  tluv  :iii  thniwii  irtio  an 
onipty  Iwix,  ami  wlivu  ilii>  i>  rdU<l  ii.  i>  pJatvd.  uiili  ',illH'i>"n  a  . 
irui-k  and  diJivirt'd  to  tiu-  sti)Rlui«*iv.  or.  t<>  tlit"  slJ<;i;> 'i«  u-liidi 
iluy  are  tt>  be  ti-svfL,  "rijc  tih^s  lor  ilk"  fr^^ 
aiv  aUi>  lIu-ia<K-d  in  this  dipartnuiit, .  ;7:.::\;,  "Vv'^v ;■;  \  ^ 

An  intirrstinii;  IiMnu-  niadi-  rkviciv  !s-4T>i'd -f<Vr.  rivltiirg  the  iliiV 
hnnt   iiar:>  <iii  ilu    in>ii  o(id  iUi<>rU  i)f;  thC'  >Ufiidar«I  l»  ^K^^^^^^^^ 
vMii>isis  ,,i"  ilu-  l)rid\  <if  an  dd  I'Mig/^iniktvair.^^iamviivr- ittuu"-h^^ 
a   Iranu-.  as  slioun  in    I'ii;.   ,v.      Kivi-t>.  aiV  (friviMi  coi<I-     "A>  live 
tnadlv  is  prc-o-i-d  down  tin.'  vnd  of  llit-  liailinitr  is  brtntj^lu  >l<mJi 
>>\]  ilu-  luad  <tl  thr  rivet  ar»<l  is  plaetd  iir  n|Kratioir/      :  ^  ^^..,  -^ 

Sndi  niaurial  a>  i-  n<it  UnniglU^diroctly  wrt<^jtHc  i^^^^^ 
-\\<>]i  is  stun-*!   i.nt-idr  at    ilie  iiiost  ConvftTient   point   ttitliv'tnri-; 
iliiiH-    upon    wliiel)    it    i^    tn   hi'    linishorl.      l-'or  tristanc  •,    tlio    nids 
wlui'li  ari-  u-Ki\  ill  tin-   iratnin.u  <>|  ilic  1h>x  cars,  are  slo.r«.*<I  al'iiiy 
il'f  nortli   -ide  nf  ilu    niadiiiu'  sliiip/ tiL\ar<>t  to:  theiiplt  ctitiilifj-^ 


liiv   an   utnpiii   <»l    j<S    -tandard   30  l*>u   l.ox    eai's   IKf    •' ■       .     n----; 
•  if    >c\ tn   nieiij  jjuludiug.ilie   forcniaa:  :  ]   V  ■...■. 

Iliv  n)«Kinte4  vviieeltit  a-ir<.  r<~»Hy|tl  rvii':  at-wWAttixi  01.  lite .  track: 
I  he  irnck  axlvanie-^  iram  one;>ta>re:  ^f  ciitistructiiiiM,- lyy- w<V(3''i<;f'i 
t he  niau rial  Ikuti'  jnlvtl  a'  the  jirtiiH-f  .i)bw;\-  ali Hiiisidv  the  trktrk.' 
and  eaeh  ijiau  huv  ii'R  eeVt  iiu  i»;irts  >>i:  tjio  vvofk  Avil;' •iiljc^.iinj^l 
jiert(»tiji,  V^i lie  i««;h  ittc  jiavl ^iii;  a  jiit^cfwijirk  la^is.  ::n«J  iC  tijVe' 
tmn  slows  iio  hi^: ;f ssjJt-Vatv^  ''iV*^/^*'  it  tlial,  Ih^  ^li/ike?  ;Ui  t'orVl'  " 
^t^]lu^  for  the  ottt|im  of  /ilu-  •  ntire  $jan?i^u^  lilvC  t)4au- 

viu't.  il  iire  jiiiiii  has  dilikitlu  in  a»lj^l^linJ•  ;V  part,  ^hvloilur^  ~rn 
to  it  tliat  he  is:  sivoi  proiiir  a>>i-«*la.nci'^    'i  Iijjipifijf  \<*vrk* 
tn^tcffini-/  excci)t  that   infe.llijjtti^tH;  .V-j''<nnlMde^^^^  i 

if  i lire  pari    iH-eonu-s  tl<'ij;^».d   the-  eiiprjitir-^   oi.  y>art   <•!  l- 

arv  liWuiUMiUirily  oiiHjciUTa^^^^  jwini    ir,,.,"*   ,1,..  . 

■( tverconje..'  '■/   V:^--''-; '.-.   ■\^:'[\"y^::.\  •^■'  • 

:  'Hie  Tcs«U«:^  itrv-  a^U11HsIJiij}^^.^  '^ Hy-M^  >nvckit  •  ptT"^  <J;iy. ^>y-  at 
'  the  ra*e  of  eijiht  for  even'  nian;  iiicludinsi  tlie-  forertiaiiv  or  charjsc^ 

hand,  is  doin^  a  'Roorl  tla>"s  \v<<rk',  ;;n<?  thc'iiTrH  arv:^  tv;>!  hi  an  <-x-. 

haiisled  eoii<litit»n  l>y  a|n  jiu  ;itis\vvlun  the  Avhistk'  hl'-lxr*  '  ft  i-* 
. fliv'  rcsttk  of  cnfefnlJy  plan^  !S|keviaU/^-<i  uork 


'  '"'■    0'^-~~^"''=-^'''     l'l\>    l-OK    kiMi>    ML   1  .SIPK    II.    ,\l  A(  U  I  M.    .-IIUI".       ^XOK 

SHKIi    .\U)X<iSll»K    THK    l!l..\i  KS.M1.T1I     Slfol'    I  \     III  I-     KK\K 
km;.   .J9.— ERKCTtXC  TR.U'k  IX  TRVtK  §HOl\ 

niailiine'i.  It  i-~  inipurtant  in  lianilliuir"  thV  lat^jre"  ainoant  of  thi*; 
inaurial  tu  kn-j)  from  getlii,g  ihe  diti\-rent  si/e  ro<l>  inixeVl  ami  a 
very,  simple  precaution  ha>  been  lakeiiti*  prevent  this,  a.s  ^hpwn 
'"  li.t?  .^^.  Jn  addition  to  having  the  si/e  plainly  steii'  illc<l  on  the 
iront  of  the  bin  the  hack  of  the  bin  is  adjusted  for  the  length  of 
the  rod  which  is  to  be  placed  in  it.  and  as  the  n.ds  are  piled  they 
aiT  puslud  b.H-k  nntil  they  come  in  c«mtact  with  the  back.  If  the 
wrung  length  is  pnt  in  a  bin  ii  itnnu-diately  becomes  «otice;ible. 
A  clear  passageway  has  bun  left  bitwein  thr  l)ack  nf  the  bin 
and  the  side  of  the  buibhng,  and  whiK-  this  nia\  sn.ni  a  waste:of 
-pacr.  yi-t  it  i-  ]>•  >--iI)l..'  to  keep  tile  surromtdiirgs  ivnicb  neater  aivtl  , 
cKani  r   tlian   under  otlier  conditions.  .. !.  ■ 

Truck  Shop. 

One  end  of  tbv  wluel  shop  is  used  for  finishing  tWw heels  and 
axles  and  moiuiting  thciii,  as  has  been  descrilH'd.  Tbe  remaining 
iKTtitin  is  <Ivvoted  to  the  building  .infl  rej)airing  of  pas?cnger  car 
triu-ks  and  the  building  of  freight  car  trucks.  When  the  freight 
car  shop  is  engaged  in  buihhng  box  or  refrigerator  car>.  <inly  one 
track  is  Used  for  buikling  trucks,  but  when  an  order  of  flat  cars 
i>-  bring  biiiU  it  i^  necej^Sary  to  use  two  tracks.     The  truck  gang. 


y-K 


HG.    44.— Tij.VKKV     rXLi  M  A  III       I  KAN  11.  KyK     CNUjAarXu 


qitife^i  the  proiuiyt  deJiv-crA-  of  maft*riaK  and  fe  . 

an<l  pile<!  jiropirly.     Jt  is  the  foi^iiian^s:  <ii^  chargCrhJMid'ii /July  to 
w\;uch  -tke  deli.vcr\.<>f  n»at\'ri;d  aud.4vcisce.a»id;a5sisit.tlic/im^i^ 

'Ihc  accoiupanx iiig  i)holograplis.  4io\v.jng  the  t^'tu'k  in  <litTerent 
stages  of  ereciit>n,  \vdl  .a'ssist  ii^iHaking.  the  «;«.»r^..^ftiiia. dispart  - 
nient  clear.-,  .:;;,. " ' ■" . ; i- >  ^--'  -r/^'-^;-/  ,:' :; .•;.■. .. t'-r'/f.-.. ; •-  ■!'■/■'' .1/';^ ■:':■':'.■■'■.     . 

iTli^Wi«els^;  after  th«*y  arc^  moi|iit<M(i;  are  jpla^i^ 
iipiiu  which  tjve  trucks  are  erectcdv  a)?  sl^^  The 

jpnriial  boxes  are  titled  with  <hWt  g»t;iTds  and  arc;  placed  "n  the 
j«)HrHals:by  a  helper,  who  devotes  only  a  sm.nTl  portion  of  his- 
time  to  this  work.  The  journal  boxes  arc  5««>rvd  in  a  lafgv 
■iqtuiutity  along>icii-  the  track  and  adilitional  i»torafre  rdiinu  i$  firrtt 
viikd  just  outside  of  the  '«h<ip..;  :  ', 

When  the  wheels  in  this  conditinn  .ire  nwcd  forv\ar^l  to  ;» 
certiiin  point  two  of  the  truck  gang  come  back  ::iid  fir  liie  j-jurnai 
btvisscs  and  wedges  hi  place.  The  wheels  are  then  moved  forward 
and  the  lower  arch  bar  is  placed  on  the  hoLxes  ajid  tin*  tivn  column 
eastings  are  placed  on  tlu  slo])ing  part  .>f  the  kir.  The  sand 
plank  (tlie  brake  hanger  brackets  are  rivetcil  to  the  sand  iilank 
Ml  the  smith  shopi  is  then  vwung  into  place  with  a  cr.me  and  tlic 
short  bolts  which   connect  it  to  the  column  castings  are  put  iA 
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FtG,    45. — FIVK  TON    C.RAFTON    CRANE   IN    THE   LUMBER    YARD. 


place,  but  the  nuts  are  not  drawn  up  tight.  The  spring  seat, 
springs,  spring  cap  and  the  Barber  rollers,  are  put  in  place  and 
the  journal  bolts  are  laid  on  top  of  the  box  alongside  the  arch 
bar.  The  truck  in  this  condition  is  shown  in  P^ig.  40.  Another 
view  of  the  same  stage,  but  looking  down  the  shop  and  showing 
the  various  stages  of  erection  and  the  material  piled  along  both 
sides  and  in  the  middle  of  the  track,  is  shown  in  Fig.  41. 

The  truck  is  moved  forward  and  the  truck  bolster  is  dropped 
into  place  by  a  crane  and  the  top  arch  bars  are  placed  in  posi- 
tion. The  column  bolts  arc  then  driven  in.  The  work  described 
thus  far,  excepting  for  the  placing  in  position  of  the  truck  bol- 
ster, has  all  been  done  by  two  men.  The  partially  erected  truck 
has  been  moved  forward  possibly  a  couple  of  times.  While  the 
first  two  men  have  been  driving  in  the  column  bolts  a  third  man 
has  been  engaged  in  hanging  the  brake  beams.  This  man  also 
tightens  up  the  inside  bolts  which  connect  the  column  castings 
and  the  spring  plank.  When  the  work  has  progressed  thus  far 
the  truck  is  again  moved  forward  and  two  other  men  drive  in  the 
journal  box  bolts,  while  the  sixth  man  is  engaged  \i\  putting  in 
the  brake  levers.  This  sixth  man  is  the  one  who  puts  the  truck 
bolsters  in  place  with  the  aid  of  a  crane  and  he  also  puts  the  bod\- 
bolster  in  place  after  the  truck  has  been  completed.  It  is  the 
duty  of  the  fourth  and  fifth  men  to  put  the  bottom  tie  bar  into 
place  and  to  put  the  nuts  on  and  draw  up  the  column  and  jour- 
nal box  bolts.  As  may  be  seen  in  Fig.  43.  a  pit  is  provided 
alongside  the  track  for  this  last  operation,  so  that  the  men  may 
perform  it  conveniently.  .;\     v 

One  can  hardly  realize  the  rapidity  with  which  a  truck  is  erect- 
ed without  actually  seeing  it  done.  In  watching  the  gang  it  was 
noticed  that  there  was  practically  no  talking  among  the  men  and 
questioning  developed  these  facts.  The  gang  boss  was  a  Scotch- 
Irishman,  who  could  talk  no  French;  two  of  the  men  were  Jews; 
two  were  French,  one  of  them  could  not  talk  English ;  one  was 
a  Russian  and  could  speak  only  his  own  language ;  the  other 
member  was  an  Italian  and  could  speak  English  and  some 
French.  As  the  men  were  working  piece-work  it  is  not  sur- 
prising that  there  was  not  much  talking,  but  the  fact  that  such 
a  mixture  of  men  could  do  such  efficient  work  speaks  well  for  the 
system  of  organization  and  of  specialization.  After  the  trucks  are 
completed  they  are  either  pushed  out  of  the  shop  and  stored  on 
the  other  side  of  the  midway  or  are  taken  directly  to  the  freight 
car  building  shop. 

The  Simplex  truck  and  body  bolsters,  the  springs,  brake  beams 
and  journal  boxes  are  unloaded  from  the  cars  and  stored  just 
outside  the  shop.  The  bolsters  are  unloaded  by  tV^e  2.000-lb. 
Garry  crane  illustrated  in  Fig.  44.     The  end  of  the  cable  is  fast- 


ened to  the  bolster  inside  the  car,.a  piece  of  wood  being  placed 
bi'twecn  the  cable  and  the  side  or  top  of  the  door,  so  that  in 
drawing  out  the  bolster  the  car  will  :iot  be  injured.  Th-tse  cranes 
were  furnished  by  the  Garrj'  Iron  &  Steel  Company,  who  have 
since  disposed  of  this  part  of  their  business  to  the  Cleveland  City 
1-orge  &  Iron  Company  of  Cleveland.  Clamps  are  provided  for 
holding  the  crane  to  the  rail  when  in  operation.  The  revolving 
I)L'd  rests  on  a  row  of  196  iV^  in.  steel  balls.  The  load  is  lifted 
by  the  air  cylinder,  and  revolved  by  another  air  cylinder,  placed 
within  the  revolving  bed.  The  swinging  movement  is  controlled 
In-  an  air  brake.  The  crane  is  portable  but  not  self-propelling.  It 
i.ias  a  lift  of  12  ft.  0  iu.  and  a  reach  of  12  ft. 

Lumber  Yard. 

The  lumber  yard  covers  about  40  acres  and  is  laid  out  with 
25  tracks.  The  store  department  inspects,  culls  and  tallys  all 
Iinnber  as  it  is  received,  and  sees  that  it  is  properly  piled.  An 
idea  of  the  extent  of  this  v.ork  may  be  gained  from  the  following 
extract  taken  from  a  paper  presented  by  Mr.  J.  H.  Callaghan.  the 
general  storekeeper,  before  the  Canadian  Railway  Club  in  Janu- 
ary, 1906.  The  figures  are,  of  course,  still  larger  at  the  present 
time. 

"For  the  ten  months  ending  October  31,  1905.  there  were  no 
less  than  2.350  cars  of  lumber  unloaded  and  piled,  a  total  of 
28,188,000  feet,  or  an  average  of  113,000  feet  daily.  The  quantity 
delivered  to  shops  and  shipped  on  the  line  for  the  same  period 
amounted  to  about  4,000,000  feet  in  excess  of  these  figures.  The 
stock  carried  for  all  purposes  during  the  present  year  has  varied 
trcjm  eight  to  thirteen  million  feet,  board  measure,  of  which 
quantity  one  and  a  half  millions  are  carried  for  the  purpose  of 
supph  ing  outside  points  and  repair  work,  the  balance  for  new 
equipment  orders.  The  woods  carried  in  this  stock  :ange  from 
the  ordinary  spruce,  pine,  birch,  and  oak  used  for  freight  car 
construction,  to  the  rarest  imported  woods  used  in  finishing  the 
passenger  rolling  stock." 

The  lumber  is  delivered  to  the  planing  mill  and  riry-kiln  on 
four-wheel  lorry  trucks.  The  sills  arc  loaded  by  the  Grafton  & 
Co.  (Bedford.  England,)  5-ton  crane,  shown  in  Fig.  45.  When 
four  cr  five  of  the  lorry  cars  have  been  loaded  they  ."ire  coupled 
together  and  pulled  to  their  destination  by  the  Grafton  crane. 
This  crane  is  capable  of  lifting  5  tons  at  15  ft..  3  tons  at  2T  ft., 
and  2  tons  at  27  ft.  radius,  traveling  with  any  of  these  loads  when 
free  and  in  any  position.  It  has  the  following  motions:  Hoisting, 
lowering,  either  by  the  engines  or  by  brake;  slewing  in  either 
direction,  independent  bf  the  sense  of  rotation  of  the  engines; 
derricking  and  traveling.    The  driver  at  all  times  has  a  clear  and 
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l[»I:«:c,  l.Mit  tlio  JUUS .  .arc  Hot,  drawn  uj)  tight.     Thp.  si»r|ug;  >o:n» 
siin'jiJisV  H)riiiir  ciij)  ;(ii«l  tfic  IJ.irbi-r  rollors.  are  ]Hit  ri  ]>laov  .iinl 
lEic  jcnimal  InAii  aro  laid  n\i  ti>p nf  the  bux  aliuiiisi'lc  tlic  arch  . 
bar:  :T]io:  t nick  in  this  V<=»»diti<m.is^^^s  Fi}i.  4(>.    .Xtnither 

v^c\l^.(>if•.tl^V  ?aujlo>.taii;e.  Jjui'lCwkiiii;  down  tlic  sh<ij)  and  shuwiiig 
thi'  varkftiH  stag<'s  <>f  ircoti<)naiid  tlvf  niateri.d  piki.)  id*>njj  IjQth 
"-idOs  liinr  in  iJic  niiihllc  ot  the  travk.  is^howiV  in  Ifi^.  4J.  >  •  ;^    ' 

The  truck  is  moved  firrvvard  oimI  the  trtvck  hi.»lst«-r  is  dropifed 
into  j)lace  by  a  cfJUiC- ajkl/theVtiM>  '?(TvIVvbJirs  arit^.  placed,  uvriJttsjir; 
lion.     'I'lic  cnhrnni  lMdt>  ar^.^  then,  tK^ivcH-  itr.'    fho  \v<vrk  disvriiK:«l^ 
thu>   tar.  eNceplin.c   for  the  jvhiciny  in  iKVsition  rif  th-  tftick  i»ol- 
>lrr.  h^is  all  lieiii  thine  bytjivo.nien, The  irn;Ualty:  eFf<.-t(t''d/trtick 
Ikis  been  moved  foruar<Jl  i^>8siWv^:  a  wiqifc/^af  tiliies..  "VVhik- itlu-.  l: 
lirst  Uvbiticji  have  Ix'Cudrivnig  ill  titcc^^^ 

has  hocii  eiiiiaiied  in  hant;in.£j  tho  brake  beams,     'rivis  man  al-'V 
tightens  np   the   in>ide  holt-   which  connect   t.he  c<dunn!   ca.>tii!j;>   . 
:md  the  sprincr  jdank.     XV'iicii  tUc  vwirk  has^  ^l^^^^^^ 
the  truck  is  agahi  ininvfl  for\vard  aind  two  otli.er  nien  driVe  in  the 
journal  box  bolts:.  Avhile  the  sixth  nian  is  en.yasied  iii  j.uttinji  hi 
the  brake  lever?;.     This  sixtliuian  i^  the  one  \vhi>  purs  the  truck 
holsters  in  place  with  the  aid  of  a  crane  and  he  also  intts  the  body 
bolster  in  place  after  tjio  truck  has  bectv  coit^pfeod.     It  is  the  ■ 
duty  of  the  fourth  .'•ml  fifth  men  to' put  the  boltoni  lie  bar  into/' 
pl.icc  and  to  put  the  nuts  on  ami  draw  up  the  colum-i  an<l  jour- 
nal  Intx   holts.     .\s  tnay  Im?  sc»en   in    Fiy.   43,  a   pit  i:s   provided 
alonfrsidc  the  track  for  this;  last  Operation,  so  that  tlfj  jnj^tVinay 
perform   it   conveniently.  :■■: '-^ --"■.■  :~''i'f:..M-: ':■  ' 

<  )iie  can  hardly  realize  the  iapi<lity  with  which  a  trtick  is  erect 
ed  withoiU  actually  .seeing  it  tlone.  Jn  watching  the  KanR  it  vvas 
iiotici  d  that  tin  ii'  \\.i-~  iir.uiie;i!ly  no.  talking  aiiionglhe  then  iiii^^ 
qitestioning  developed  these  facts,  'f  he  gatrg  Ixi.ss was:  a  Scotcli- 
Trishman.  who  could  t;ilk  no  l-'rtijch ;  two  of  the  inon  '.vcre  Jews; 
two  were  hrench.  one  of  them  could  not  talk  English  ;c)iie  was 
a  Russian  atul  c»)uld  speak  oiily  his  own  language ;  the  other 
number"  was  -aii  Italfaii  and  cwild  speak  English  'aiul  ^JUe 
I'rench.  \.\s  the  men  were  working  piece-w()rk  It*  »s  hot  sur- 
prising that  there  \v;is  not  inuch  talking,  but  the  fact  that  such 
.1  mixture  of  men  could  do  such  cflicient  work  speaks  veil  for  the 
■>>  stem  of  organization  ruid  of  specialization.  After  the;t;ru<flf s  arc- 
completed  they  are  cither  pushed  out  of  the  shop  and  strtred  on 
tlu  other  'iide  of  the  liiifl,tt'ay  or  are  taken  dircytlvvto. the  freight. 
ear  building  shop.         ''       ■  -      ^"   '.]':;. -"/r:^.'- ;.~ 

The  Simplex  truck  and  body  bolsters,  the  sprhigs, -brake  hcam? 
and  journal  lioxes  are  unloa<led  fr«>m  the  cars  an<l?4'^red  just 
outside  the  shop.  The  bolsters  are  uidoaded  by  tVe  2.<xio-ll). 
(larry  crane  illustrated  in  Fig.  44.     The  en<l  of  the  cable  is  fa-^t- 


ciied  Jo  the .boists'r  in>idv  i he-^'ariiK.  pk'ce; m  ,Avoj»d  iK-rng  piaviKl 
ijVtUA'in  the  caV)k-  aud  ihc  >(»te  jLir  luji  4.Vf  i^he  floors  so.  (hat  hi 
(Irriwiaig  out  the  I)olstvt,  tik'  cir  .Will  riivt  Ik-  iiijuTxd.  I'h'  <.v  cr.a.u.-s 
were; ti.trnislHd: '%  the  O'lTfy  ■(.J't'jii  &'v^.teel  ;Ci»rapail\> ■  wha-li;* •  - 
. '.-^leo  rUsfMi^o4.  of :.tliis  pai-t  of  -their  b»sijiifK«i  to  ^tiic  Cli>vc1aiid  City 
iMirge  &  Iroiv  Ci>hip.'n>\:  v.f  Ck'Vehthjl.  .  Clanip?  ;ire  piS»vid<^3Vt*">r 
h(»khiig'th<;:tfr^aj)e;  M*  the  .r.tiJ  -Avii^jn  iia  «H>efa'tJMh.  .'I'lae  rv^  ■^'  i''" 
ik^l  H^st.s.oi^  ?^  i:ow  of  'nj»(  I '2  -iij."  sicej  kdl-..  Tlxj  load  i- 
fn^Uiii"  ii^^r ;.tH linVler:Va iul;  xexT  dva-d  :!«'  .'ViHtlhej:  air  vCjdjiitler.  -iil.'ttsc*] 
vvithiiv  the  revH living  lied.'  'i'hy  >winging  tuovenk-iil  ts  coj-.trolled 
t»\;  an  air  brakti     1  hi-  crahvis,  p(i^rt.di.K-liu*  (hit  .>el^^^^  ■'  •        '• 

jnis^aTilt  of  li  fiTh  inf  aiid  a  r^adv  of  IJ;  ft. 

'r^^^XiVrC    .  Lumber  i'Tatd.. 

Vl'ltc:  TiiWiJH  r    \arii   eov^•r^  aI»oiU    40  ricr*.  -   ;i.n(i    i-   i.i-  1   oui    wnu 
J5  tracks.  'i'he;str>re  (iep.arihieni  JirstHct-.  tuiU  :uvdi t>dlv -   .ill 
iiuilbvr.-:*^ -^t  JS7  f;ej(?eivt^^^^^  au«i  vt<<sH'ba't  ii:  is  'j»n>pfcrly  irik 
-  i-lvvT  c^f  ;the  exfcjjl  <il  .Uiis^'A^^  tlK»  foUott.iiK 

^  Niracl  taken  fr<ihi  a  ))apcr  pK^*c•ni^ed  by.  \lr.  J.  Tk  Calhighan.  llie 
general  stiirekcepep.  before  the  i:^anad''an  Kailway  CIu'j  ju .Ja«u- 
arA'i   1996,    rrhe  tigures  .artfi  i^r^  hirgir  at  the  pre'.oht 

..     ''!•"<»+  the  ten  months'  eiuiing;<)cioher  .^1.   njtj.S,  the:-  were  wo 

.  U'ss;  than   -W^v>  cars  of  hVmWr  uul<iadcd   and  piknl.  a  t«taV-^>f 

_\S.i8S.n(>o  feet,  QF  alt  averatvecif  J.«3.oo(>  feet  ilaiVv.    !rhe  -qtmirtity 

delivered  t<V  shops  amrshipik^d  6ft  th^:;''!^^^^  same  j>eri.i*d 

ini(iunle(l  to  ahont  4.(K3«).(>oo  feet  it)  extVs^^  tig ti fit-*:     The 

>tock  carried  for  all  purpo«.es  (hiring  the  pre»el1t  yearha*  \aTu-d 

I'roin    ligiu    to   ihirli^».n    miriion;  fci'l.    hoard    nHraMir*.,  of   which 

'^tiiamuy-  one  aiwl  a  half  nvillion^;  kTV=ciWrij^^  loif  "tlit'  j«urpo>c  of 

-niiph iug outride  jMiints;  :uvd  repair  u'Virk;  the  iKiljjncO:  5f<>t  iiic-w 

e()uipinent  <;trder>.     The  wtods  carried  in  thi>  W«^ck'  Tjitge  ^roiii 

tile  ordinary   spruce,  .pioe.  hirch,-  iuitl  oak   used  lor   treigltj    c^ir 

construction,  to  the  ra.rest  intported  .  w.o«>dsHtsc»T  in  '"ini^htrrg  the 

tKissenger  t«nk!|5  stock.'^ 

v'J  he   linnber  is  ^lehvered   to  the  jilaning  mOl   aixl   <ny-kihi   (>i\ 
four-wheel  lorry  trucks.    .The  sills  are  loaded  hy  tho  Gftrflon  A- 
;Co.   ( lk"dk>rd*  Enghuid.)  .^-t<MVfrane.'  shown  iti  Fig.  45.     Wjien 
fori  r ;  or .;  ii  t=ti .  .0  f  t  ho  Wry^ 

iogether  and  pulled  to  tlieir  destiii;itio.fi  hy  tlie  .Gntit<iu  craiK:, 
'ibis  crane  is  capable  of  lilting  5  ton-«  at  1.=^  ti-.  .\  top'*  at  2\  ft. 
and.  j»  tony  at -'7  ft,  radiu>,  tnivehivg  with  .any  of  these  loads  wlu-n 
free  a'iid  in  any  position*  It  lia$  the  following  niotiom;:  Floisting. 
loweriiig.  either  hy;  the  enginies  or  by  brake; ;  slewing  Jii- cither 
direclion,  independent  bf  the  sense  of  rotation  of  tlie  engines ; 
derrickint;  an<l  travrlhig,     TIic  driver  at  all  time«  h.is  :\  cl<:ir  and 
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FIG.    48. — END   OF   THE   PLANIXG    MILL,   LOOKING   FROM    THE    FREIGHT  CAR   SHOP. 


uninterrupted  view  of  his  work.     A  safe   load  indicator  shows 
the  radius  of  the  jib  and  the  corresponding  safe  working  load. 

Ordinarily  the  crane  pulls  about  4  or  5  loads,  but  the  writer 
saw  it  handling  7  loads  as  follows:  Three  cars  of  sills  (90); 
2  cars  end  plates  (100);  i  car  needle  beams  (50);  and  i  car 
purlins  (J2o).  These  were  taken  to  the  north  end  of  the  plan- 
ing mill  (Fig.  46),  and  by  means  of  the  transfer  table  were 
placed  where  they  could  be  run  into  the  shop  when  reeded. 

Dry  Kiln. 

The  dry  kiln  of  the  freight  car  department  (Fig.  47)  is  located 
near  the  west  end  of  the  planing  mill,  is  divided  into  three 
compartments,  each  19  x  85  ft.  and  has  a  capacity  for  148,000  ft. 
of  lumber.  The  kiln  is  equipped  with  the  Morton  system,  fur- 
nished by  the  A.  H.  Andrews  Company  of  Chicago.  The  side 
walls  are  of  brick,  the  division  walls  of  timber  and  the  roof  is  of 
wood  with  gravel  covering.  The  ends  of  the  kiln  are  covered 
with  canvas  curtains  which  may  be  rolled  up.  Special  attention 
is  directed  to  the  location  of  the  kiln.  The  machines  m  the  mill, 
for  finishing  the  lumber  which  passes  through  the  kiln,  are  all 
located  near  the  entrance  from  the  kiln. 

Planing  Mill.* 

The  planing  mill  is  directly  across  the  midway  from  the  freight 
car  erecting  shop,  with  sufficient  space  between  it  and  the  mid- 
way to  provide  for  the  temporary  storage  of  finished  material. 
This  end  of  the  mill  is  shown  in  Fig.  48.  There  is  a  transfer 
table,  shown  also  in  Fig.  i,  just  behind  the  trucks  in  the  fore- 
ground of  this  view.  For  lack  of  space  a  plan  of  the  mill  is  not 
reproduced.  The  one  on"  page  117  of  the  April,  1905,  issue  is 
practically  correct,  as  comparatively  few  changes  have  been  made 
since  that  time. 

The  mill  is  divided  into  two  parts  with  two  foremen,  one  rep- 
resenting the  freight  car  department  and  the  other  the  passenger 
car  department.  It  has  two  longitudinal  tracks  extending  through 
it,  dividing  it  into  three  parts.  The  part  on  the  north  side  and 
the  greater  portion  of  the  middle  part  are  used  by  the  freight  car 
department.  The  sills  enter  at  the  northeastern  end  of  the  mill 
and  are  passed  directly  from  the  truck  to  the  planer.  A  view 
looking  down  this  part  of  the  shop  is  shown  in  Fig.  49.  The 
cross-cut  saw  at  the  right  is  used  for  cutting  the  sills  to  length. 
They  are  then  laid  off  for  drilling  and  tenoning  and  are  passed 
down  the  shop  to  the  end  tenoning  machine,  five  spindle  vertical 
boring  machine  and  gaining  machine.  Fig.  50  is  a  view  looking 
toward  the  northeast  from  the  point  where  the  sills  are  in  a  fin- 
ished condition  and  ready  to  be  loaded  on  a  truck  with  the  air 
hoist  and  be  pushed  through  to  the  freight  car  shop.  The  mid- 
dle portion  of  the  mill  at  the  east  end  is  used  principally  for 
finishing  the  various  parts  of  the  freight  car  framing  ?nd  Fig.  51 


is  a  view  looking  down  this  part  of  the  shop  from  a  stairway 
at  the  east  end. 

Just  west  of  that  part  of  the  north  side  of  shop,  where  the 
sills  are  finished,  is  a  small  department  for  building  grain  doors 
and  side  and  end  ladders,  as  shown  in  Fig.  52.    A  povernment 


'ssue 


For   .1   ckscription   of  t^e   building  see   page   3"  of  the    February,    1905, 


FIG.   47. — FREIGHT  C.\R  DEPART.MENT  DRV   KILX. 

FIG.   49.— SILL   DEPARTMENT   OF   THE   PLANING    MILL. 

regulation  requires  the  addition  of  duplicate  ladders  and  steps 
to  all  the  freight  car  equipment  in  use.  Twenty  thousand  of  these 
ladders  were  built  during  the  past  year.  They  are  ])ainted  by 
dipping  them  in  a  vat  just  west  of  the  mill. 
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IK;.    4S.-^EXft  of   tH£   PiAxlXcVMtU-.tOOKtN^^   from    THK   f  RFllrHT  car  SftJPi 


uiiiiitcrniptcd   view   t>t    his   wurk.      \   s.iU-    li»;i(l   jiidicator   >ho\\s 
till.-  radius  of  the  jib  and  tlic  currcsfu Hiding  satV  workini;  load. 

Ordinarily  the  crane  pulls  about  4  or  5  loads  but  llic  writer 
saw  it  liandlinti  7  ]<>;id^  as  t\dlows:;Tliree  cars  oj  sills  (90)  ; 
_•  cars  end  plates  (100);  i  car  nocdle  beains  (50) ;  au<l  r  car 
jiurlins  t  ij<»).  Ilioc  were  taken  to  the  north  vnd  of  the  plan- 
ing mill  (  I'ij;.  40>.  and  by  means  of  the  transfcjr  table  \vvr> 
placed  where  they  could  be  run  into  the  shop  when  rcetk'd. 

rile  dr\  kiln  ui  the  freight  car  departnknt  (Fig,  47y  r«1ochtc<l 
near  , the wi^t  end  of  the  planing  ntill.  is  divide<l  into  thiici 
I oinpartinetUs.  each  19  x  ^^5  ft.  an<l  has  a  capacity  for  l^S.ocjo- ft 
"f  lumber;  The  ^^\n  is  equiitpe*!  witb  the  Morton  sv  steni,  fur 
nished  by  the  .\,  M.  Andrews  Company  of  Chicag**:  The  sidi 
\\aUs  arc  of; brick,  the  division  walls  of  tipibei-  an«l  the  roof  is  «i 
wood  with  gravel  covering.  The  ends  of  the  kilii  arcArovered 
with  canvas  ctirtain>  whicl!  ina>  be  rolled  up.  Spevtal  atu  Ution 
i>  directed  to  (be  location  of  the  kiln.  Tlic.machiiifes  hi  the  mill. 
for,  finishing-  the  lumber  which  passes  tlifoi!ght1ic  kiln,  ar<?  all 
located  Jicitr;  the  entrance  ■frpiiiAhe  kiitt.  r  A^^^       ■i'^'ii^r 

Planing  Mill. 

The  planing  mill  i>  (lirectly  across  the  nttdAVay  from  the  frei.^^^^ 
car  erecting  5h<)p.  \yitb  >itt'rici\iitAip;ict^  hetwctMX  it  and  the  niid- 
way  to  provide  for  the  temporary  storage  Af  fmish. dniaterial. 
This  end  of  the  mill  i>  sluiwii  in  big.  4.S.  There  Ls  a  transfer 
table,  shown  also  in  Fig.  i,  just  behiinl  the  thicks  in  thfefoVe^ 
ground  of  this  view.  For  lack  of  .space  a  plan  of  the  niiU  is  lu>t 
repri.duce<l.  The  one  on  paiie  J 17  of  the  April.  l()of;.  issue  is 
practically  correct,  as  compr.nttivel}  few  changes  liave  been  made 
since  that  time.  '/V'   "'' 

The  mill  is  divided  into  two  parts  with  two  foreman,  one  fcii- 
resenting  the  freii-ht  car  depaitnunt  and  the  other  the  passciiger 
car  de])artment.  It  lia>  two  luni;itudinal  tracks  extending  tbro'.tgli 
it.  dividing  it  inio  tlirec  pnrt<.  The  part  on  the  north  side  and 
the  greater  portion  of  the  middle  r-'irt  arc  nsed  by  the  freight  car 
dei>artment.  Tlu-  >ills  enter  at  the  northeastern  end  of  the  null 
and  ;ire  passed  directly  from  the  truck  to  the  i)laner.  A  view 
looking  down  this  part  of  the  sho[)  is  shown  in  Fig.  49.  llie 
ctos.S^cut  saw  at  the  riglu  is  ttsed  f<tr  cutting  the  sills  to  length. 
I  hey  are  then  laid  off  for  drillii^g  and  tenoning  and  are  passed 
down  tile  shop  to  the  end  tenoning  inachinc,  five  spindle  vertical 
boring  m.ichine  and  g.iining  macliine.  Fig.  50  is  a  view  looking 
toward  the  northeast  from  the  p<»int  where  the  sills  are  in  a  fin 
ished  ct.ndition  .ind  ready  to  be  toadied  on  a  trtick  with  the  riir 
hoist  and  be  pushc<I  throtudi  to  the  freight  car  shop.  The  mid- 
dle portion  of  the  mill  at  the  e.ist  end  is  used  principally  for 
finishing  the  various  parts  of  the  freight  car  framing  :'nd  Fig.  31 

*  l*"or   n   descri|»tit)n  <5f   t!'c   Iniililing  .<ww   pact"   37 of  the    Fihruar*'.  Ifto.V, 


is  a  view  looking  down  tins  part.  pi. the  shop  troni  a  stairway 
al  the  east  eiid»  ,,•.         ;■     -     ;     v'     i^  .  .., 

Just  west  of  that  i)art  of  ■the  north  'side,  of  shop,  where  ihi> 
sills  are  tinishcd.isAi  small  department  for  building  grain  doors 
.^l^^J  side  .'uid  Jend-  ktihlers.  a>  :slwwn  in  Fig.  52.    A  f^vcirumeirt 


f  U;    47.-r-FKEI(iHt  VaR  OKPAirriWKNt  DRV  K1TA-. 

J  !(..    49.— SIJ.I.    l»KR\kTMEXT   OF    THE   I'LAXtXG    MIIX. 

ifegitlation  feqtjires  the  addition  of  dupitcate  ladders  and  steps 
to  all  the  freight  car  eipnpment  in  use.  Twenty  thousand  of  these 
ladders  were  built  during  the  past  yean  They  are  painted  by 
dipping  thenv  in  a  yat  just  west  o^  '^he  mill. 
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The  west  end  of  the  shop,  near  the  dry  kiln,  is  used  for  finish- 
ing sheathing,  rooting  and  flooring  as  it  comes  from  the  dry  kiln. 
The  pieces  arc  planed,  cut  to  length  and  passed  through  holes  in 
the  doors  or  wall  and  loaded  on  trucks  and  taken  to  the  freight 
car  shop  or  temporarily  piled  just  outside  the  mill.  A  view  of 
one  of  the  planers  and  a  cut-ofT  saw  is  shown  in  Fig.  53.  The 
track  which  extends  across  the  shop  from  the  entrance  nearest 
the  dry  kiln  may  be  .seen  where  it  crosses  the  longitudinal  track. 

Freight  Car  Shop.* 

The  freight  car  shop  is  the  most  interesting  part  of  the  plant. 
The  same  general  features  which  were  emphasized  in  connection 
with  the  building  of  the  trucks  are  true  of  the  erecting  of  the 
car  bodies,  except  that  they  are  applied  on  a  much  larger  and 
more  important  scale.  The  trucks  with  the  body  bolsters  set  on 
them  are  brought  in  at  one  end  of  the  shop  and  the  work  of 
erecting  the  car  body  is  divided  into  several  stages.  A  certain 
number  of  men  are  detailed  for  each  stage  of  the  work.  When 
the  gangs  have  completed  their  tasks  (and  the  work  is  so  di- 
vided that  they  get  through  at  about  the  same  time)  the  cars  in 
the  various  stages  of  erection  are  coupled  together  by  spacing 
rods,  10  ft.  long,  and  all  are  pulled  forward  one  length  by  an 
electric  haul.  While  the  cars  are  being  pulled  aheid  the  men 
usually  work  right  along  and  the  efficiency  of  each  man  and  the 
gang  as  a  whole  is  thereby  considerably  increased.  Ihe  use  of 
the  electric  haul  practically  increased  the  shop  output  four  cars 
per  day.  This  method  of  erecting  the  cars  incidentally  greatly 
simplifies  the  handling  of  material.  The  same  kind  of  material  is 
delivered  to  the  same  place  alongside  the  erecting  track,  by  the 
laboring  gangs,  each  time,  and  if  they  do  get  confused  as  to  its 
location  the  workmen  are  not  slow  to  correct  them.  Walking 
down  through  the  shop  the  cars  may  be  seen  in  the  various  stages 
of  erection. 

The  stages  in  general  are  as  follows:  First  the  trucks  are 
brought  in  at  the  end  of  the  shop,  the  truss  rod  posts  are 
bolted  to  the  bolsters,  the  centre  pin  is  applied,  and  bolts  for  at- 
taching the  centre  sills  are  laid  in  place.  Second,  the  underframe 
is  erected.  Third,  the  flooring  is  laid.  Fourth,  the  body  framing 
is  erected.  Fifth,  the  siding  and  inside  end  sheathing  ;ire  applied 
and  the  galvanized  iron  roof  is  laid.  Sixth,  the  inside  of  the  car 
is  finished,  the  outside  trimmings  are  put  in  place,  the  roof  is 
finished  and  the  brakes  are  applied.  Seventh,  the  running  board 
is  laid. 

There  are  six  longitudinal  tracks  in  the  building,  two  for  ma- 
terial and  four  for  erecting  purposes.  In  all  about  200  men  -are 
employed  on  actual  erecting  work,  divided  into  four  pangs  of  50 
men  each.     Each  erecting  track  is  overlooked  by  a  gang  foreman. 

Possibly  the  best  way  of  presenting  a  clear  idea  of  this  work 
Avould  be  to  consider  the  various  operations  of  building  the  car 
in  more  or  less  detail. 

First  Stage. — The  trucks  are  brought  into  the  end  of  the  shop 
and  one  of  the  men  in  the  gang  engaged  upon  the  second  stage 
slips  back,  as  he  can  find  time,  and  bolts  the  truss  rod  posts  on 
the  top  of  the  body  bolster,  puts  in  the  centre  pin  and  lays  the 
sill  bolts  on  top  of  the  bolster. 

The  bolts  are  stored  near  the  entrance  of  the  shop  in  bins, 
shown  in  Figs.  54  and  55.  They  are  delivered  from  the  machine 
shop  on  lorry  trucks  in  the  boxes  (see  Figs.  2j,  29  and  36). 
These  boxes  hold  600  or  700  lbs.  of  bolts  and  six  of  them  are 
loaded  on  each  truck.  One  man  has  charge  of  seeing  that  they 
are  properly  distributed  in  the  freight  car  shop.  The  boxes  are 
lifted  by  an  air  hoist  which  operates  on  a  U-shaped  track,  with 
the  legs  of  the  U  extending  over  the  bins  on  each  side  of  the 
track.  When  the  box  is  over  the  proper  bin  a  hook  from  a 
chain  which  is  suspended  from  above  the  hoist,  is  fastened  in  an 
eye  in  the  bottom  of  the  box.  As  the  hoist  is  lowcrt'd  the  box 
is  gradually  tipped  and  emptied  into  the  bin.  When  the  bins 
are  full  the  workmen  can  easily  reach  the  bolts,  standing  on  the 
floor.  A  step  has  been  attached  to  the  side  of  the  bins,  as  shown, 
to  facilitate  reaching  the  bolts  when  they  are  only  partially  full. 

F'g-  55  is  a  view  looking  down  one  of  the  material  tracks, 
showing   the   bolt   bins   on   either   side   and   the   three   2,000-lb. 

*  The  building  was  described  on  page  4  of  the  January,  1905,  issue. 


Whiting  cranes  extending  over  two  erecting  tracks  and  the  ma- 
terial track.  These  traveling  cranes  are  equipped  with  air  hoists. 
The  two  nearer  ones  are  used  principally  for  hoisting  the  sills 
into  place,  and  the  third  one  is  used  for  hoisting  the  roof  frame; 
its  length  of  travel  is  restricted,  as  is  noted  later. 

A  simple  device  for  bending  a  truss  rod  complete  in  one  oper- 
ation is  shown  in  Fig.  56.  It  consists  of  a  frame  work  with  two 
air  cylinders  and  the  necessary  guides  and  stops  for  properly 
shaping  the  rod.  The  handle  for  operating  the  device  is  shown 
above  the  top  member  of  the  frame,  at  about  the  middle.  A  du- 
plicate set  of  cylinders,  etc..  are  attached  to  the  other  side  of  the 
framework  for  bending  the  rods  for  use  on  the  far  fide  of  the 
shop.  The  different  cars  in  the  various  stages  of  erection,  when 
they  are  ready  to  be  moved,  are  connected  together  by  spacing 
rods,  and  by  means  of  a  motor  driven  winch  are  pulled  forward 
the  proper  distance. 

Second  Stage. — The  two  trucks  are  moved  forward  and  the 
men  in  the  first  gang  start  to  work  on  the  underframe.  Two 
men  place  the  center  sub-sills,  which  fit  between  the  needle  beams 
and  bolster,  with  the  bolster  ends  resting  on  the  inner  truck 
axles.  The  needle  beams  are  placed  near  the  ends  of  these  sills. 
Meanwhile  two  of  the  men  have  swung  the  side  sills  into  place 
with  the  aid  of  a  crane.  A  fifth  man  has  been  engaged  in  fitting 
the  draft  rigging  together  with  the  device  shown  in  Figs.  57  and 
58.  This  consists  of  a  simple  framework  with  two  air  cylinders 
mounted  upon  it.  The  cheek  plates  are  first  bolted  to  the  sills, 
and  after  the  sills  have  been  bolted  together  the  springs  and 
draft  lugs  are  forced  in  place  by  the  air  cylinders.  The  two  men 
working  on  the  side  sills  put  the  corner  post  pockets  in  place 
and  the  two  men  underneath  the  car  put  up  the  needle  beams. 
The  center  sills  are  then  put  in  place.  The  mtermediate 
silU  are  placed  and  bolted.  A  car  at  alyjut  this  stage  of  con- 
struction is  shown  in  Figs.  57  and  59.  The  former  shows  the  ar- 
rangement of  the  bolt  bins,  and  also  the  location  of  the  draft 
rigging  assembling  devices,  one  being  placed  at  each  end  of  each 
car.  Fig.  59  shows  cars  in  the  second,  third  and  fourth  stages 
of  erection.  The  queen  posts  are  next  placed  on  the  needle 
beams.  By  this  time  the  draft  rigging  has  been  assembled  and  is 
swung  into  place  with  a  crane  and  bolted  by  the  vertical  bolts 
through  the  sills.  The  two  men  underneath  the  car  put  up  the 
brake  cylinder.  The  truss  rods  are  put  in  place  and  the  end  sills 
erected.  Red  preservative  paint  is  put  on  the  tops  of  the  sills; 
turn  buckles  are  applied  to  the  truss  rods.  Pocket  castings  are 
placed  on  top  of  the  sills  for  the  frame  posts.  Meanwhile  one 
of  the  men  has  found  time  to  go  back  and  put  the  truss  rod  posts 
on  the  two  body  bolsters  on  the  trucks  at  the  rear,  which  the 
laboring  gang  have  brought  into  the  shop.  The  underframe  is 
complete  when  it  leaves  this  gang,  except  that  the  truss  rods  are 
not  drawn  up  and  the  dead  woods  are  not  applied. 

Third  Stage. — When  the  car  is  pulled  forward  a  gang  of  four 
men  lay  the  flooring.  Usually  they  find  time  to  go  back  and  put 
some  of  the  flooring  on  the  frame  before  the  car  has  Leen  moved 
forward.  Two  of  the  men  fit  the  flooring,  starting  from  the  mid- 
dle of  the  car,  boring  it  where  necessary  because  of  projecting 
bolt  heads,  or  cutting  it  out  with  an  axe  where  it  has  to  be  fitted 
over  large  washers.  It  is  also  necessary  to  cut  the  flooring  to  fit 
between  the  post  castings.  The  two  men  who  are  nailing  start 
most  of  the  nails  and  then  drive  them  home  with  a  heavy  ham- 
mer. While  the  two  men  are  doing  the  heavy  nailing  the  two 
titters  are  arranging  the  floor  timbers  at  the  ends.  The  car  shown 
in  Fig.  60  is  in  about  this  stage  of  construction.  The  belt  rails 
which  are  to  be  used  in  the  next  stage  of  construction  are  shown 
in  the  foreground  where  they  can  readily  be  piled  on  when  the 
floor  is  finished  and  be  ready  for  the  next  stage  (see  Fig.  61). 
The  final  operation  is  to  lay  oflF  the  deck  boards  and  tut  them  to 
the  proper  length  at  the  side  door.  The  men  who  finish  first 
start  to  get  the  material  ready  for  the  next  car. 

Fourth  Stage. — The  men  first  arrange  the  side  posts  and  belt 
rails,  etc.,  on  the  floor  of  the  car,  as  shown  in  Fig.  61.  This  ma- 
terial is  carefully  placed  so  that  when  the  roof  frame  is  raised 
it  may  be  assembled  quicklj'.  The  belt  rails,  which  are  shown 
more  in  detail  in  Fig.  64,  are  either  made  from  one  piece  on  a 
special  machine  in  the  planing  mill,  or  are  built  up  from  a  num- 
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TIk'  wf^l  eiui  111  ilic  shop,  near  the  (hy  kiln,  is  used  tor  filiish- 
inji  >luailiiii>j:.  nMdin.u  ami  ll()(»rinfi  as  it  omus  from  the  «IrA-  kiln. 
The  piiees  are  planed,  cut  lo  leniith  and  parsed  throiiirli  link's  in 
the  do(trs  or  wall  and  loaded  on  iriicks  and  taken  lo  the  trciglil 
car  shop  or  leniiK>rarily  piled  just  outside  the  iiiiH.i  3t  View  of 
one  of  the  planers  and  a  cut-oft  saw  is  shown  in  Fief.  Sf^.'  Th« 
track  which  e\teiTd>  across  the  shop  from  the  cmrance  nearest 
liu-  dr\  kiln  niav   hv-  .sciii  wIkiv  it  cro>se->  the  1. Miiiilndiiial  truck. 

Freight  Car  Shop.*  ■     ;-^^-  :  ":^^ 

TTlic"  freiglTt  car  ^hop  is  the  inbst  interesting  paVf  fix  the  ptant. 
I'he  Niine  general  features  which  were  eiuplia-i/id  in  connection 
with  the  liuilding  of  the  trucks  arc  true  of  the  erect ihg  <»f  the 
car  l)odie>.  except  that  they  are  ,apj»lie.d  oti  anmch  larger  and 
more  important  scale,  riic  trucks  with  the  l)od>  lv.>lstor>  set  on 
iliem  aiv  Inought  in  at  one  end  of  the  shop  and  the  work  of 
erecting  the  car  hodv  is  divided  ijito.  se\eTal  st;\ge$y;^  A  i%-rta|n 
number  of  nun  are  detailed  for  eafh  stage  of  the  uwJciAVim^ 
tile  gani-s  h.ixi-  conipKtcd  tlieir  tasks  (and  the  \vork  is  >odi- 
videil  that  ihcy  get  through  at  about  the  .same  time )  the  cars  in 
ilw  various  stages  of  erection  are  coupled  together  .by  Siiacing 
rods,  lo  ft.  long,  and  all  are  pulled  forward  o«»e  length  1)V;air., 
electric  liaiil  While  the  car-^  are  being  pulled  ahead  the  ineh 
Usually  Work  riglit  along  and  the  efficiency  of  each  man  and  tile- 
gang  as  a  whole  is  thereby  consick rabh  increased.  I  he  lise  of 
the  electric  haul  jiractically  increased  the  shop  output  fotiT  cars. 
}»er  day.  l  his  method  of  erecting  the  cars  ineidenlally  gne^atly 
>inipliries  the. handling  «)f material.  The  same  kind  of  material  is 
deli\<!red  to  the  same  place  alongside  the  erecting  track,  by  the 
laboriirg  gangs.'  each  tiine,  atid  if  llWy  do  get  confiised  as  Iqf'  iifi- 
location  the;  vvorknieti  are  iioV  i>loi>r  <o  correct  them.  Walking 
denvn  through  the  she>p>tIiC\irarS'lrta3(  Ijbj-see.ij  in  th 
'.« I  erection.         ^     '   -v  ■;■;"■••■■•;  ■■V',r;/''-.'.V  ;"■„.  ;■'  •':''■'■'-'■■'-  ■■■-'"•."-.,;- ^  ■ 

The  stJ^ges  ill  genei-ail  arc  as  follows :  First  the  ^tritcks  ?ire 
iMouKht    in  .^t  the;  e^^^  truss    fotlpOsts    ate 

bolted  to  the  bolsters,  the  centre  pin  is  a])i)lied.  and  b.ilts  fi>r  at- 
taching the  centre  sills  are  laid  in  place.  Second,  the  imderframe 
is  erected,  iliird,  the  dooring  is  l.iid.  l'V)urth.  the  bod.\  framing 
is  erected,  lifih.  the  siding  and  inside  end  sheathing  are  applie<Jt 
and  the  galv;ini/ed  iron  roof  is  laid.  Si.xth,  the  in.sitje  of  the  car 
is  linished.  the  outside  trimmings  are  put  in  place,  the  nxif  is 
linished  and  the  brakes  are  ai»plied.  Seventh,  the  runnmg  bo.ird 
is  laid. 

There  are  six  longitudinal  tracks  in  the  building,  .two:  for  in.l- 
terial  and  four  for  erecting  purposes.'  In  all  about  Jtxv  nun  are 
employed  on  actual  erecting  work,  dividetl  into  four  gangs  nf  50 
men  each.     Each  erecting  track  is  overlooked  by  a  gang  foreman. 

Possibly  the  lust  way  of  presenting  a  clear  itlea  of  this  work 
would  be  to  consider  the  variou>  operatioiis  of  buikling  thechr. 
in  more  or  less  detail. 

I'irst  Stase. — The  trucks  tire  l»rouglit  into  the  end  of  the  shop 
and  one  of  the  men  in  the  gang  engaged  upon  the  second  stage 
.slips  back,  as  he  can  find  time,  and  bolts  the  truss  rr.d  posts  on 
the  top  of  the  body  bolster,  putsi  iu  thv  centre  -piiv  ami  lays  tlie 
sill  bolts  on  top  of  the  bolster.-   ';"■:;.  '■/■  '  •  ■'.•''  •■':-? 

Vhe  l>)hs  are  stored  near  the'  entrance  of  the  shop  in  bins. 
."^hown  in  [-igs.  54  and  55.  They  are_  delivered  from  the  machine 
shop  on  lorry  trucks  in  the  bo.Kes  (see  l-'igs.  j~.  29  and  y»V. 
1  lu-se  boxes  hold  (kk)  or  700  lbs.  of  bolts  and  six  of  them  are 
loaded  on  each  truck.  One  man  has  charge  of  secftigjlliattlK"y 
are  properly  «listributed  in  ihe  freight  car  shop.  The  bo.ses  arc 
lifted  by  an  air  hoist  which  operate-  on  .1  I'-shaped  'rack,  with 
the  leg<  of  the  I'  extending  over  the  bins  on  each  side  of  the 
track.  When  the  box  is  over  the  proper  bin  a  hook  from  a 
chain  which  is  suspen<led  from  above  the  hoist,  is  fastened  in  an 
eye  in  the  bottom  of  tlu  box.  .\s  the  hoist  is  lowered  the  box 
is  gr.idually  tipped  and  emptied  into  the  bin.  When  the  bins 
are  full  the  workmen  can  easily  reach  the  bolts,  standing  on  tlie 
floor.  A  ."^tep  Jia.s  been  attached  to  the  side  of  the  bins,  as  -sliowh. 
to  facilitate  reaching  the  l)olts  when  they  arc  Only  partially  full. 

i'ig.  55  is  a  view  looking  down  one  of  the  material  tracks, 
showing    the   bolt    bins   on    either    side   and  the   three   2,0(X>-lb. 

T\\i-  li'iti.tiiiir  ■<;,-  (ii-,ciiiio<t  on  pa  ire  4''or"tlie..J[an«ar>t/llftdS,-:'i!i«BB(ei 'r' ■ 


Whiting  cranes  vx^teiidingovier  two  erecling. tracks  aiHl  riie  ma 
terial  track.     These  traveling  crane^s  are  equipped  with  air  hoists. 
The  two  nctrer  oiies  are  tised  principal  1>    for  hoistiog  the  sills 
imo  place,  and  the  third  one  is  use<i  for  hoi>iijig  the  roof  frame: 
itiiengtli'<>f  travel  <Sri*strijd^  is  ii^fted  latei 

l=:VAsituple  device  for  betMhttg  a  trtjss  nul  c6ini>letv  iu  one  ojn  r 
alii  HI  is  shouii  in  Fig.  ffi.     It  Consists  of  .a  frame  work  with  tw;* 
jiir  c\  lindors  and   the   itecessarc  giu<les  and  ■.st^.»p^   for  properly 

;./ihaph»g  the  nid.     TJte-  hantlle  A^^^^ 

:  alj»nvL'/the:  tf;»i>  ineml^r  of  .the'  frame,  at.  al.>«int  ilie  middle.     .V  dii 
plicate  set  of  cylinders.  vt'c;V  arc  attached  to  the  other. side  of  tli> 
friimework  for  beiKling  the  ri>ds  for  us-e  (in  tlu-,  far  -ide  of -the 
shop:  -  Tliedi  fife  rent  ;c<»rs  in  itlic  vati«HK-'<uag^s  of  jt^«?t!^ 
;thev-  are  ready  to  be-Mtove4,  are' oiitiH^cted-fogeOicr^^b^    sjiaottif; - 
ir<>ds.  a  m  1  by  ni  ea  li  s  o  f  a.  ino  tor ,  df  ivCn  w  incW.  a  re  pnlUwl  -l«.vrwii  r  ■ ! 

-  tire '-prpper  distaiice. ' ,  -■:■  Xr':'': -.V;/ '-;•;;- -:■ . .; ]\ ;'..  ■  ^'^^ : „■ ,"  •' ;;-•';-  .-■;■  ■  •  ; 

meii  in  the  tirsi  ijaiig  .start  -tirv  'wirtk  on-  tlie  tmdcrf r;Hnc.  Twq 
nifwn:  jjlace  the.cvHicT  stib-siilsv.^^^^^^^^  iKratii^ 

aiid   bolsterV  with    ihe   Ix dsier   eiids    resting ■.<Tti    the    itnier   truck 

.axles..  The  ireciUe  beams  arc  place<liiear  the  eti<ls  of  the>e  sills. 
Meanwhile  tvyo  of  the  men  liave  swung  the  side  siliy  into  place 
witlr  theaid  of  alcrane.  V  tiftli  ruaii  has  Ikx-u  eng.'tge«l  in  tjiting 
the  draft  rigging  toiiether  Avith  the  dcvitv  showlr  in  l-ig*.  57.  ^nd 
j^i  This  consisf-  of  a  simi)k-  framework  with  two  air  Vxlimjers 
mounted  ujion   it.      The  cheek  plate>  are  lir>t  ;bohed  to  tlit-.sjlU, 

;  aiid   after  the /silis   haw  been  Jlblt^d  itogctUer  the   Sjmuge  iWd, 
draft  lugs  arc  forced  hi  plncehv  ttie  aif  Cylinder.s.    Tln^'tWo  ihcni; 
working   <in    the    si«K-   ^jH,   jnit    tin-   coriu  r   pos,t    jwiekets    in   place 
and  the  two  nien  uiidernealh  the  car  put   up  the  needl*-"  heam^ 
"l^lle    cCtiter    sills    ,'tre    then,  pat    in    place. .'; The ,  uuet-niediate 

;  sflfs  are  placed  and  T>oIt<>d,    A  car  a*  nhoat  ihh  stage  ipf  <oq-; 

. 'Struction  is  shown  in  Figs.  57  aiwt  3O-  The  f».rmer  sb«»ws(ht' ar- 
rangement of  the  iHilt  bins,  and  also  the  location  of  the  draft 

,  rigging  assembling  deviees;  one  being  placed  at  each  tnd  oi  each 

.car.-  Fig.  5«j  shows 'ca/s  ill  tlie.  sec6nrf,,t]iird  and  foditii  -stages 
of  erection.  l"he  qneeii  ix'sitsTare  tk-xt  'pla;c<'<l  on  the  needle 
heams.  By  this  time  the  draft  rigtring  has  liecn  assetnlded  and  is 
swung  into  place  with  a  crane  and  bolted  by  the  verticd  li<»lt> 
through  the  sills.  The  two  ifteir  underneath  the  car  put  up  .the 
brake  cylinder.  The  trtiss  rods  Jtre  put  m  place  and  the  end  sills 
erected.  Ked  preservaltve  paint  is  put  f>li  the  tops  r,i  the  sills; 
turn  buckles  are  applied  to  the  truss  rods.     I'ockel  i-istinjis  are 

'placed  on; top.  of  the  sills  for  Otc  frame  posts.  Meanwhile  ohc  . 
of  the  men  has  found  tmie  to  gr*  back  and  put  the  truss  rod  |*osts 
on  the  two  body  brdsters  on  the  trucks  at- the  rear,  which  the 
laborinii  gang  have  brought  into  the  shop.  The  underframe  is 
complete  when  it  leaves  tliis  g;4ng.' except  that  the  truss  rods  are 
not  drawn  ^up  and  the  dead  w<xT«ds  ar«  not  ajiplie*! 

Third  Slagc.—\\'bc^^  the  cir  is  pulled  forward  a  gang  of  four 
men  lay  the  flonnng.  I'sually  tlie\  IhkI  time  to  go  hack  and  put 
soiiie  of  the  l]< Hiring  on  the  frauK'  before  the  var  has  i.een  moved 
for\vard.    Tw:p;Of  the  men  lit  the  floorings  startiug  fnnu  the  nM<i- 

^,<Jle  of  the  ca.f,  lx>ring  it  wher<v  iiecessar>-  because  of  ppijeeting 
holt  heads,  or  Cutting  it  out  with  an  axe  where  it  has  to  be  fitted 
over  large  washers.  It  i>  alst>  iiecessary  to  cut  the  tk>oring  to  lit 
between  the  i»o-*^t  castings.  ^Thc  two  men  who  are  nailing  start 
most  of  tll«  nails  and  then  difive  them  home  .witli  a  heavy  haTn>i- 
mer.  While  the  two  men  tire  doing  the  heavy  n.-iiling  the  two 
litters  are  arranging  the  lloor  timWrs  at  the  ends.  The  car  shown 
III  Fig.  60  is  in  -about  this  stage  of  construct i<»n.  The  belt  rails 
vvhich  are  to^be  ustKl  in  the  .i»cxt  stag^  ^f  6:»nstructi«3JT  ar<^  sfHVWn 
in -the  foreground  where  they  can  reaiGly  be.  piled  on  wlicn  the 
floor  i.s  tniislu-d  .aild  he  re.'t<l\-  for  the  next  si:ijr«.-  (see  Fig.  Oi^. 
The  final  oiterati<.)n  is  to  lay  off  the  deck  b«wds  and  <ut  tlK>in  to 
the  proper  lengfli  at-  the  ^Me  «|oot-  .Tilie'-ftiea  Xv^ho  tinislji  tjrsl 
start  to  get  the  tiiaterial  ready  for  the  nc5(t  car.  .;  •.'■.-- 

Fourth  StJi^r.—  Vhc  meti  trrst  arrailgi-  th-»  side  posts  ami  belt 
rails,  etc..  on  the  iliwir  of  the  car.  as  shuwu  iii  Fig.  Oi.  This  ma- 
terial is  Carefullv  placed  so  that  when  the  roof  frame  is  raised 
it  itia'yb^  asscinbled  quickly, .:  Tlie  belt  rails,  which  are  shown 

i:, more  in  detail  in  Fig.  04.  are  either  made  from  one  piece  on  a 
special  .maehiue  in  the  placing  mill.  <r  are  built  iii*  from  a  num- 
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ber  of  pieces,  as  shown  in  the  illustration.  This  work  is  done  by 
one  of  the  men  in  the  body  frame  gang  in  the  erecting  shop.  The 
small  pieces  are  made  from  short  lengths  which  cannot  be  used 
for  other  purposes.     They  are  assembled  to   template. 

The   frame  of  the   roof  is  built   around  and  to   receive   these 


'>-»«;f*(kins 


eg'W  tJ 


-    »r-.:^,n.- 


the  roof  is  held  suspended  the  side,  corner  and  end  posts  are  fit- 
ted into  the  ca.stings  on  the  underframe,  the  braces  are  fitted  and 
when  this  is  all  arranged  the  roof  framing  is  lowered  over  it  and 
it  is  forced  down  into  place  with  sledges ;  the  belt  rails  are  ap- 
plied, and  the  various  vertical  and  diagonal  rods  are  tightened  up 

(  Fig.  65 ) .   There  are  ten  men  in  this 
gang. 

I-ifth  Stage. — The  siding  <  iMgs.  66 
and  67)  and  inside  end  lining  are 
put  on  and  the  galvanized  iron  roof- 
ing is  laid.  Twelve  men  are  engaged 
upon  this.  It  includes  also  the  hang- 
ing of  the  side  and  end  doors,  the 
arranging  of  the  corner  bands  inside 
and  out.  the  application  ot  the  dead 
woods  and  the  drawing  up  of  the 
truss  rods. 

Sixth  Stagi'. — This  includes  the 
finishing  of  the  inside  lining  and  the 
roof,  except  tlw  running  board.  Also 
the  application  of  the  brake  pipes 
and  trimmings. 


FIG.  72. SIDE  VIEW   OF   THE   P.MNT   AND   FREIGHT   C.\R   SHOPS.     PAINT    SHOP   AT   THE   RIGHT. 

FIG.  74. ONE   KAV'S   OUTPUT. 

FIG.  7^. — THE   FINISHED   CAR,   READY    FOR    WEIGHING. 

FIG.  71. — STOR.\GE  OF   MATERIAL   ALONG  THE   NORTH    SIDE  OF  THE  CAR   SHOP. 

parts  (Figs.  62  and  63),  and  when  it  has  been  completed  the  long 
vertical  rods  are  dropped  through  the  holes  in  the  framing  and 
the  roof  frame  is  hoisted  by  a  crane.  This  crane  is  used  for  this 
purpose  only,  and  because  of  the  rods  which  support  the  platform 
alongside  the  car,  cannot  be  moved  away  frorn  this  place.    While 


FIG.    64. — BELT    RAILS. 

ScTctith  Stage. — This  includes  the 
laying  oi  the  running  boards,  the  ap- 
plication of  the  foundation  brake 
gear,  finishing  the  trimmings  and  the 
cleaning  out  of  the  car.  The  last 
four  stages,  as  far  as  the  roof  con- 
struction is  concerned,  arc  clearly 
sIkhvii  in  Fig.  68.  One  man  attends 
to  packing  the  journal  boxes  for  all 
four  gangs. 

At  the  end  of  the  slwp  nearest  the 
paint  shop  are  several  tools,  includ- 
ing a  grindstone,  pipe  cutters,  and  rip 
saw.    Here  also  are  kept  the  supplies 
of  pipe  for  the  brakes  and  the  nuts, 
washers,   nails   and   screws.     A   spe- 
cial pipe  bending  device  is  used,  shown  in  Figs.  69  and  70.     The 
pipe  is  bent  complete  in  one  operation.     It  is  bent  sidewise  by  a 
third  air  cylinder,  the  plunger  of  which  is  shown  near  the  bottom 
of  the  frame  at  about  the  middle. 

The  bins  containing  the  nails,  screws,  washers,  nuts  and  nut 
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hrr  of  pieces,  as  shown  in  the  ii  lust  ration.     This  work  is  done  hy      the  root  is  lu-UV  suspended  ^U 

niK-  i»t  the  nun  in  tlu'  ImkIv  fr.nne  ij.inir  in  the  errotiiv^  shop.  The  ted  int()  tlu'  eaStiiigs  in  tlie  vnuU  rfranre.  tlie  hraees  are  lilted  and 
>niall  pieces  are  made  Iroui  shurl  len^llis 'uhieii  cannot  i)c  itscd  \viien  tins  i,v  all -;trran.i;e<l  tlie  roiii"  traniiny  is  io\Verx-d  overit  and 
for   otlur  purj)i)ses.     They   arc  as>eint»led  .to   toniplati,  .  -     •;;  fi  i?f-  f«»fcfd  4<m'vt  into  pUce  with  iUHlgt-sitk^^^^  are.  ap-. 

Tlu    i'i.ini«j  ol  the  riiWif  is  l»H(^^t'an»W'''^  ti)   f  Jc^nveStUes*;  . ^l4K"4r.'»*id  llii^  vSf^ 


;t)ul   67)    aiaid.  insiclb :  c'lwj  -  Hnir  ^ 
\m\  «m.  atirl  tliU  £ral>^ini/c«r.jrcMi;::r^ 
iiiil  is-lyi'd:;     'l\ve!\'c- met)  .hn  envi:i}icd 
lyM.'ii  tJiis.     It  include^  a  I  S.J  the  h.'Mi; 
iufi' ;0f>^n*^  side  ^n4.  cttd^vdo^'r- 
a  rrairii  i,iVg  of  ilie-  Vofvcr-fiiivts  inside  ■ 
and  onl,  the   anjilicaiion   ut,  the  «k"a«i 
wkkIs    and    tlv.     <Iva\\iiii;    tip    of    tlu- 
lrttS!v'*tid.<. 

hnishinu  of  thi  insi«K'  lin'ni;  aiwt  the 
roof,  except  tile  rinvniii!;:  lH»ard,  .M-"* 
the  -  «pplieati!i»h  nt  ihe  1>rate  pi{»t-  - 
and  trininiinjjs 


4r-:u. 


ru..  7j.- 
km;.  74.- 
Ki.;.  73.- 
m;.  71.- 

parts  (  I 
vertical 

tile  roof 
purpose 
alf>nfivi(I 


-SIHK   \M.U    OK   THK   P.XtxVT   .XXn :KKta<itlT  C.\RS HOI'S, 
-OXK   li.w's  (llTia'T,  -  -    V   ;   .r;  •/    ^.- ■  v.'^.^v 
-THK    KIVISHKIi   (•.VR/KKAnV   P0», AVKKiHIN*;.' 
-S-roK.\<;K   OK    M.VTKkl.M.    VI.O.N'C  TJtK   NORTH    SIIIK  OF  THE  CAft  SUQI», 


igs.  62'm'ld'63)/atT4  wMiefi  it  fiias  heeii  coniplete<l  the  \>'>n'^ 
rods  .are  dropped  through  the  holes  in  the  f-aining  and 
frame, is  hoisted  bya  cfanc.  .  Tltis  cratic  is  used  for  this 
only,  and  hecause  of  the  rods  which  sni)|)<irt  the  iilatform 
e  thc:  ^ar,  cannot  h^'iinpyed;  aAvay  front  jtl.M^  p'^."^*^-,    VVbile 


IK*;.  fl4.— -i:U«T  .  RAJf.>. 

layitTjj  of  the  '**"nii»JJ  l"'?"^^^-  ^'*^"  -"iP 
pltciiti'Ut  <»T  the  t\inndati<m  hraki 
gear.  tHii shir «  tlie  trifinniuv;-  loid  th> 
clcaiiirijj  <Hit.  ot  tJie*  i^tr:  *t"!ur  ]a>t 
it  tivf  sta  ces.  =;u  Jhir  an.  ijK-  p  m  >{  <««  >i  i  - 
>iriiciion  iii  foneenud,  are  cUarlv 
showir  iiiV  l~ifr;  <iS.  One  uiatt . aUtJids 
Vto^jaeking  the  journal  hiiKi}'^  for  all: 

finir:g''»^^   r 

At  tlie  eiid  of  the  >hop  nearest  the 

pat lU^ s-tirop  aVe  "ieveral  tu  >js.  includ- 
ing a  grHulstone.  i^pe  cutters,  ami  rip^ 
saW.>  Here  also  are  kept  the  >uppli\> 
of  pipe  for  the  hrakes  attd  the  nuts. 
\va>hers.  nail-  atnl  screws.  A  spe- 
na!  i»qK»  heiKJing  <k'vice  is  used,  shown  in  Fijp«.  tiy  and  7*1.  T\^c 
pipe  is  bent  complete  in  one  opcr;uit)n.  .  It  is  4><J*it  sidcjw«  %  :i 
third  air  cylinder,  the  plunger  of  whielv  is  shown  near  tile  lK>tt<>m 
of  the  frame  at  alxnit  the  middle. 

The  bins  eomiumitg  . tile-  luiils,  screws,   washers,  nuts  and  titit 
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locks,  are  locked  at  the  top  and  have  openings  at  the  bottom,  as 
shown  in  Fig.  70,  from  which  the  material  is  removed.  Seven 
hundred  kegs  of  nails  may  be  stored  in  these  bins.  The  lumber 
when  it  is  brought  into  the  shop  is  piled  in  U-shaped  cradles.  It 
does  not  have  to  be  piled  as  carefully  in  this  way,  thus  saving 
more  or  less  time. 

As  noted  at  the  beginning  of  this  article,  28  standard  60-ton 
box  cars  have  been  regularly  turned  out  in  a  day  of  ten  hours 
with  a  force  of  about  200  men,  or  fifty  men  to  a  gang.  In  addi- 
tion one  man  mixes  the  oil  and  waste  for  packing;  one  man  packs 
all  the  boxes;  there  are  six  men  in  the  pipe  gang;  one  man  looks 
after  the  bolts,  etc.;  there  are  four  sweepers  or  cleaners;  thir- 
teen men  are  required  to  bring  in  the  timber,  which  approximates 
125,000  ft.  per  day.  The  general  foreman,  Mr.  Hailey,  has  two 
assistant   foremen   in   this  shop. 

The  castings,  draft  springs,  metal  roofing,  etc.,  arc  stored  out- 
side the  shop  and  the  rods  are  stored  in  bins  similar  to  those  il- 
lustrated in  Fig.  38.  Some  of  the  material,  outside  the  north 
side  of  the  shop,  mostly  rooting,  is  shown  in  Fig.  71.  1  he  work- 
men are  required  to  bring  in  tlie  castings  and  roofing  material 
which    they   use. 

Painting. 

The  sliding  doors  between  the  freight  car  shop  and  the  paint 
shop  are  shown  in  Fig.  70.  The  cars  are  pulled  into  the  paint 
shop  by  the  motor  driven  winches  which  are  also  partly  shown 
in  this  view.  The  paint  shop  is  321  ft.  long  and  contains  6  longi- 
tudinal tracks. 

The  cars  are  painted  with  spraying  machines  which  were  de- 
veloped at  these  shops.  Six  men  are  required  for  this  work  and 
six  for  stenciling.  Two  coats  of  paint  are  applied  and  the  cars 
are  usually  completed  by  the  second  evening  after  their  erection. 
One  man  gives  all  his  time  to  mixing  and  issuing  the  paint. 
This  is  done  in  a  small  addition  to  the  freight  car  shop,  the 
packing  being  handled  in  the  same  place. 

A  side  view  of  the  paint  shop  building,  also  the  freight  car 
shop,  is  shown  in  Fig.  72. 

Inspecting  and  Weighing. 

One  man,  who  reports  directly  to  the  general  foreman  of  the 
freight  car  department,  inspects  the  cars  carefully  and  sees  that 
they  are  turned  out  in  fir.st-class  condition.  The  finished  car  is 
shown  in  Fig.  73.  One  day's  output,  ready  to  be  pulled  out  and 
weighed  on  the  scale,  shown  northeast  of  the  paint  shop  on  the 
general  plan,   is   shown   in   Fig.   74. 

We  gratefully  acknowledge  indebtedness  for  information  and 
courtesies  to  the  officers  and  men  of  the  car  department. 


TESTING  MACHINE  FOR  AUTOMOBILES. 


Car  St.\tistics. — Bulletin  Xo.  14  of  the  American  Railway 
Association.  Committee  on  Car  Ffficiency  gives  some  very  inter- 
esting information  concerning  car  performances  for  the  month 
of  August,  1907.  While  this  information  is  given  for  each  in- 
dividual road  a  recapitulation  for  the  whole  country  is  included 
and  shows  conditions  during  that  month  to  have  produced  the 
following  results : 

Total   c?rs   in   service f 2,060,Of.r. 

Per  cent,   of   home  c.nrs   on    line 62 

Per  cent,   .'f  cars  in  "^hop ■ 0.21 

Number  of  cars  on  ]i:ie  per  freight  locomotive  owned 65 

Average  miles  per  ca;    per  <lay 24.1 

Per  cent.   loaded  -nileage , ,  •..•■.•,• "''•*^ 

Averacf   tonn.Tfre .vv.v 14.6 

Aver.ipe  tonnage  per  loaded  car 20.8 

Avi-rape  ton  miles  oer  car  per  day '. .  351 

D.iily  earnings  i)cr  car  owned $2.52 

Average  earrings  of  cars  on  line  per  day $2  44 


To  succeed  is  to  study  and  when  one  quits  studying  his  busi- 
ness he  should  at  that  time  make  up  his  mind  that  he  attained 
his  limit  of  success  and  the  next  change  for  him  is  a  start  on 
the  "toboggan"  just  as  sure  as'  day  follows  night.  This  applies 
to  the  engineman  who  cannot  be  shown  as  well  as  to  all  others 
in  the  organization. — Mr.  D.  R.  MacBain  before  the  Traveling 
Engineers'  Association. 


There  has  recently  been  put  into  operation  at  the  New  York 
Club  House  of  the  Automobile  Club  of  America  a  very  interest- 
ing machine  f(jr  accurately  testing  all  of  the  more  important  feat- 
ures of  automobile  operation.  This  machine  will  accurately  indicate 
the  speed  of  a  car,  the  tractive  effort  in^ pounds,  the  horse-power 
which  is  being  delivered  at  the  contact  of  the  rear  wheels,  the 
grade  in  per  cent,  or  feet  which  the  car  could  climb  at  this  speed, 
the  inclination  on  which  the  brakes  would  hold  the  car,  the  in- 
ternal friction  of  the  car  or  engine  and  other  similar  information. 
The  whole  apparatus,  which  in  principle  is  modeled  somewhat 
after  a  locomotive  testing  plant,  was  designed  by  Dr.  S.  S. 
Wheeler,  vice-president  of  the  ckib  and  president  of  the  Crocker- 
Wheeler  Company.  Many  features  of  the  absorbing  and  record- 
ing instruments  are  entirely  original  and  most  interestmg. 

The  general  features  of  the  dynamometer  are  shown  in  the 
illustrations,  and  in  brief  consist  of  two  large  wheels,  on  which 
the  driving  wheels  of  the  automobile  rest,  mounted  on  a  shaft 
supported  below  the  floor  and  having  their  upper  edges  project- 
ing above  the  floor  level.  This  shaft  connects  through  a  clutch 
to  an  Alden  friction  brake,  which  absorbs  the  power  from  the 
shaft  by  transferring  it  to  the  movement  of  a  huge  pendulum, 
which  is  seen  hanging  from  the  shaft  at  the  left  in  the  lower 
illustration.  The  movement  of  this  pendulum  from  the  vertical 
is  an  accurate  indication  of  the  amount  of  power  absorbed  by 
the  friction  brake  and  is  recorded  in  pounds  by  a  pointer  on  the 
scale  shown  on  the  extreme  left  in  the  upper  illustration,  this 
scale  being  laid  off  proportional  to  the  sine  of  the  angle  at  which 
the  pendulum  i>  swung  from  the  vertical.  The  speed  of  cars  is 
recorded  directly  from  the  dynamometer  shaft,  allowance  being 
made  for  the  difference  in  diameter  of  the  wheels,  by  a  very  in- 
genuous  instrument   which   will  be  described. 

One  of  the  most  valuable  features  of  this  plant  is  the  trans- 
ferring of  these  speed  and  tractive  effort  readings  to  a  large 
chart  directly  in  front  of  the  car  being  tested.  This  chart,  as  can 
be  seen  in  the  illustration,  has  vertical  scales  showing  the  speed 
in  any  desired  unit  and  horizontal  scales  showing  the  tractive 
effort  in  pounds.  The  cross  rulers,  giving  these  indications,  are 
operated  by  cables,  whose  movement  is  controlled  by  electric 
motors.  These  motors  are  operated  through  electric  contact  de- 
vices so  as  to  closely  follow  the  movement  of  the  pointer  showing 
the  tractive  effort  and  transfer  the  reading  accurately  to  the  large 
scale,  and  also  from  the  speed  meter  to  the  large  scale.  This 
construction  is  so  accurate  that  the  slightest  variation  in  either 
is  instanth-  followed  by  change  in  position  of  the  ruler  on  the 
large  chart. 

The  transferring  of  the  record  of  the  speed  to  the  cross  ruler 
on  the  chart  is  accomplished  by  a  special  apparatus  of  consid- 
erable novelty.  This  is  shown  as  located  in  the  left  foreground 
of  the  upper  illustration  and  consists  primarily  of  a  cone  which 
is  revolved  at  absolutely  constant  speed  by  an  electric  motor. 
This  speed  is  verified  by  a  bell  attached  to  the  cone  shaft,  which 
rings  at  each  loo  revolutions  or  at  intervals  of  30  seconds,  since 
the  cone  revolves  at  200  r.p.m.  The  speed  of  the  dynamometer 
shaft  is  transferred  by  shafts  and  bevel  gears  to  a  shaft  parallel 
to  the  surface  of  the  cone.  A  wheel  or  roller  is  driven  by  a  light 
frictional  connection  to  tiiis  shaft,  being  so  arranged  that  it  has 
a  free  movement  along  the  shaft  and  tends  to  revolve  at  the  same 
speed.  The  circimiference  of  the  wheel,  however,  rests  against 
the  surface  of  the  cone  with  sufficient  pressure  to  cause  it  to  re- 
volve at  the  same  speed  as  that  particular  part  of  the  cone  with 
which  it  is  in  contact.  This  causes  a  slipping  in  its  connection 
to  the  shaft  which  brings  electric  contacts  into  action  and  starts 
a  small  motor.  This  motor  by  a  cable  connection  pulls  the  wheel 
along  the  shaft  until  it  finds  a  point  on  the  cone  which  will  cause 
it  to  revolve  at  the  same  speed  as  the  shaft.  When  that  condition 
is  attained  the  motor  controlling  its  movement  is  held  idle,  but 
any  change  in  the  speed  which  will  permit  a  slip  in  either  direc- 
tion will  again  put  the  motor  in  operation  and  change  the  loca- 
tion of  the  roller  to  a  new  position  on  the  cone.  The  horizontal 
movement  of  this  wheel  is  transferred  by  the  same  cables  to  the 
horizontal  ruler  on  the  big  chart. 
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GENERALVIEW  OF  AUTOMOBILE   IIYXAMOMETER    SHOWING    LARGE   CHART. 


PENDULUM,    FRICTION    BRAKE    ANU    APPARATUS    BELOW    THE    FLOOR. 


Since  horse-power  is  a  function  of  speed  and  tractive  effort, 
both  of  which  are  shown  on  the  chart,  it  was  a  comparatively 
simple  matter  to  lay  out  curves  showing  the  different  horse- 
powers for  all  different  conditions,  which  will  permit  the  instant 
reading  of  the  horse-power  being  delivered  at  the  rear  wheels  b\- 
noting  the  point  at  which  the  two  moving  scales  intersect. 

The  instrument  showing  the  grade  which  could  be  climbed  at 
the  speed  indicated  is  controlled  by  the  same  cables  showing  the 
tractive  effort  on  the  chart  and  consists  of  a  pointer  fulcrumed 
at  one  end  and  operated  from  the  horizontal  cross  piece  by  a 
clamp  which  can  be  set  at  the  proper  weight  for  the  car  and  its 
occupants.  This  scale  is  laid  off  proportionally  to  the  sine  of 
the  angle  of  the  grade,  which  equals  the  tractive  effort  in  pounds 
divided  by  the  weight  of  the  car  in  pounds,  both  to  the  same 
scale. 

A  large  motor  is  provided  below  the  floor,  which  can  be  thrown 
on  to  the  driving  shaft  by  means  of  a  clutch,  and  thus  the 
amount  of  power  required  to  drive  the  car  with  either  the  engine 
connected  in,  which  would  give  the  total  internal  resistance  of 
the  car,  or  thrown  out,  which  would  give  the  resistance  for 
coasting,  can  be  easily  read  from  the  chart,  as  can  also  the  hold- 
ing power  of  the  brakes. 


This   dj'namometer  arrid  all   of  the   electrical   apparatus   used 
thereon  was  built  by  the  Crocker-Wheeler  Company. 


Cussing  of  No  Value. — One  thing  to  remember  is  that  if  a 
man  does  not  know  he  cannot  be  cussed  into  knowing,  especially 
if  you  have  only  a  short  time  in  which  to  give  him  the  tre^- 
ment.  A  better  plan  is  to  wait  an  opportunity,  and  not  let  it 
pass  when  it  comes,  to  talk  with  the  man  in  a  quiet  and  delib- 
erate manner  and  do  your  best  to  give  him  such  help  by  way 
of  instruction  and  advice,  as  will  enable  him  to  do  better  in  the 
future.  These  are  the  correct  lines  to  work  along  and  if  results 
cannot  be  obtained  in  such  a  manner  better  drop  the  man,  as 
the  cussing  process  sometimes  results  in  embarrassment  to  the 
cusser. — Mr.  D.  R.  MacBain  before  the  Traveling  Engineers' 
Association. 


Timber  Resources  of  Oregon. — It  has  been  estimated  that 
there  is  sufficient  timber,  at  present  standing  in  the  State  of 
Oregon,  to  build  a  solid  board  fence  50  ft.  high  around  the  entire 
United  States. 


.\mi-:kkv\.\    i:.\"(,i\i:i:k   wd   k\!i.K().\i)   I()1'k\.\i.. 


i<tcfc.,>/ are  inckctl.  iu.  the  tWiK^  oiKiii'.i.y-  at   ilu    l-Mttinn.  ;i> 

-fw^wH  hi  l'i!<-  TOv  t'foin  <x-l^^^^  inaloriui  is  imii. i\i<l.     Siaau 

luiii<Ir<.il  k-og>  i>r  iiails  iiiay  be  stt>rod  in  tlu'M-  ))iii>.  I  Iii  linnl»».i 
wlu'U  it.  is  br<.nijilit  inio  i  he  shop  is  j)ilv(l  in  l"->IiaiK»l  t.r;ulli>.  'It 
<l«Hts  iiot  havv  tt>  he  piled  as  oarofiillv  in  this  way.  thu>  >a\inL: 
uwrc  or  k-ss.tjniv. 

•\\sW\Ot^l;- ntJlUc^W  ariiele,   _'S  stanclard   (mi  ton 

lvi\- chat's  have-  Kei-n  reyularly  luriutl  utit  in  a  tlay  of  ten  li<>ni- 
with  a  i'Tce  <».t ;alMi»v}t  jiHi  nien,  ar  litty  niv-n  t<»  a  yang.  Jn  addi- 
iiv>n  eitc  in'iM  i|iis.«c;s.tlie'«>il  anti  .w4fstf  (or  packing;  one  man  paek- 
, I U  tlic  1)*  >.ViS  :  ■  f Ucpi?  a ti'.. s,is -luen .  jii  t llO'  pi pc  gaiTg :  u n ••  man  I .  •<  .k - 
liter  the  h'dts.  etcV'tlu-rv  are  four"  sweepers  or  eleaners ;  thir 
u;cn  men  are  rnpiired  to  hrints.in  tlio  thnber,  wliicli  apprtixiniate> 
I _>.>;^xiiv  ft.  pirr  day,  /I  he  ^eiVefal  fori-man.  Mr,  J  laikn,  has  two 
.i,««H*tatn.  JVff<ihio:n;  itr        ..sli«:»p 

■lMre  v7islin.ii>.'  (Iraft  spriji.irs.  nUtal  rin'irny.  eie..  are  -tored  out- 
ride the  shop  and  the' tods  afc.«.ti 'red  in  hiu»  .-intilar  l<t  those  il- 
in-tra(td  in  Ki;;.  .<«S:  S<<t^te.  of  "file  fnaleriaK  outside  tite  norili 
-!■!.  •  I  thv%>ht»iK; ihr»>tly  <-ot:»Joi^»  i-  ~h<o\ir  ui'I'*ijij.  7r."'  'I  he  work- 
men are.  n.-(|ini-vtI.lo  briiijr  iiv  tfee.. eastinii^  and:  rrKijiliij  material 
\v!iiv-h    tIu-\"   ii-r   ■■■■■•• 

Painting. 

I  hi'  >h^l«Yji.  fkHiFS''t>c*twi.^^ii;  fbc^'f^^  the,  paint 

diop  Wre  '•.li.lcvM.'iji  l^ifi:.;  jp.  ^T.Hc  -eajpsfafe  piUled  into  the  paint 
shop  b>  tbv  njtitor  (Irivvti.  \vinoKcs\,\vbH-b  are  al-o  partly  shown 
m  this  view.'  The  4>:iiiit  >bop  is  ,?Ji  ft.  [i>nsj  »1nd  contains  l>  lonci- 
ivtdinal.track<s.' :   :^:- .  .'    ■  ■•   ■      . 

"f he  "eati»^  aiRe  liaiilU'd  .^jraying:  machines  wliieli  were  de- 

veloped at  lbc«c  shops.  Six  Hjen  lire  ra|\iired  .for  this  work  and 
-ix  fi>r  stoncilinji^,  Two  coats  of  paitU  are  applied  and  the  cars 
.ire  usiuitlv  con)plet<'d  by  the  second  eveiiin.'^:  alter  their  erection. 
♦  )ne  man  cive>  all  his  time  v>  mi.\iiysr  :in«l  i^^uinc  the  paint. 
This  is  tloiic  in  ^.-iuiiall  fidiUl'*!^^  ireiiiht  ci»T  sbop.   tlu 

]>ackinc:  beins?  liaiuHed  in  the  M»me  place. 

A.  sitle  vie\v  >>i  tlvc  j)ai»t  ;<|Sop  hnildinu.  aNi'  the  irtiiiht  ear 
slwp.  is  shown  in   l"iir.  7±     .    '  • 

Inspecting  and  Weighing. 

iChl^  iTKiVu  U^o-^r^^^^^  fonnian  of  tlu 

freijirlit  car  clcparfnient.  inspecLs  tbv  cars  carefully  and  sees  that 
they  are  turned  out  in  )li>t-ctas>o'iV<tifion.  The  rini>hed  ear  is 
diowtv  in  l-'iif.  73.  One  dax's  oulpui.  ready  t(t  bo  pulled  out  and 
weiiilie<l  (HI  tile  scale,  slum ntw^nfieast  of  the  paint  ^liop  on  tlu 
'General  .prailii^is.show!!  in   I'ij^.  74; 

\Vp"'  j^ratv/uny'  aekiK>wU<lt,'e  in<lebtcdne>s  for  niform.'ition  and 
.s„.rrT--i.  -   •..  tf...  ,,ftieiT-   and  imii  •>{  the  ear  departin.nt 


<  \S  :  STATi?T|«iv'-T-l>uHettn  .\o.  14  of  tli*  \nnTie,.n  Railway 
\.si^SciHti«»n.  CVimmittee Mji  C'a,r  l".tticieney  jiive^  >onie  ver>  inter- 
i*tiii!.'  information,  conceminvr  car  i)erforniance.'.  for  the  nu^uth 
'•f  ;\ui;u-t.  Ji>f>7.  VVbile  fh»>  inhinn.ition  is  jfivcn  f>>r  each  in- 
dividual, road  S  tx-ca]>itulyti<»n  for'^tbe  vvb*''b<  t-tMintfy  i;5  iiiclurled 
.tnd  <hrii.v«»' VojiUiti^ >n'«  chiriijjj,'  tbai^  month  .:lo  bavc  proiluced  the 
f oHo\^-iiig  !  ri'rriih p. : 

r  .'  ,'.'    •rs.  Tit'  sj-rviiy.  V 

r        '  •  •■'.'  ■f  ,!iVnc   c:ir»   v:i.  i'-  ' 

l'<  r  n»ii.  .'f  c-ir-i  iH';»li»i>i'-. ' 

\u'i>l>i--  "if  c.v r- <  r;  li'W  ■,>''T -(ryiriUt  J»rf»M.nii*iv«' *»W"V'''-  •  •■• 

Ay.'r.njj-    nplf-.  ;»tr  ca/-.  i-.-j-  <!;i>',/>  . 
IV?  cf.it.  ■'..•;i<Jt.l  -Milt^aev   .-..■.•.,... 
\\i-i;n:/   t'l'.iiUKC:    '■■.■••;•'•••••■■•  ■ 

\'  .     :, .    t  .r)n  js-v  Ji-''  J'lW'U'il  c:i,r,.  

\  ■.    ■  ■.:>    'in  tril*:-*  ;>t'r  car  tht  <1ji>  

I*,'i'iy  »;;(ri>ji»«v-  iht  «;ir  i'\vn>'.l.i . . .  _.  ^... ......  >. ..~. . ,. 

.\M-T5iv:t:  <  lU'TirtJt-  -it ''VitS-' «.j',   lirx;  fiidp.rtav.. ;..';,;.•,,■.. 

•  '  .■  ■  ■■■'-.     "  •■,''■'  '•    ■-''■'■      ■■  ■ 
—i — .,'   .'''  ^t  "'".'    '.    '■  '"'■'"   *  ' 

Mo  Mtr.cccd  is  to  stHdy  :aiid,\yben  oiie  i|nii-  -tnil\iiitr  lii<  busi- 
ness h^  should  at  that  tittle  make  tip  bis  mind  that  he  attained 
Ills  limit  of  success  and  the  next  chaniie  for  him  is  a  start  on 
the  ■■tol)og^an"  jiist  as  sure  as  <lay  follow?  nitiht.  This  applies 
to  the  enRineman  who  cannot  be  shown  as  well  as  to  all  others 
m  xhc  6r^tim^Mu>n-^\fr.  D.  R.  MacBiiin  before  the  TravA'nii: 
En\iini'4irf  Ass&tiatioii 


TESTING  MACHINE  FOR  AUTOMOBILES. 


li'l.ntil. 
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Si  It 

I  luTe  has  re.'enlly  been  put  into  operaiion  at  the  Xew  York 
Club  llon>e  of  the  .\utoniobile  Club  of  .-Xnieriea  a  very  interest- 
n\)i  inaehuie  for  accurately  testing  all  of  the  more  important  feat- 
ure-.>f  antoniobiie  operation,  I  hi-  machine  will  accurately  indicate 
tile  -pLid  of  a  ear.  the  tractive  etTori  in  ix.uiui-.  the  horse-power 
wiiieh  is  brinsi  ilelivered  :A  the  contact  of  the  rear  wheels,  the 
.urade  in  j)er  cent,  or  feet  which  the  ear  conM  climb  at  this  speed, 
the  inclination  on  which  the  brake-  woukl  hold  the  ear.  the  in- 
tirn.il  friction  uf  i!ie  ear  or  en.uine  and  other  simit.ir  inform.ition. 
riie  vvliole  .apparatn-.  ubiei)  in  jirineiple  is  nimieled  somewhat 
.if;^r  a  locomotive  tL-tniu  plant,  w;i>  desiviiud  by  Dr.  S.  S. 
\\  heeler.  vice-jiresiiKiit  ol  the  club  :ind  presiiKnt  of  the  Crocker- 
Wlu'eler  Ct>mpan>.  Man\  feaiiirr-  >>\  \\w  .iltsorbititf  .and  record- 
in.tf  in-trunuin-  are  etuirilv    original  and  most  interesting. 

Ihe  .genera!  features  of  the  dynamometer  are  shown  in  the 
illustration-,  ami  in  briif  eon-i-t  of  two  large  wheel,.,  «in  which 
tlu  dri\  iiig  wheels  of  tlu  .intoniobile  .ro.st.  moiinte*!  oti  ii  shaft 
-njiported  below  the  lloor  and  h.aving  their  upi)er  ed.!;;cs  project- 
ing above  the  lloor  kvel.  ihis  shaft  connects  through  a  clutch 
to  ,111  Aldeii  friction  brake,  wliich  absorbs  the  power  from  the 
-haft  by  transferring  it  to  the  movement  of  a  huge  pendulum, 
whieh  i-  -ern  banging  f n  im  the  -li.ift  at  tiu'  left  in  the  lower 
illu-tr.iiion.  Till-  movement  of  tin-  pendulum  from  the  vertical 
i-  an  accurate  nidicatioii  of  tlu-  amount  of  |)owcr  absorbed  by 
the  friction  brake  and  is  reeonled  in  pounds  ?)y  a  pointer  on  the 
-eale  shown  on  tlu-  extreme  Kft  in  the  upper  illustratifin.  this 
scale  being  laid  off  iivo])orti<.nal  to  the  sine  of  the  atigle  at  which 
the  pendulum  i-  -unng  from  the  vertical  The  speed  of  cars  is 
recordid  rlirieti_\  fiiMii  tlu-  dyiianionuter  -baft,  allowatiee  being 
made  for  the  difference  in  (li;imet>.r  of  the  wheels,  by  a- very  in- 
geiuiou-    ii:-trnnu'm    which    will   be   described. 

Une  of  the  mojst  valuable  features  of  this  plant  is  the  trans- 
ferrin.? of  these  speed  and  tractive  effort  readings  to  a  large 
chart  directly  in  front  of  the  ear  being  te>ted.  This  chart,  as  can 
lie  si.(,n  in  the  dln-iration.  ii;i-  vertical  scales  showin.g  the  .speed 
in  .any  desired  unit  and  horizontal  scales  showing  the  tractive 
ctfort  in  pouml-.  The  cross  rulers,  givuig  these  indications,  are 
operated  by  cables,  whose  movement  is  controlled  by  electric 
motors.  These  motors  arc  operated  through  electric  contact  dc- 
viei-  -I  a-  to  closely  follow  the  movement  of  the  pointer  showing 
tlu-  tnielive  efTort  and  tran-fer  the  rciding  accurately  t  .  the  large 
scale,  and  al.-50  from  the  speed  meter  to  the  large  scale.  This 
Von-truciioii  is  so  accurate  that  the  slightest  variation  in  either 
is  iii-tantly  followed  by  change  in  position  of  the  ruler  on  the 
laryi-   chart, 

Ilu-  iran-fi  rriii.L;  i>f  tlu-  n.eonl  of  the  spci-d  to  ilu-  eros-  ruler 
"11  the  chart  i-  accompli>Iied  by  a  special  ai>paratus  of  eoiisid- 
er.ible  novelty.  This  is  .shown  as  located  in  the  left  foreground 
of  the  upper  illustration  and  consists  i)riinarily  of  a  cone  which 
is  revoI\i-<l  at  ab-olutoly  con>tant  spce<l  by  .-in  electric  motor. 
This  spoed  i-  veriiie<l  by  a  bell  att.iched  to  the  cone  .-haft,  which 
rin.gs  .-It  each  100  revolutions  or  at  intervals  of  30  seconds,  since 
tlu-  ei.iu  revolves  at  Jrx*  r  ]>  in.  The  speed  of  tire  dynamometer 
>Ii;ift  i-  transferred  by  shafts  ;ind  bevel  gears  to  a  shaft  parallel 
to  the  surface  of  the  cone,  .\  wheel  or  roller  is  driven  by  ;i  light 
friction.il  coniuclion  t"  thi-  -haft,  bein.g  -o  .irranged  that  it  h.is 
a  free  movement  along  the  shaft  and  ten<ls  to  revolve  at  the  same 
-pei-d.  The  circumference  of  the  wheel,  however,  rc4s  against 
the  surface  of  the  coU'-  with  sut'ticient  pres-ure  to  cause  it  to  re- 
volve at  the  sanie  sjieed  .as  tb.it  jiarticular  part  r>f  tlv.-  cone  with 
which  it  is  in  contact.  Thi-  causes' a  slipping  in  its  connection 
to  the  sh;ift  whieh  bring-  i-leetric  contacts  into  ;ietion  and  starts 
a  -in.'ill  motor.  This  inot.tr  by  a  cible  connection  pull-  tlu-  wheel 
along  tlu-  -haft  until  it  tinds  a  point  on  the  cone  which  will  cause 
it  to  nvolve  at  the  same  spee<l  as  the  shaft.  When  that  condition 
is  attaim-d  the  motor  conirfdling  its  movement  is  held  idle,  but 
any  eh.inge  in  the  speed  which  will  permit  a  slip  in  eitlu-r  direc- 
tion will  again  put  the  inr>tor  in  operation  and  change  the  loca- 
tion of  the  roller  to  a  new  position  on  the  cone.  The  horizontal 
movement  of  thi-  wheel  i-  tran-ferrid  1).\  the  same  cable-  to  the 
hori/oiital   ruler  on  tlu-  big  eh;irt. 
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Since  Ii<>r>c-i>iiv\cr  is  n  funciiDii  <it'  spcvtl  and  tractive  cU<.)rt^ - 
both  of  which  arc  sliowii  oh  thv  chart,  it  \v;is  a  co?Mjiaratively 
simple  matter  to  lay  out  cnrvcs  showini;  tho  diffcrcin  h<)r>e- 
powers  for  all  difu  re  iit  con<htioris,  w:hich  uill  permit  the  iiJ-stuTit 
reading  of  the  horse-fxiwer  being  delivere<l  at  the  rear  wheels  by 
Tii'linii  the  pdint  at   wliich  the  two  niovinii  scaK>  int.r^ect.      -      ;. 

Ihc  iiijiruinent  >lunviiiK  the  yrade  which  coiild  be  chmbed' iit  ' 
the  speed  indicated  isfontrolUil  by  the  same  caldeS  .^hQwin^r  the  - 
tractive  etTort  on  the  chart  and  consists  of  a  |>oiute;-  fiUcrinned 
•  It  one  end  and  oinnited  from  the.  horizontal  cross  piece  by  a 
clanip  which  can  be  mI  at  the  proper  weiylit  for  (he  car  and  its 
I'crupants.  'rhi>  scale  is  laid  off  proporti(»nally  to  the  sine  of 
the  jailgle  of  the  grade,  which  ecjnals  the  tractive  effort  in  pounds; 
divided  by  the  wei'-;ht  of  the  car  in  jKainds.  both  to  the  saiitie: 
scale.  ■  '  •,■■:■■_  '■'■.■ 

A  large  motor  is  provided  below  the  lloor.  which  can- be  thrown 
'oft.'  to  the  driving  shalt  In-  .nivau?  of  !a  <lutch, ,  aiitl  thlts  , tjtii. ;l 
aniounf  of  pow:cr  required  txr  drive  the  Car  wit (i  either  the  <;ngi«e  •. 
connected  in,  which  would  siive  the  total  infernal  roistance  of 
the  car,  or  thrown  out,  which  woultl  j^ive  the  resistance  for 
coasting,  can  be  ca<ily  read  from  the  chart,  as  can  also  the  liold- 
ing  power  of  the  brakes. 


Tlrisodynaniometer   and   all  of  tlu-   electrical    apparaiu-    usca 
tlrcreon.  jia».  biiiJt  t»\-  the.  t^roi-fcer-JA'iik'vk'r  <^"^'n1p.•^n^ 


CussrxG  OF  No  .VVM-t'E-^^iH'  fl""g  lo  reinenil»er  i>  thar  vf  a 
maji  does  not  know  he  cannot  be  *'us->e*«l  ilito  kn«iwing.  eVpcci.ally 
if  you  have  only  a  >ho.rt  tinu-  in  wJiich  to  yive  hini  the  tTeat- 
nu-nt.     A  ini^ier  pWv  ii^>  i©  w^^  liot  Ic*  it 

pass  \vhfciiU;iMMncsjJto  talk  wiilr^^^  inanjNi  "a  JijoiCt  and  delib- 
erate nia,tineraiidtUr  yoiir  be>t  P\  gh"e  Hiiii  stich  help  bv;  way 
of  instruefum  and  advice.  a>yviTl;eti;d>Je  htm  t<>  ilo  lietter  in  the 
future.  These  are  the  Correct  liiU'S  to  work  alojiir  and  if  restdt^ 
cannot  be  f)btaine«l  in  such  a  manner  bettor  dr<»p  ihe  man.  a? 
thiLv  ciLSsitig  proct^  s<.>metiiWcs  rcstittj>_  iii  eniharni^vtui-itt  lo  the 
«.nLsser!4?--V//^;  •/?;;/?,  .^ 
Associtition:  .>  v 


TisiBER  RKSbt'RCE?  OF  OR^x'.px.-^^K  hsV  *hcch  «tTnwtcd"  t^t 
there  is  sufficient  tinvber,  at  present  staiKiing,  in  the  State  of 
Oregon,  to  build  a  soH<l  bwird  feik-e  *»  ft^higk  ardund  tlK>  etitJre 
United  States.  ;-'-V^. 
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FEED  VATER  HEATERS. 


Wc  arc  infnnncd,  on  sccmingK-  good  authority,  that  locomo- 
tive feed  water  heaters  on  tlie  Egyptian  State  Railways  save  20 
per  cein.  of  the  fuel.  (Why  it  is  that  any  device  for  improving 
locomotive  performance,  which  seems  to  have  some  merit,  is 
always  claimed  to  save  JO  per  cent,  is  more  than  we  can  ex- 
plain.) There  is  no  doubt  in  anyone's  mind  but  what  a  con- 
siderable saving,  as  such  things  arc  usually  figured,  can  be  made 


by  the  heating  of  the  feed  water  injected  into  a  locomotive  boiler 
to  250  degrees  or  more.  As  to  the  net  saving,  or  in  other  words, 
whether  the  game  is  worth  the  candle  or  not,  is  another  ques- 
tion and  one  which  it  is  hard  to  decide  until  the  game  has  been 
tried.  Furthermore,  a  decision  on  o.ne  road  or  in  one  section 
with  a  certain  arrangement  would  not  necessarily  apply  to  the 
whole  country  or  to  the  value  of  the  principle.  It  is  the  same 
witii  this  as  with  all  other  improvements  on  railways,  that  it  is 
the  net  savings  obtained  in  regular  daily  service  covering  a  long 
period  of  time  and  with  the  operating  force  ready  ^o  give  it  a 
black  eye,  if  possible,  which  must  decide  its  existence.  It  won't 
do  to  save  a  ton  of  coal  worth  $2.00  if  it  is  going  to  take  three 
men  three  hours  at  75  cents  an  hour  to  keep  it  in  condition  to 
do  it. 

Wc  believe  that  a  feed  water  heater  can  be  designed  which 
will  show  a  very  considerable  net  saving  and  that  the  possibili- 
ties are  large  enough  and  bright  enough  to  make  it  Aorth  while 
giving  it  a  fair  trial.  Two  or  three  companies  are  now  engaged 
in  such  trials,  notably  the  Central  of  Georgia  Railway,  whose 
heater  is  illustrated  on  page  71,  and  it  is  probable  that  within  six 
months  or  a  year  data  will  be  available  which  will  give  some 
indication  of  what  may  be  expected  to  be  the  future  of  the  idea 
in  at  least  certain  sections  of  this  country. 


SUGGESTIONS  FOR  SHOP  VISITS. 


.\  superintendent  of  motive  power  called  his  master  mechanics 
and  shop  superintendents  together  for  consultation  at  a  large 
railroad  center.  When  the  business  in  hand  had  been  finished 
the  suggestion  was  made  that  the  party  visit  a  large  shop  plant 
of  a  neighboring  railroad  and  spend  half  a  day  in  looking  over 
it.  This  was  agreed  to,  but  undoubtedly  comparatively  little  good 
would  have  come  of  it  had  it  not  been  that  the  superintendent 
of  motive  power  assigned  a  special  topic  for  each  man  to  investi- 
gate and  to  report  upon.  Instead  of  wandering  aimlessly  through 
the  shop  in  a  large  group  the  members,  on  arriving  at  the  shop, 
immediately  started  out  to  find  out  all  that  they  could  about  the 
part  of  the  work  which  they  were  detailed  to  study.  As  a  result 
the  superintendent  of  motive  power  had  on  his  desk  a  few  days 
later  a  dozen  carefully  prepared  reports  on  different  subjects  in 
which  he  was  specially  interested.  Copies  of  all  of  the  reports 
were  sent  to  each  member  of  the  party  and  were  instrumental  in 
starting   several    important    improvements. 


ORGANIZATION  IN  FREIGHT  CAR  SHOPS. 


The  freight  car  building  department  of  the  Canadian  Pacific 
Railway  at  the  .\ngus  shops,  Montreal,  is  doing  splendid  work, 
as  may  be  seen  from  the  article  in  this  issue.  The  plant  is  well 
arranged ;  the  buildings  are  large  and  well  lighted ;  the  equip- 
ment is  good  and  is  kept  in  a  good  state  of  repair ;  but  most  im- 
portant of  all  it  has  an  exceedingly  good  organization  and  the 
work  in  all  departments  is  highly  specialized. 

There  are  some  new  shops  with  buildings  and  equipment  just 
as  good  and  well  arranged,  T)ut  results  are  lacking  because  of  a 
poor  organization.  On  the  other  hand,  there  are  old  and  poorly 
arranged  shops  with  only  fair  equipment,  and  yet  comparatively 
good  results  are  being  obtained  because  of  a  good  organization 
and  the  fact  that  little  and  apparently  unimportant  facilities  have 
been  gathered  together  in  the  different  dci)artments,  which  taken 
together  do  much  to  offset  the  better  tools  that  are  used  in  other 
shops  which  are  new  and  about  which  only  a  few  special  tools 
and  conveniences  have  as  yet  been  gathered. 

It  is  not  often  that  such  a  good  all-around  combination  is 
found  as  at  the  Angus  shops.  Of  course,  only  new  work  is  done 
in  the  freight  car  department  and  this  simplifies  the  problem 
greatly.  Manufacturers  often  smile  in  a  patronizing  way  at  the 
methods  used  in  the  mechanical  departments  of  the  railroads,  but 
in  this  case,  where  conditions  are  comparable  with  those  of  the 
manufacturing  concerns,  the  railroad  company  certainly  does  not 
have  tf)  mike  any  apologies. 
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CONSOLIDATION     LOCOMOTIX  K    WITH     FKKI)    WATKR     IlKATKR- 


:k;ntral  of  geo.^gia  kailw  av 


LOCOMOTIVE  FEED  WATER  HEATER. 


Central  of  Georgia  Railway. 


It  is  generally  admitted,  by  those  who  have  made  a  stud}'  of 
the  subject,  that  the  enormous  internal  strains  cati.Kd  by  the 
injection  of  comparatively  cold  water  into  a  locomotive  boiler 
are  responsible  for  a  large  part  of  the  universal  difficulty  that 
has  been  experienced  with  kcepinsr  the  modern  large  sized  loco- 
motive boilers  from  leaking.  E.xperiments  with  devices  for  more 
thoroughly  mixing  the  entering  supply  with  the  water  already  in 
the  boiler  have  resulted  in  much  improvement  in  this  respect,  but 
it   is  easily  understood   that   to   completely   overcome   trouble   it 


would  be  simply  a  matter  of  heating  the  feed  water  to  a  tem- 
perature approximately  that  of  the  water  already  in  the  boiler, 
so  that  when  it  is  admitted  there  will  be  but  a  slight  difference 
in  temperature  and  no  local  distortion  in  the  plates.  It  is  also 
easy  to  understand  that  whatever  heat  is  put  into  the  feed  water 
before  it  enters  the  boiler  will  not  have  to  be  provided  later  from 
the  fire-box.  This,  of  course,  provided  the  heat  is  obtained  from 
waste  sources,  results  in  either  less  coal  required  to  furnish  the 
same  amount  of  steam,  or  a  larger  boiler  capacity  v.it.1  the  same 
amount  of  coal  burned. 

These  advantages  have  been  given  more  practical  attention  in 
those  countries  where  the  cost  of  fuel  is  very  high,  and  where 
any  device  seeming  to  insure  fuel  economy  has  always  been  given 
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*  Hhistraiccl  arti(;}cs. 


FEED  WATER  HEATERS. 


Uv;  ;irc  iiii'>Fnn<l.  <>n  sccnriiiyly  iifi«><|  .•mlli<Mii\ .  iliat  l<>c<ini<>- 
tivc  J^trf  waUT  Uratof.<  tHr  K.ttyptiaii  Stati-  Kailwav s  save  _•<• 
pcf  jrtnrtla^t^du; 'Hk'i./' i^^^^  'it  is  tluit  any  Wiviiv  tor  iini)n>viii.i; 
i«K''<rtH«^ivv    ^K"^forlna^fccC ..NVhjtir^^  ,fc>; h..'«\ *•    -■  >\\\r    iiu rit.    i- 

;riAvay,s,  vlajiWcA  <<>  'save  Isjj-Ikt:  cent,  is  niort:  ilian  y.c  can.  cx- 
[•laiir.y  .  'niL-rc  i>  no  cl.>iil)t  in  anyniu'>  niiinl  Imt  what  a  oon- 
si«I(n(I)l(-  ■..•(vi'iitr.  a-"  — ihIi  lIiit'L:*  .'ifi'  ii^iiallv    I'L-nriil,  i-;in  h-  ina-l'- 


liy  til'.-  ln,.itiii.L;  <>i  liu'  l\i<I  ualer  iiijvrtril  iiiln  a  1<  n'l  iin<  niv  i-  IioiliT 
ti>  _'5i>  diiiiii-s  1)1"  ivrnro.  .\s  id  ilic  ml  savint;.  or  in  otlur  unnU. 
wliillurr  ihi-  ganif  i^  \v<»rtli  tlic  candle  or  not.  is  anMiliir  «|Ui>- 
tioTi  and  i>iio  wliicli  il  i>  hard  tn  decidi-  until  llu'  i;aini.'  Iia-;  Ik'oii 
triid  luilhirnii  u'c.  ;i  drrisiim  nn  n.iu'  fdad  i  >i"  in  mif  M-ction 
with  a  vc-rtaiii  arranKi'imnl  would  noi  nfctssarily  ;!U]il\  to  the 
uhnU-  Country  or  to  the  value  of  the  jirinciplc.  ll  i-  ihe  <:iirie 
with  ihi-  a-  wiiii  all  other  inipro\  iMnc-ni^  on  .raiKvay>.  that  it  i:- 
the  net  .<avinj;^  ohtaiiud  in  rrunlar  d.iily  scrvjt'e  voVfrinii  a  loni; 
period  of  iniK  and  ui'h  the  o|ii-ratin'4  force  rrady  •  >  p;ivv  it  ai 
Mack  c\e.  if  |)os>ihK-,  whicli  nm-t  decide  its  e\i-.tei:c'.-.  It  wnn't 
do  to  -ave  a  Ion  of  coal  worth  :?.i.a)  if  il  is  .;;oin.!.:  to  take  three 
ini;i   three  hour^  ai  75  et'iits  an  liMiir  (n  keep  it   in    •  mdition  to 

do     it. 

W'r  liiliixc  th.it  a  feed  water  heater  can  l)c  dcsijiiicd  which 
will  ■^how  a  vcr_\  consi<Ieral>lc  net  s.ivin;.;  .ind  that  the  po^sihili- 
tii-  are  larjie  eiiou.iih  and  hrisiht  enonith  to  make  it  .vortli  while 
^ivinit  il  a  fair  trial.  Two  or  tlirec  con»ihinies  arc  1K>W"  enjjjaged 
.•Jn./sucli  tri.ils.  not;il)!y  the  Central  (>£'  Gcorjiia  Rail\\a\.  whose 
lieatcr  is  lUn-trated  on  iias^e  71.  and  it  is  prohahle  that  within  six 
month-'  or  a  \iar  data  will  hi-  .ivailahK-  which  will  liivi-  some 
indication  of  wh.il  ma_\  lu-  expecu-d  to  he  the  fnlnn-  'f  the  idea 
in   at    lea>l   ci-rtain    section^  of  this   countr\. 

SUGGESTIONS  FOR  SHOP  VISITS. 


\  superintendent  of  nio;i\e  powi-r  calleil  hi^  niasUr  mechanic-^ 
.md  shop  >niK-rintendents  toyi-ther  for  coiisult.ilion  at  a  lar.iic 
railroail  ci-nti-r.  When  ilu  htisiness  in  hand  li.-ul  1h<.ii  tmisju-d 
the  sujiirestion  wa^  in;nle  ti'.at  the  party  vi-it  a  lar.ne  shop  plant 
of  a  iieiLrhhoriiiL;  railroad  and  sjieiul  half  a  da.\  in  lo  ikinj.;  over 
it.  This  was  agreed  to.  hut  tintlouhtedly  comparativelv  little  .ijnod 
would  ha\e  come  of  il  h;id  it  not  hein  ih;it  the  superintendent 
of  motive  power  assigned  a  s|K-cial  topic  for  each  111,111  to  investi- 
uate  and  lo  report  ui>on.  Instead  of  wanderinii  aimle-  .i>  tlirough 
the  sjiop  in  a  larjie  t;roup  the  menihers,  4>n  :irri\ini>:  ;U  the  shop, 
immediately  >taru-d  out  to  iliid  out  all  that  tlu-y  conhl  aliont  the 
part  of  thv-  work  which  the\  were  detailed  to  study.  .\s  a  result 
the  superintendent  of  motive  power  had  on  his  desk  a  few  days 
later  .1  <lo/en  carefull>  jirepared  reports  on  tliftereiit  suhjecls  in 
which  he  was  sjiecially  interested.  C'opier*  of  all  of  the  reiMirts 
were  sint  to  eacli  nunilH  r  of  the  jiartx  and  wore  instrumental  it) 
starting;    s^xeral    inii)ort.-nit    inipro\cments. 


=?== 


ORGANIZATION  IN  FREIGHT  CAR  SHOPS. 


Ihe  freight  car  huildiuif  department  of  the  Canadian  Pacific 
Railway  at  tlie  AntiUs  simps,  .Montreal,  is  doinir  sjil  ndid  work, 
a,-'  may  he  seen  from  the  article  in  this  issue.  Ihe  jdaiit  is  well 
arranjjfe<l ;  the  huili|in>?s. •►re  large  .and  well  lighted;  the  ef|ui|)- 
nu-nt  i.s.gofMl  ;nid  i-  kepi  in  .1  yood  stateof  repair;  hui  most  im- 
portant of  all  it  hiis  ;ui  t-\ceedini;Iy  {.-ood  or.yani/.'ilioii  and  tlii- 
work   in  ail  de|>artineiits   is  hiyhly   specialized. 

There  arc  some  lu  w  sh.  ps  witii  l>uildini;s  .-md  eipiiimieiii  jusi 
as  ^iMxl  and  well  arraii'..;ed,  hui  r»-^nlts  nw  l;ickinji  lK-c;m.se -of  a 
poor  orjuiinization.  (  )n  the  other  li.iiul.  there  ;n\-  old  and  poorly 
;irr;iii,ue<I  shops  with  only  fair  efpiijmieiif,  .iiid  \el  comparatively 
good  results  are  heing  oht.iiiK-d  hei-ause  of  .1  good  or,i{;inization 
and  the  fact  that  little  and  .ippariiilly  unimportant  facilities  have 
lieeii  i;7ithered  lo!.;elher  in  the  iliffereiit  departments,  which  taken 
loiietlur  ilo  much  to  offset  the  hetter  tools  ||v.-it  ;ire  us«-<!  in  other 
shops  which  are  new  and  aUmt  which  only  a  few  -pecial  t<K)ls 
.'iiiil   conveniences  have   as  yet  been   si^ilhered. 

It  is  not  often  tli.it  such  ,1  jjootl  all-amtind  comi»itiation  i:.*; 
foiunl  as  at  the  An.iius  siiojts.  ()f  courso.  onl\  new  work  is  d(ine 
in  the  freidit  car  dep,-irtn/i:nt  and  this  simjilifies  the  prohlem 
trreatlx.  Manufacturers  often  smile  in  a  liatroni/inij  way  ;it  the 
methods  usrd  ill  the  medianical  dei'artments  of  the  railrtiads.  hut 
ill  this  cast',  where  co«<Htion.s  arc  coinp.ir.-ihle  with  those  of  the 
manufaeturinii  conci-rns,  the  niilro.nl  c  >ni)i,in>  certain'y  does  not 
1  ;i\  e  :  -  nrike  ;iii\    ;.iiol.>>4i(-s 
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LOCOMOTIVE  FEED  WATER   HEATER. 


CexTR.M,  OF  (ji(ik<.i\    I\.\ll.\v\^. 


It  i>  irctVcrtifty  rulmittoi].  hy  those'  v\Tt<>  liavi-  tinuic  i  sttwty  of 
the  subjiot,  that  tlio  (.nofmous  iiitcrtial  strains  eait 'id  hy  the 
iiijecriou  of  c<mi{);irativcly  ejild  \Aatir  into  a  l<H-<Mnntivc  IkjiK'^ . 
arc  rcsj)onsiblc  f«ir  ;i .  Jjirgcr : pHri  «>i  rite  •«Hiycrs;t}  ditiVcuhy  thitt 
lias  iiocn  txporJviiVid  with  kvrpiiiii  the  iii<.«Krn  laryc  ^i/it!  hxVi- 
mutivc  hdik-rs  Iruin  Irakiiiy.  I^xpcriiiioiiis  witli  (k\ici>  (Vir  m<»rc 
tlioroiiiilily  luixinii  tlvc  cnlcring  <upply  with  the  watt-r  already  iii 
the  boiUr  have-riesnlte<l  in  imteh  iinproveinertt  in  this  n>speot,-tmt 
it    is  easily  iiii«Ierst/Mid   tViat  t«»  cmiipletely  ovtTC«>nTe'trmib1e   it 


wnild  1»e  sitiipH  "a  iiiHftx^r  of-Hva^Jiff  th<'  fve<l-  AVatvv  tv  ..  icui^ 
jKraturc  approxitnavely  that  «>i  the  water  -^ilrca«l>  fn  the  ^►•iltft. 
s«  tlVat  when  it  is  acltttilled:  iWrt.  \vill-  l»<r  ht»t  a  j'lijtiu  (liffercncc 
in  /lelitperatilTX'  anil  lio  local ,  disti>r.ti<>M  in  the'  plaiv*>.  It  ii;  n|>o 
tvisy  tf»  nnderst;ind  that  Whatever  heat  is  j»in  int(>  itu*  feed  water 
ijcforv  it  i-nters  thy  hxikr  wiil  nm  liavcio  hi-  Hn»\ided  laur  fnini 
the  flireTljMix.  :n.vi'*«  <>f  course,  [jf* >vidc«l  t he  tivat  if ^ f>htaifK"«l  frbtn 
wastfe  sqiirce^i-  re>nvit:;  in  trtlitT- tt'ss-  owil  n-^itnVed  t**  ftiriiislj  iln- 
satne  aVnt  anil  «f  steain,  or  a  lafgi^ir  tkyilcr.  c.'qKicitv  y;i^^^  riic.  •i4nH' 
anumnt  ut  ctml  hurnvdv      U;;  ^^'  .  ^^       ■■'_']■:''.'::' y'-':    '  ^--^  '-.    - 

llicse;.a<lvainnffi'<>  have  heeii.  gtS'm  atti-Jilif^i  in 

:  tltosc  coitritries  \vliere  tJve  onrrf;  V»f  ^fjK^^^       !V*ify  'ttK''.  ->»d  whero 

any  device-  se-eiwnjj  l« > ' in>*ur<»;  Jwt  ect'^mnxivbas  aKi'aj^s ; bccu  g;irri i 
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DETAILS    OF    HEATERS    UNDER    THE    RUNNING    BOARDS. 


most  careful  attention  and  thorough  testing  than  thc\'  have  in  this 
country,  and  feed  water  heaters  of  various  designs  have  been 
successfully  fitted  to  a  large  number  of  loreign  locomotives.  One 
of  the  most  successful  of  these  was  applied  by  Mr.  Trcvithick, 
locomotive  superintendent  of  the  Egyptian  State  Railways,  whose 
design  was  illustrated  on  page  436  of  the  November,  1907,  issue 
of  this  journal.  An  economy  of  approximately  20  per  cent,  is 
reported  by  the  use  of  that  heater. 

One  of  the  first  attempts  to  develop  the  capabilities  of  real 
feed  water  heating,  under  American  conditions,  is  now  being  made 
by  Mr.  F.  F.  Gaines,  superintendent  of  motive  power  of  the  Cen- 
tral of  Georgia  Railway,  who  has  recently  received  a  consolida- 
tion locomotive  from  the  Baldwin  Locomotive  Works  fitted  with 
a  heater  of  his  design,  which  in  principle  follows  that  so  suc- 
cessfully installed  by  Mr.    Trevithick. 

The  constructional  features  of  this  heater  are  shown  in  the 
illustrations  and  in  brief  it  consists  of  first,  a  duplex,  horizontal, 
feed  pump,  which  delivers  the  water  to  two  heater  drums  secured 
beneath  the  running  boards  one  on  either  side,  and  connected  in 
series.  These  drums  are  filled  with  small  tubes  through  the  in- 
terior of  which  exhaust  steam  from  the  feed  and  air  pumps  and 
also  some  from  the  exhaust  passage  of  the  cylinders  is  passed. 
The  feed  water  circulates  around  the  outside  of  the  tubes  and 
absorbs  the  heat  from  this  steam.  It  then  passes  to  a  heater  in 
the  front  end,  which  is  designed  along  the  same  lines  as  is  used 
by  the  Baldwin  superheater.  .After  traversing  a  path  approxi- 
mately 25  ft.  long  through  these  tubes  and  heaters,  in  which  it 
absorbs  the  heat  from  the  front  end  gases,  a  deflector  plate  be- 
ing provided  to  compel  them  to  pass  around  the  tubes  before  go- 


ing to  the  stack,  it  is  delivered  to  the  boiler  check  valve  located 
in  the  usual  position  on  the  left-hand  side. 

The  water  passing  through  the  different  heaters  is  driven  at  a 
very  low  velocity,  not  exceeding  16  ft.  per  minute,  and  hence  is 
given  ample  opportunity  to  absorb  large  amounts  of  heat.  Al- 
though tests  have  not  yet  been  completed  to  show  exactly  what 
temperature  is  attained  at  each  stage,  it  is  fair  to  assume  from 
the  figures  obtained  by  Mr.  Trevithick  that  the  water  will  prob- 
ably be  delivered  to  the  boiler  at  something  over  300  degrees. 
( Water  or  steam  at  200  lbs.  pressure  has  a  temperature  of  387.5 
degrees.) 

The  greatest  objection  which  can  be  offered  to  2  heater  of 
this  design  is  the  trouble  which  would  be  experienced  in  the  de- 
positing of  all  of  the  incrusting  matter  in  the  feed  water  upon 
the  tubes  of  the  various  heaters,  so  that  thev  would  soon  become 
seriously  clogged  up  and  make  the  arrangement  useless.  We  are 
advised,  however,  that  this  difficulty  has  been  considered  in  con- 
nection with  designing  this  heater  and  that  the  loco'i.otive  is  to 
be  used  in  service  where  the  water  contains  little  hard  !^cale  form- 
ing impurities.  Since  the  temperature  in  the  various  heaters  is 
comparatively  low  there  will  be  no  tendency  for  this  scale  to  bake 
on  and  it  can  no  doubt  be  easilj-  washed  out.  Washout  plugs 
have  been  provided  in  the  side  heaters  and  the  lower  drums  of 
the  front  end  heater.  However,  under  conditions  where  bad 
water  would  have  to  be  used  the  heater  could  be  so  re-designed 
as  to  permit  that  section  in  which  the  largest  part  of  (he  incrust- 
ing matter  was  thrown  down  to  be  removed  and  cleaned,  which 
would  thus  give  the  heater  a  very  large  advantage  because  of  its 
ability  to  keep  these  impurities  out  of  the  boiler  itself. 


February,  1908. 
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ARRANGEMENT    OF    FRONT    END    APPARATUS — LOCOMOTIVE    FEED    WAXE&    HEATER. 


The  locomotive  to  which  this  heater  is  fitted  has  the  following 
general  dimensions: 

GENERAL     D>TA. 

Gauge   "i. . <»i ..vv. .  .4  ft.   816   in. 

Scrvict •  : . . .  i.  •. Treight 

Fuel    Bit.    coal 

Tractive   eiffort    34,000  lbs. 

Weight  in  workinif  order *.,.  ••^••' •»  r  •••••«' •••••?^-- • -l^^-?^^  '^^ 

Weight    on   drive. s    >.■....... .>,....  i ....  .150,500  lbs. 

Weight  on  leading  truck    ;......... 17,700  lbs. 

Weight  of  engine  and  tender  in  working  order 288,000  lbs. 

Wheel  base,  driving  ,;•.».«...-•.• .,..,.  ,*,^. 16  ft. 

"■'■       .:••..■.       CYLINDERS.        ;     ...  ...  .'V  •"-■■.■■,.■•■•; 

Kind     ..'i... V...i...;.;.  .;.-... Simple 

Diameter  and  stroke 20  x  28  in. 

Kind  ot  valves ...,...,.  .Bal.   slide 

WHEELS.  ■  •  ...■;•■;■. 

Driving,  diameter  over  tires   ........•..•,;.■,.-■.■..•'.....  .56  in. 

Dtiving  journals,  diameter  and  length ..;-•.'■.;>>.«.». i S'/i   x  10  in. 

BOILER.         •   •    -'■:''■  •':  .  ■. . 
otylc •••«•  •>v.«^  •  •  •••  y  •  >  "•  •'  '••*'»  •■•  i  *:•  •■•.»  *-•  ••.*».  C.     >»  .     *•■  - 

Working  pressure   '•  i-..*. *•..;.>. *■•..■•  • . .  ..C  , •  •  ........ . .  .200  lbs.' 

Outside  diameter  of  fir.=;t  ring 61  in. 

Firebox,  length  and  width 96  ^i  x  66  in. 

Firebox  water  space .F. — 4,  S.  &  B. — 3  in. 

Tubes,  number  and  outside  diameter  .i  .».,»*.....,«. 283 — 2  in. 

Tubes,  length   .,..,» ..•.•••i*.\. ••■.•>■••••■•.••••*...  .14  tt.  8  in. 

Heating  surface,  tubes    ...  ....i.- ..»,.,  .i..V.-.  ;...>■,.  s  .>■,.»...  .2,161   sq.   ft. 

Heatin«r  surface,  firebox   ...,'..'.....,..,....  .....■..■.........;. .     146  sq.   ft. 

He.iting  surface,  total ;...-.. .i.. ..2,307  sq.   ft. 

Grate  area —  ...■.' ..,,i,,.       44  sq.  ft. 

--^•^■;  TENDER.  ]   "\-:  :  ''-.i-^  ■:■.'■.   ■ 

Water  capacity  '.". .."...:,".  ..VI, *ii,«.000  gals. 

Coal  capacity    ■  .■•>»*«•. ... 8   tons 


CARS  AND  LOCXDMOnVES  BUILT  IN  1907. 


The  total  number  of  railroad  cars  built  in  the  United  States 
and  Canada  during  the  year  1907  was  289,645,  an  increase  of  19 
per  cent,  over  the  record-breaking  output  of  the  previous  year. 
This  includes  subway  and  elevated  cars,  but  does  rot  include 
electric  street  or  interurban  cars.  Of  the  total  number  of  cars 
built  by  manufacturers  284,188  were  for  freight  service  and 
280,216  of  the  total  were  for  domestic  use.  The  number  of  pas- 
senger cars  is  an  increase  of  more  than  70  per  cent,  over  the 
previous  year.  About  72  per  cent,  of  the  freight  cars  built  were 
of  steel  or  steel  underframe  construction.  Canada  built  9,159 
freight  cars  and  106  passenger  cars.  None  ot  these  figures  in- 
clude the  cars  built  by  railroad  companies  in  their  own  shops. 
The  total  number  of  cars  built  in  the  U.  S.  and  Canada  in  1905 
was  168,006  and  in  1906  was  243,670. 


The  twelve  locomotive  builders  in  the  U.  S.  and  Canada  built 
7,362  locomotives  during  the  year,  of  which  798  were  for  export. 
This  is  an  increase  of  6  per  cent,  in  the  total  output.  There  were 
330  electric  locomotives  and  240  compound  locomotives  built  dur- 
ing the  year.  The  Canadian  output  was  264.  The  figures  for 
the  total  number  of  locomotives  built  in  the  U.  S.  and  Canada  for 
the  year  1905  was  5,491  and  for  1906  was  6,952. 

The  total  amount  spent  by  the  railroads  for  new  rolling  stock 
approximates  $477,000,000,  an  increase  of  about  25  per  cent,  over 
the  previous  year. — Railroad  Gazette. 


SHRINKAGE  OF  VOOD  WHEN  DRIED. 


-  -Interesting  experiments  on  the  shrinkage  of  wood  due  to  the 
loss  of  moisture  have  recently  been  completed  by  the  Forest 
Service  at  its  timber  testing  station  at  Yale  University'.  These 
experiments  show  that  green  wood  does  not  shrink  at  all  in  dry- 
ing until  the  amount  of  moisture  in  it  has  been  reduced  to  about 
one-third  of  the  dry  weight  of  the  wood.  From  this  point  on 
to  the  absolutely  dry  condition,  the  shrinkage  in  the  area  of 
cross-section  of  the  wood  is  directly  proportional  to  the  amount 
of  moisture  removed.  - -^    ■•'ci.'  '-.■;*-■.  " 

The  shrinkage  of  wood  in  a  direction  parallel  to  the  grain  is 
very  small;  so  small  in  comparison  with  the  shrinkage  at  right 
angles  to  the  grain,  that  in  computing  the  total  shrinkage  in 
volume,  the  longitudinal  shrinkage  may  be  neglected  entirely. 
The  volumetric  shrinkage  varies  with  different  woods,  being 
about  26  per  cent,  of  the  dry  volume  for  the  species  of  eucahTitus 
known  as  blue  gum,  and  only  about  7  per  cent,  for  red  cedar. 
For  hickory,  the  shrinkage  is  about  20  per  cent,  of  the  dry  vol- 
ume, and  for  longleaf  pine  about  15  per  cent.  In  the  usual  air 
dry  condition  from  12  to  15  per  cent,  of  moisture  still  remains 
in  the  wood,  so  that  the  shrinkage  from  the  green  condition  to 
the  air  dry  condition  is  only  a  trifle  over  half  of  that  from  the 
green  to  the  absolutely  dr>'  state. 


Railway  Storekeepers'  -Association. — The  fifth  annual  meet- 
ing will  be  held  at  the  Auditorium  Hotel,  Chicago,  May  25,  26 
and  27,  1908. 
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FIG.     I. — 422}/i    TON     PLAXF.S.      NILES-nF.MEN'T-POM)    COMPANY. 


THE  LARGEST  PLANER. 


The  McKintosh- Hemphill  Company,  of  Pittsburgh.  Pa.,  has 
recently  received  from  the  Bement  Works,  of  the  Xiles-Bement 
Pond  Ct)nipany,  what  is  believed  to  be  the  largest  planer  ever 
built.  ■     ' 

Its  total  weight  is  845,000  lbs.,  and  four  motors  with  a  total 
capacity  of  207!/.  h.p.  are  required  to  operate  it.  In  addition  to 
the  movements  found  on  a  standard  machine,  many  new  ones 
have  been  added. 

Each  head  is  fitted  with  a  slotter  bar  independently  driven  by 
a  rack,  giving  a  practically  constant  cutting  speed  from  one  end 
of  the  stroke  to  the  other,  and  a  quick  return.  Each  head  is 
arranged  for  transverse  planing,  having  a  movement  across  the 
bed.  These  movements  for  slotting  and  transverse  phning  make 
it  necessary  to  throw  out  the  regular  <lriving  mechanism  to  the 
table  and  connect  it  to  a  separate  feed  motion,  entirely  distinct 
from  the  regular  feed  motion.  This  throwing  out  of  the  driving 
mechanism  means  simply  that  the  pneumatic  driving  clutches  are 
thrown  into  and  left  in  their  idle  position. 

The  machine  is  fitted  with  its  own  air  compressor  and  motor, 
thus  making  it  independent  of  the  air  supply  in  the  shop,  to 
which,  however,  it  can  be  connected  if  it  seems  desirable.  A 
complete  switchboard  is  furnished  for  the  control  of  all  the 
motors. 

The  distance  between  uprights  is  14  ft.  4  in. ;  the  maximum 
distance  from  the  table  to  the  lx)ttom  of  the  cross  slide  is  12  ft. 
2  in.;  the  maximum  stroke  of  the  table  is  30  ft.;  maximum  stroke 
of  the  slotter  bar  is  8  ft.;  total  width  of  the  bed  13  ft.;  length  of 
the  bed.  Tx)  ft.;  table  ways,  15  in.  each  in  width;  tool  slides.  7  ft. 
8  in.,  with  4  ft.   vertical  traverse;   cross  rail  is  long  enough  to 


admit  full  traverse  of  either  head  between  the  posts;  face  of 
uprights.  2  ft.  6  in. ;  vertical  height  of  cross  slide,  including  the 
top  rib  bracing  is  5  ft.  The  main  driving  motor  is  100  h.p. ; 
slotting  and  cross  planing  motor  is  50  h.p. ;  lifting  motor  to 
cross  slide,  20  h.p. ;  traverse  motor  for  heads  on  cross  slide,  71/2 
h.p. ;  air  compressor  motor,  30  h.p. 

The  cutting  and  return  speeds  are  variable  through  the  motor, 
which  has  a  i  to  1%  variation,  and  by  change  gears.  The  cut- 
ting speeds  are  14  to  25  ft.  and  return  speeds  S-V^  to  ^sVi  ft. 
The  same  type  of  drive  is  used  for  the  slotters  and  gives  a  cut- 
ting speed  of  18J/2  to  30  ft.  and  return  speed  of  57  to  71  ft.  Cut- 
ting speed  for  cross  planing  is  iij^  to  19  ft.  and  return  speed 
35  to  431/2  ft.  The  cross  traverse  speed  to  the  heads  is  50  in. 
per  minute ;  the  vertical  speed  for  raising  and  lowering  the  cross 
Slide  is  26  in.  per  minute. 

The  main  drive  from  the  100  h.p.  motor  is  clearly  shown  in 
Figs.  I  and  3.  The  speed  of  the  pneumatic  reversing  clutches 
m.'i\-  be  varied  to  some  extent  by  changing  the  speed  01  the  mo- 
tor, and  a  greater  variation  may  be  obtained  by  the  simple  re- 
versing of  two  change  gears.  The  pneumatic  clutches  which  are 
shown  thoroughly  incased  arc  of  the  Niles-Bement-Pond  type 
with  a  large  number  of  friction  discs,  whereby  great  friction 
area  is  obtained  in  a  comparatively  small  compass.  These  clutches 
are  operated  by  compressed  air.  A  small  valve,  easily  moved  by 
hand,  controls  the  stopping,  starting  and  reversing  of  the  table 
and  handles  satisfactorily  the  power  given  out  by  the  large 
driving  motor.  From  this  point  to  the  rack  the  drive  is.  in  prac- 
tically every  respect,  that  which  is  found  on  any  planer,  except, 
of  course,  in  this  instance,  it  is  exceptionally  heavy  and  powerful. 
The  two  bull  pinions  are  forged  directly  on  the  shaft,  being  cut 
half  pitch  apart,  in  order  to  give  smoothness  of  motion. 


pEBRrAKY.    1908. 
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FIG.    2. — nRIVE    FOR    THE    SLOTTER    ATTACHMENTS. 


An  interesting  feature  is  the  pneumatic  feed.  The  feed 
cross  heads  is  clearly  shown  in  Fig.  3.  On  the  side  of 
right  just  above  the  gearing  is  a  cylinder  with 
a  piston  rod  extending  to  the  left.  This  rod 
carries  a  rack  which  meshes  into  a  gear  near 
the  bottom  of  the  vertical  feed  shaft.  This 
shaft  has  on  its  lower  end,  a  bevel  gear  mesh- 
ing into  another  bevel  gear  on  a  horizontal 
shaft,  which  transmits  motion  to  the  vertical 
feed  shaft  on  the  left-hand  upright.  The 
movement  of  these  feed  shafts  is  constant  at 
all  times  and  variation  in  amount  and  direc- 
tion of  head  feeds  is  obtained  by  adjusting  the 
connecting  rod  in  the  slotted  cranks  on  tne 
ends  of  the  cross  slide.  These  cranks  are 
graduated  in  such  a  way  that  definite  cross 
and  vertical  feeds  can  be  obtained,  and  by 
using  at  the  same  time  the  cranks  on  both 
sides  an  angular  feed  can  be  given  to  the  tool, 
which  is  at  times  desirable,  as  the  heads  were 
not  designed  to  swivel.  The  valve  for  con- 
trolling the  air  to  the  feed  cylinder  is  thrown 
automatically  at  each  end  of  the  stroke,  this 
movement  being  taken  from  either  the  main 
driving  gear  train  to  the  table,  or  the  slotter 
gearing,  when  slotting  is  being  done.  To 
throw  out  the  feed,  it  is  simply  necessary  to 
close  a  valve,  cutting  off  the  air  supply. 

The  feed  for  the  table,  when  slotting  or  trans- 
verse planing  is  being  done,  had  not  yet  been 
placed  in  position  when  the  photo,  Fig.  3,  was 
taken,  but  it  is  shown  in  Fig.  i,  directly  in 
front  of  and  at  the  base  of  the  upright.     This 


for  the. 
the  up- 


feed  operates  practically  the  same  as  the  feed 
for  the  cross  head  previously  described.ex- 
cept  that  variation  in  stroke  or  amount  of  feed 
is  obtained  by  an  adjustable  stop  which  regu- 
lates the  amount  of  movement  of  the  piston 
in  the  cylinder.  This  adjustment  is  made  by 
the  right-hand'  hand-wheel;  the  left-hand 
hand-wheel  is  for  connecting  and  disconnect- 
ing the  feed  mechanism  to  the  main  driving 
works. 

The  slotter  drive  is  shown  in  detail  in  Fig. 
2.  The  description  of  the  main  drive  on  the 
opposite  upright  tits  this  one  up  to  and  includ- 
ing the  pneumaitc  clutches.  For  the  main 
drive,  the  power  is  then  carried  through  the 
upright  into  the  bed  while  for  the  slotter  drive 
it  is  transmitted  to  the  vertical  "square  shaft 
and  thence  by  bevels  and  spur  gearing  to  the 
horizontal  square  shaft  running  along  the  top 
of  the  cross  slide.  The  pinion  of  this  shaft 
drives  the  large  gt?ar.  of  which  only  the  cover 
can  be  seen.  The  rack  pinion  which  gears  into 
the  back  of  the  cutter  bar  is  on  the  .«ame  shaft 
with  this  gear.  The  pinion  on  the  square  shaft 
slides  and  can  be  thrown  in  or  out  of  gear  as 
desired,  so  that  either  or  both  bars  can  be 
used.  The  disc  shown  just  above  the  motor 
controls  the  length  of  stroke.  This  disc  is 
driven  from  the  main  train  of  slotter  gearing 
and  the  adjustable  stops  on  its  periphery  can 
be  set  at  any  desired  point  and  effect  the  re- 
versal in  the  same  way  as  do  dogs  on  the  side 
of  a  planer  table.  Near  the  bottom  of  the 
square  vertical  shaft  may  be  seen  the  bevel 
gear  on  the  end  of  a  horizontal  shaft,  which 
goes  across  the  bed  and  can  be  co!inected  to 
the  mechanism  operatmg  the  valve  of  the  feed 
cylinder  on  the  opposite  side,  as  mentioned  in 
the  description  of  the  feed  for  the  heads. 
.;.;In  Figs,  i  and  3  can  be  seen  a  vertical  shaft  where  the  revers- 
ing hand  lever  of  a  standard  planer  is  usually  found ;  it  will  be 


FIG.    3. — SIDE    VIEW    SHOWING    THE    MAIN    DRIVE. 
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in\    l>l.\^•|■;^ 


\  :  1 . 1.S •  l: K  M  I . N  I  -  !•! ) M 1    r '  I  \i  !•  A  \  \- 


THE  LARGEST  PLANER. 


:U"he  "AlrKintnvh-tJvttiphill  Cutiipany.  <)t  i'itt->l>iirt>li.  P.i  .  li.i- 
r»t>-»TiK  r«-(viv»'M  Ihnii  tin:  l*KiiitMlt  W'urks.  of  tlif  Nil'.-  I'.iimr.i 
I'ciik!  ( '"inj).!!!} .  what  i-  !>i!ii\t(l  t'>  Itc  llic  larsir^t  jii  iiur  rvcr 
lituli. 

r:ip:i'Hty.  ttf  J<.)!7':.V  li^V/hrr^  npi-rati,'  it.      In  adilition   to 

tlu-  nu.ivi-nu-nr-  fnntul  mi  :i  -laudard  machnic.  iiiaiiv  \u\\  (ini< 
haVr  I'tcu  li'lrUtf. 

J^:K^1  livptr  iji  fitlv^^^  bar  iii.U|Kii(Kiitl.\    driviii  Iiy 

a  Kick,  jjfiV^itijj.,;!- p^uc^H^^I^^'  i-"'^;^^  ciutinii  >iivo<l  from  oju-  tii<l 

of  fill-  <jr'>kr  tr>  »W  Vi]|1t«t,  ';ni«l  ;i  <iiiick  ntnni.  Faoli  lu-rul  i< 
arraugv'l  ti»r.  <ransv«.T?c.  i>l;iut)iy-  liavuij,'^  a  uioviiiHiit  arn».s  tlu- 
h(.'tl.  'rlii-siv  nw»vt-inVilt.s-.  tnr.  Wl<>ttinjj  ;ui<I  fra!is\v'">*i'  pliiiint;  maki 
it  Mcc^'>H;«fA\tb";tb>»Av''<>vit -ih^^  ilrivini^   nui-Iiatii-in  ti.  tin- 

tahU-  ami  vuilrtvT*  ir  t'li  «'^op:iratv  ft-iil  nii'ti..n.  iiitirily  <listiiul 
from  HK'  rcsi'ulrir  tVc-fl  mnttoir.  'iMiis  throwini;  .•m  of  tlir  ilriviiii; 
nucliaiurnr  nuans  .•^iiiipK  tliat  tlic  piKuinatic  drivinv;  clntdus  ari 
tlti^-ixvp.  iHtf*  iaifiil  Iclt  in  tlicir  ulk-  p<isitinti. 

XliC'-nKH'tWH"'  ih^^'ttcitlAvitlv  its^  air  i-oiiuMesst»r  anil  nvtor. 

xhxi^  fiiakinv:  if  in<.Kpi'n<k*nt  tif  tl»o  aif  <iiipply  in  rlir  vjiop.  to 
wliitli.  IioWiVff,  it  v'aji;  biv  c''VniX'!Ct»^<l  if  it  -it!ii'>  tK-iraMc  A 
c<>tiipleti'  .sAVJtvhhv-i.-itci  ,is'  •furnishcfl'  f«»r  \iv:  >.■<  >\U  ro|  of  all  tlu- 
motors. 

Tlu'- distancii'  bcuvtyij  iipri;;lii>  i-»  14  ft.  4  in.;  tin-  niaxiinuni 
.<li<it;nu-f  from  rlii-  tabU'  t'V  thv  lu^tt^im  of  l!ir  ito>><  >liili'  is  i_>  ft. 
2  hi; ;  tli«;  niaxiiiitriu  slnjko  of  tlu':  tal>lii?:i.s  .^o  ft.;  maximnni  -trokc 
6/,tli(- >!fvttv;r  ^r;i«i;8;:ftJ^^^^^^^  \vi<lth  of 'the  Ixil  1.?  ft.  K-n-tli  of 
■tWe  Ix'tl.vfVijft. ;  talilo  way^.  »5  iii.  vacli  in  widtli ;  tool  sli(|i>.  7  ft. 
S  in.,   w'tii  J    ft.    Vi-rtical-tn-HxTvc:    (•ros<   rail   i--   lonir  inoii<.^li   to 


admit  lull  travc-rfsO-of  citlur  li(.a<i  hitwccn  tin.-  po<i^ts: 'fare  M 
n|»rislits.  j  £t.'<i  in.;  vertical  luiirlit  of  vross  sli<li'.  iiiciiKling  the 
top  rill  liracini;  i>.  5  ft.  I'Ik  m.iin  drivinsj;  motor.  i>  hh)  lip.; 
slottinu  and  (.t<k>-  |)l;niinii  motor  i>  50  li.p.i  lifting  motor  to 
rro>s  .slicU-.  _'o  It.p. ;  traverM-  motor  for  heads  on  ero-^  slide*  //j 
h-l). ;  air  eotnpressftr  motor.  .V)  h.p.  •;     .'  ','..": 

I  lu'  ctUtinti  ami  rrtnrn  ^iin'ils  an-  varialiK-  tlironyli  the  motor, 
wliieli  has  a  I  to  I'l  variation,  and  Ity  cliimt'e  ije;irs.  'Ihe  cut- 
tin.!:;  spicds  are  14  to  j;  ft.  ami  nlnrn  s|ki(1s  5j1_.  to  U^]  j  ft. 
Ihe  same  l\pt-  of  ilrive  is  nsvd  for  the  sjotters  and  givc.s  a  cut- 
tin*.^  s|Kii|  of  iS' ^,  to  .VI  ft.  and  reinrn  sJK'cd  of;,v  to-7.1;yft.  ..Ciitr. 
linjLT  s|)ii<l  for  eros:,  planing  is  ttyj  to  Kji  fl.  'aixl  return  speed 
.v^  '"  4.^'-  f'  I  hi  ero-s  tr;iverse  speed  toMhe  lie;ids  is  50  in. 
i't  r  minute;  the  \irtieal  speed  for  raismi;  and  lowirinir  the  eros^ 
-iidf  is    >6  in.  in  r  miiiiUe 

!  hi  main  drier  from  the  KJO  h.]i.  motor  is  cKarly  sli.iwn  in 
Iiv;s.  I  ;iiid  _\.  I  Ik-  sjK-i-d  of  tlu-  pm-imiatie  nvirsjnir  clutehes 
ni:'>  111-  \ari»d  to  sotm-  e.\t<.-nt  li\  ehan.iiint;  the  s]i(-i-d  01  tlu-  mo- 
tor, and  ;i  greater  variation  m;i\  he  ohtaiiu-il  li>  the  siniple  re- 
versing of  lu, I  ehaiiye  ye.irs.  Tlu-  pnt-nmatie  elntehes  which  are 
shown  thorotfjhlv  ineasi-d  are  of  the  .\iles-l'»einent- i'ond  type 
with  a  larye  nnmlur  of  frielioii  discs,  wheri-hy  sireat  frietion 
area  is  ohi.iinrd  in  a  eom]iar.itivi  ly  small  eompass.  'jhese  elutches 
are  o]nraled  h\  eompressvd  .air.  .\  small  valve,  easily  moved  by 
h;ind.  eoiiirol-.  t!ie  sinppiny.  -i.irtiny  and  reversinjf  of  tiie  table 
and  haiulles  satisfactorily  the  power  yiven  rtnt  by  the  larpe 
drivinir  mot  t.  l-"rom  this  i»oini  to  tlu-  raek  the  drive  is.  in  jirac- 
tieally  every  respect,  tli.at  which  is  ffiuiul  on  am*  planer,  except, 
of  course,  in  this  instance,  it  is  i  xceptional'y  heavy  an ;1  powerful. 
The  two  bull  pinion>  are  tor.iied  directly  f>n  the  sliaf^.  beint;  cut 
half  pitch  ;ipart.  in  order  to  L'ive  smoothness  of  motion. 


i 


Fkiski-vky;  l!MH. 


AMKKKAX    KXiilXKKR    AXD    RAH.KOAI)     ]()IRXA1.. 


nr;;; •  2^^hh i a  k  y* tK'ii »e'  >iijf)T#ER- u\tTAit:tt m ikictr 


An  iiitcrcstinji  feature  is  the  pHouniatto  fv^-il    Tlie.  ftx'd.  fot  tlie 

crorii,  lu-ads  is  clearly  shown  m  JMg.  3.  On  ttu'  sitk'i'f  tlu-  u\^- 
riyht  just  ah>vv  tlu-  licariiur  i>  a  cylitickT  with 
;i  pi^t^>ll  r<nl  extin<lin.u  to  tltc  left.  This  rod 
rarriis  a  raok  whuh  nuslics'Huoii  gear  near 
llir  Ixiiimn  of  the  Vfrtical  feed  shaft>  Thi> 
^haft  ha^  on  its  lnwcr  end.  a  hevel  fxcar  me-Ii- 
iiivr  intt)  anoilKT  hevcl  iJear  on  a  liori/ontal 
■«haft.  which  transmits  motion  to  the  vertical 
fe0<J  shaft  oil-  the  left-hand  iiittiiilit  Tho 
hiovoniehl  of  thc'Sf  feed  shafts  i>  oonvtant  at 
■dl  times  and  variation  in  amount  and  direc- 
tion of  head  fee*l>  is  obtained  by  a<ljusting  the 
counectinii  nxl  in  the  slotted  cranks  011;  ttie 
ends  of  the  cross  slide.  These  cranks  arc 
-innluated  in  such  a  way  that  <lerinite  cross 
and  vertical  feed>  can  be  obtained,  ami  by 
using  at  the  sami'  time  the-  Cfatlk^  oil  l)oth 
sides  an  ani,nilar  feed  can  be  tfiven  to  the  too], 
which  is  at  tiities  desirable,  as  the  beads  were 
not  designed  to  swivel.  The  valve  for  coit- 
irofling  the  air  to  the  feed  cvlindr  is  thrown 
antomatically  rit  each  end  i>f  the  stroke,  this 
movement  being  taken  from  either  tlie  main 
driving  gear  train  to  the  tal»le,  or  the  slotter 
ge.iring.  wbeiv  slotting  is  being  dotic  To 
ilir'uv  out  the  feed,  it-lS;  simply  lucessary;  to 
■''sf   a    valve,   cutting  off   thi-   air   snpiily. 

1  lie  feed  for  the  table,  when  slotting  or  tniiis 
\ '  rse  planing  is  being  done,  had  nr.i  yet  been 
['laved  in  position  when  the  photo.   iMg.  .v.  was 
t'sfcMV:  Ikit  it   IS   sliowii   iil    JMg.    r,   directly   in 
'loifl  ol*  ;tn<l  ;it  thc'ljasc  «f  the  ni)riglit.     This 


lVe<l  openiles  jiracticaih  tin.'  jsank'  as  the  feed 
ifoF    the    ero>!i.. head    i)fevic»tisty    dewrrlbeiLex- 

ri-i)t  that  vafiaJion  in  stroke  or  ainouiit  of  fetd 
is  t»l)tained  b\-  ati  a<ljustaide  .stop  wlu'ch  regu- 
hltcfi  the  amotint  o{  nmvement  of  the  piston 
in  the  e\  Under.  This,  adiustinctit  Js  liiade  In 
.the  riglit-hand  hand-wheel:  -the  left-haiid 
Irattd-wheel  is  for  connecting  and  disconnect - 
injj:  the  feed  niech.inism  to  the  inani  flrivnii; 
W-'^rks. 

Ilie  slotter  di'iee.is:shv»W'nV"»  detail  iir  t-"ig 
2.  .The  <Iescirr|»ii<>n  of, tlie  main  driye  <»H  th\ 
opiH>site  uitright  tits  tliis  one  up  t«i  ::nd  invlnd- 
ing  the  ptKiUnaitc  clutclies.  j  Tor  vIk  .main 
drive,  the  jnuvcr  is  thj^  earned  tiin>tt^^ 

iiI>righiiiuothe"lkd  while  f<»i--tiie>U'^ 
it  is  t ransniitt ed  to  the  vertical  '■:  sipiarv  >b}i ft 
and  th<)K-e  b\  lieve|s  ;uid  sptir  gearing  t"  thv 
horiznntal  s«ntar?  shaft  nuining  alimg  the  top 
0/  tlte-erriss:  slide.  Iliy  iMi^ioiii'of  this  shafi 
drives  the  l.'H'g'e  g<>ar.  of  wjfich  only  tlw  cover 
can  lie  scvu.  jrhc  rack  pinion  which  gears  int'^ 
the  kivk  of  the-V»'tter  Ivar  iS,  t»i»,the  >;itttv->Jvaft 
with'  tltis  gear.  iX^ht-piiiirtuoirnJiefiqtfate-  shrift 
s,1i<Ies  and  cait  Ih-  thr«>wn  iiv^ir  out  <;.f  ^x^ar  as 
desin-d.  ,  so  >th;it  eiihef:  /or  b«  uli  bars  va«  be 
used. :  \;The  ^  disc  sin  »\vh  just '  «J><-»ie  the^-iiiotf  »r 
piillrolS:  the   iengtli   <»4^^lnikt^  ;   This   disc  4* 

: driven  fr< 'in  the  iiiain  train  of  sUjlter  gcaftng 
;U3<I '  the  a«ljttsia]Vle  stops  ojt  it>  perrplUTx:  Van 
Ik-  >ii't-  at •  -■>ny  desired . i>« »int^ and yi'tifect  the  rt- 
■vetsid  i»  the-  soiie  way  as  dw  *f««K>  ^»»  the  <ide 
lii  a  planer  talde,  ;  XeaV  :  tjfi«.<  bottotu  of  tlu- 
s<(iiare  \<:rlieid  &h;»fi  niay  tx-  su-u  tlie  be\t-l 
geiir Mun  the  i4id.  »»^  41  hori/otital  shijit.  w-hieb 
goes ;  ,i<?n  »ss  t  Ih^.  fVed-;  awd  can  he  •  efi!»iletnc«l:  %-  > 

.tilt'  niech.inism  operating  the  "Xalve  i>f  the  feed 
cylimler  Oil  thv  f>JtHH««.itv  side,  iis'  uietitioned   in 
the  dv''scription.;.!>f  the  fivd  for  the  heads. 
Ill  l-'igs.  I  and  .V  can  he  seetv  a  verticaTf^ha  ft  Where: the  revers- 
ing h;ind  Icyerrof  a  , standard  pl;oi!fer...is  us«ally  found :  it  will  l>e 
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noticed  that  there  are  two  sockets  at  the  upper  end,  in  one  of  easily  taken  apart  by  screwing  two  bolts  in  holes  that  are  tapped 

which   is  a  handle.     The  upper   socket   is  connected   to  a   shaft  in  one  of  the  shells,  thus  forcing  them  apart. 

which  runs  down  to  the  bottom  lever  or  crank  and   forms  the  This  coupling  makes  possible  a  considerable  saving  in  time  in 

hand-control  of  the   slottcr.     The  lower   socket   is  the  one  that  putting   up   shafting   and   is   specially  advantageous   where   it   is 

controls  the  movement  of  the  table  when  regular  planing  is  being  necessary  to  put  up  an  additional  piece  of  shafting  and  couple 

done  and  is  connected  by  a  lever  and  rods  to  the  reversing  dogs  it  to  the  end  of  a  piece  already  erected  and  in  use. 

on  the  bed  on  both  sides.   Only  one  handle  is  furnished  for  each  If  the  shafts  to  be  coupled  vary  a  little  in  size  che  Hender- 


HENDERSHOT     SH.VFT    COUPLING. 


side  and  thus  mistakes  arising  from  throwing  the  wrong  lever 
are  avoided. 

Owing  to  the  great  weight  and  large  dimensions,  it  was  im- 
practicable, both  from  a  manufacturing  and  a  shipuing  stand- 
point, to  make  the  bed  or  table  in  one  piece.  They  v^ere,  there- 
fore, divided  to  bring  them  within  reasonable  limits.  The  central 
section  of  the  bed  is  divided  longitudinally  into  three  parts  and 
the  two  end  sections  into  two  parts,  or  seven  parts  in  all. 
The  total  weight  of  the  bed  is  about  275,000  pounds.  The  table  is 
made  in  two  sections  divided  longitudinally  in  the  center  and 
weighs  about  140,000  pounds. 

The  motor  for  fast  traverse  of  heads  is  shown  on  the  end  of 
the  cross  slide  in  Fig.  3.  The  reversing  is  done  through  friction 
clutches  and  a  safety  is  provided  which  prevents  throwing  in 
the  fast  traverse  and  the  feed  mechanism  at  the  same  time.  The 
motor  for  operating  the  rail  is  situated  at  the  top  of  the  upright, 
as  shown  in  Fig.  i.  This  motor  is  connected  at  all  times  to  the 
elevating  screws  and  is  stopped,  started  and  reversed  electrically. 


HENDERSHOT  SHAFT  COUPLING. 


A  new  shaft  coupling  of  great  strength,  and  which  may  be 
quickly  and  conveniently  applied,  has  just  been  placed  on  the 
market  by  Manning,  Maxwell  &  Moore,  Inc.,  of  85  Liberty  street. 
New  Vork.  It  is  known  as  the  Hcndershot ;  the  different  parts, 
as  well  as  an  assembled  view,  are  shown  in  the  accompanying 
illustrations. 

The  two  short  taper  compression  sleeves,  S-S,  make  it  possible 
to  slip  the  two  halves  of  the  coupling  in  place  while  the  shafting 
is  on  the  floor,  hoist  the  pieces  of  shafting  into  position  inde- 
pendently, and  bolt  them  together  as  easily  as  the  plain  flanged 
coupling,  but  without  the  large  amount  of  preliminary  work 
which  is  necessary  to  put  the  flanged  coupling  on  the  shaft  and 
true  up  the  faces.  Although  it  is  not  shown  in  the  illustration, 
one  of  the  four  slots  in  each  sleeve  is  cut  through  the  entire 
length  of  the   sleeve,   thus  allowing  greater   compression. 

The  shells  A  and  15  have  lugs  which  interlock  and  relieve  the 
bolts  of  shearing  strains,  thus  making  a  rigid  and  durable  con- 
struction. However,  more  bolts  than  usual  are  provided  because 
of  the  large  compression  area  of  the  coupling  and  to  provide  an 
unusually  large  factor  of  safety. 

In  applying  the  coupling  the  shells  A  and  B  are  Hrst  slipped 
on  the  shafting.  Sleeves  S-S  are  then  put  in  place  and  the  shells 
are  drawn  over  them,  the  lugs  being  brought  into  an  interlock- 
ing position.  The  shells  are  then  bolted  together;  the  fits  3  and 
4  practically  true  up  the  coupling,  but  perfect  alignment  is  as- 
sured by  keeping  the  faces   i   and  2  parallel.     The  coupling  is 


shot  coupling  will  adjust  itself.  The  coupling  is  made  of  the 
best  gray  iron  and  every  coupling  is  put  together  on  a  test  pin 
and  inspected  before  it  leaves  the  factory. 


PORTABLE   METAL   GRINDING    AND   BUFFING 

MACHINE. 


A  portable,  electrical  grinding  machine  for  use  ni  grinding 
castings  in  machine  shops  and  foundries,  or  for  buffing,  is  illus- 
trated herewith.  The  operating  and  controlling  switch  is  located 
in  the  right  hand  handle  and  the  operator  does  not,  therefore, 
have  to  release  his  hold  on  the  machine  in  order  to  start  or 
stop  it.  The  machine  is  air  cooled  by  a  rotary  fan  mounted  on 
the  armature  shaft.  The  bearings  are  of  phosphor  bronze,  are 
arranged  for  convenient  lubrication  and  are  provided  with  dust 
proof  oilers. 

It   is  designed  so  that  a  buffing   wheel  or  a  specially  shaped 


PORT.MILK    ELECTRICAL    C.RIN'DEH    AMI    BUKFIXG    M.\CHINE. 

emery  wheel  may  be  interchanged.  The  emery  wheel  is  8  in.  in 
diameter  and  has  a  }i-'m.  face.  The  machine  has  an  eye-bolt 
fitted  on  the  top  so  that  it  can  be  suspended  from  a  spring,  or  be 
provided  with  a  cord  and  counterbalance,  relieving  the  operator 
of  the  weight.  It  weighs  25  lbs.  complete  and  is  furnished  for 
no,  220  or  550  volts  direct  current.  It  can  also  be  wound  for 
any  special  voltage  from  75  to  650.  As  regularly  furnished  it  is 
provided  with  10  feet  of  attaching  cord.  Power  may  be  taken 
from  any  ordinary  lamp  socket. 

These   grinders   are   macje   by   thf   Cincinnati   Electrical   Tool 
Company,  Cincinnati,  Ohio.  ^ 
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VERY   HEAVY  TEN-WHEEL   FREIGHT   LOCOMOTIVE — TEXAS    &   PACIFIC   RAILWAY. 


TEN-WHEEL  FREIGHT  LOCOMOTIVE. 


Texas  &  Pacific  Railway. 


The  American  Locomotive  Company  has  recently  delivered 
from  its  Rogers  works  to  the  Texas  &  Pacific  Railway  twenty 
locomotives  of  the  ten-wheel  type.  These  engines  have  been 
placed  in  freight  service  and  are  now  successfully  handling  trains 
of  885  tons  on  maximum  grades  of  i'/^  per  cent. 

For  locomotives  of  this  type,  intended  for  freight  service,  these 
engines  exceed  in  total  weight  anything  on  our  records.  They 
also  are  designed  to  give  a  ratio  of  weight  on  drivers  to  total 
weight  which  approaches  that  usually  found  in  consolidation  lo- 
comotives. Of  the  total  weight  of  197,000  lbs.,  i65,a)3  or  84  per 
cent,  is  carried  on  the  driving  wheels.  The  average  figure  for 
this  type  of  locomotive  is  fiom  75  to  76  per  cent.  To  attain  this, 
the  front  pair  of  driving  wheels  has  been  located  but  90  in. 
back  of  the  centre  line  of  the  cylinders  and  but  52  in.  from  the 
centre  of  the  rear  truck  axle.  This  weight  on  drivers  gives  an 
average  load  per  driving  axle  of  55,000  lbs.,  which  approaches 
the  maximum  that  has  been  attempted  in  this  country. 

The  cylinders  are  22  x  28  in.;  the  boiler  pressure  210  lbs.,  and 
the  driving  wheels  63  in.  in  diameter.  This  gives  a  maximum 
tractive  effort  of  38,400  lbs.,  and  a  ratio  of  adhesion  of  4.3.  The 
cylinders  are  equipped  with  balance  slide  valves  actuated  by  the 
Stephenson  type  of  valve  motion.  The  valves  have  a  maximum 
travel  of  6  in.  and  are  set  v/ith  a  lead  of  1-32  in.  in  full  gear. 

The  boiler,  as  can  be  seen  from  an  inspection  of  the  ratios,  is 
of  the  usual  size  and  capacity  for  this  weight  of  locomotive. 
The  barrel  is  built  up  of  three  rings,  of  which  the  centre  one  is 
the  slope  sheet.  The  firebox,  which  has  a  vertical  back  head 
and  throat,  offers  nothing  novel  in  design.  The  crown  sheet  is 
supported  by  crown  bars.  The  mud  ring  is  3^/2  in.  wide  at  the 
back,  which  space  increases  to  5  in.  at  the  crown,  and  is  5  in. 
wide  at  the  sides  and  front. 

A  departure  from  the  present  ordinary  practice  is  the  use  of 
under-hung  springs  on  these  locomotives.  A  semi-elliptic  spring 
is  carried  under  each  journal  box,  the  weight  being  transferred 
to  it  by  wrought  iron  hangers  hooking  over  the  top  of  the  box. 
The  three  pairs  of  driving  wheels  on  either  side  are  eoaalized  to- 
gether. The  frames  are  5  in.  wide,  of  cast  steel,  with  double 
front  rails. 

The  general  dimensions,  weights  and  ratios  are  as  follows: 

GENERAL    DATA. 

Gauge 4  ft.  SVi  in. 

Service    Freight 

Fuel Bit.   coal 

Tractive  effort 38.400   lbs. 

Weight  in  working  order   «.•...* 197.000  lbs. 

Weiglt  on  drivers   .•./.-.  .'. 165.000  lbs. 

Weight  on  leading  truck   _ 32.000  lbs. 

Weight  of  eiisrine  and  tender  in  working  order 329,867  lbs. 

Wheel  base,  driving   14  ft.  10  in. 

Wheel  base,  total  26  ft.  4  in. 

Wheel  ba<«e,  engine  and  tender  ..i.^,.. ...  .,v^^.,>>  .^,^....;..,6,6  It.  9^  in. 


RATIOS. 

W'fight  on  driver.e  -=-  tractive  effort -. . .  ^  .  ..j. .  ,  . « .  ,  .-i  :  »... 4.30 

Total  weight  -^  tractive  effort   .'. . .  i ..  .,v.'.i.,/.ii*'i..4, 5.18 

Tractive  effort  x  diam.  drivers  H-  heating  surface*..,*, ,».*»,. ,i, ...  .825.00 

Total  heating  surface  H-  grate  area .»v..i;,.;v.. . 63.50 

I'liebox  heating  surface  -f-  total  heating  surface,  per  cent 6.80 

Weieht  on  drivers  ~  total  heating  surface 56.00 

Total  weight  H-  total  heating  surface ,.,,..,.,..., 67.00 

Volume  both  cylinders,  cu.  ft ...,,., :...'.i:."..*. 12.30 

Toial  heating  surface  -^  vol.  cylinders  .......,-. .;.:i.;.,. .,;'.>»,'.". 236.00 

Gtate  area  -i-  voi.  cylinders ,...•,.,.  ...<..-.'i;.:*.».. 3.78 

,         ,:    ;.   ■        CYLIKpratS. 

Kind     •■",'••••  ..iivi  •  .■• Simple 

Diameter  and  strolse,  .  »vi  !»>;i>. .22  x  28  in. 

..  ^  ■.:-•■■>";;';■;/'.;■;  ^7;-;^".V/;-~;;  VALVES.  ■■'";■■' 

jxinQ    ......*..•  ^   ^<«^.-.-»^  .■< i;.  •  •  ^-.  .■...  ..>  •«.•>«••»•«,....•.. ^. •••%... .  ijal.   slide 

greatest   travel    .. i> -.••"* «.-*;•  •.'..■,■•  i •  .-i*. ..»•*•  .. ..^ .. ..«-.-.-....*. •^.........6    in. 

Outside  lap  .... ..  .^-^.i ^'^^■,.  ._,i^\  ^  .■.,..  i.  ...^  .-...^-i-'i^  . ^^f.  ,^ 1  in. 

Inside  clearance   . .  •■i'*..  •  •  •••.  ■«'♦••  «■♦■..'■.'•  *^  •...• .  •y-.k.;.  b*.  .'^^  ■.••.•••••.. 0   in. 
Lead  in   f.ill  gear  ...... ..;^.. ......  i  ...>-,..,.......  l.^;, , 1/82  in. 

WHEELS, 

Driving,  diatreter  over  tires 63  in. 

Diiviij,  thickness  of  tires .  1 .-.." ••^*....'..*;.«,,.. . . .  .3^  in. 

Driving  journals,  diameter  and  length   ...........'....-..;.....  .10  x  13  in. 

Engine  tnick  wheels,  diameter   -, 30  in. 

Engine  trucks  journals 6  x  10  in. 

.  V.-.'    ;_    :■•  BOILER. 

Style „ E.  W.  T. 

Working  pressure    ...i. 210  lbs. 

Outsi'le  diameter  of  first  ring ..;•....* 7014   in. 

Firebox,  Icngih  and  width 99  x  67^   in. 

Firt  box  piatrs.    thickness .".i  ..  .  .  .  .-. f^    &    ^    in. 

Firebox,  water  space i .....  F.  &  S. — 5,  B. — 3}^   in. 

Tu!.es.   number  and   outride  diameter    ....\.. > 326 — 2-in. 

Tubes    length    —  .j, .  ...i  j .  .i.V.  ...  * , 16  ft. 

Heatirp  surface,  tubes   ^, i.';..r.i....'.,.i.>...., 2,731  sq,   ft. 

Heatirg  surface,  firebox  ....*.  .;.'.>.c,'.i.....,i.i4^, .,',.,,. 200  sq.  ft. 

Heatu.g  .surface,  total    .,»>..;;.  .^..v,;,.., >,i.-2....A.i.»v... ..  .2,931    sq.   ft. 

Grale  area .. ;  ....i.;;..,-«<.^,V,...-»  tV; 46.3  sq.   ft. 

Smokestack,   diameter .......„..V.*iVi^»«V.:..... 18   in. 

Smokestack,  height  above  rail ; . ........;.. ..•..-,....  .189  J4   in. 

TENDER.  '  .' 

Frame  . . , , ; .  ;,18  In.  channels 

Weight,   empty    . . . .,',,...,,; . -Vl.i* . .  . i. ,. .w 54.700   lbs. 

WheciS,  diameter    .......... . . . ; . . .  ., .-..,. .......... ..;..-. S3  in. 

Journals,  diameter  and  l<ngih .*.;.........*.. ..v*..;..  .5^  x  10  in. 

Water  capacity .,  ,  ,  ..... .;: . . .-. 6,500  gals. 

Coal  capacity  ,.,..... 12   tons 

The  Storekeeper. — If  the  general  storekeeper  is  going  to  keep 
intelligently  in  touch  with  the  work  of  the  road  for  which  he  is 
obliged  to  supply  the  materials,  if  he  is  intelligently  to  know  that 
the  amount  of  material  which  he  has  on  hand  is  adequate  and  not 
too  great,  he  must  be  in  constant  touch  with  the  work  that  is 
going  on  in  the  field.  He  must  know  of  his  own  knowledge  all 
the  operations  of  the  road  involving  the  use  of  material  and  how 
the  material  is  issued  and  why  it  is  used  and  how  much  of  it  is 
necessary  or  likely  to  be  necessary  for  any  given  purpose,  and 
above  all  things  he  must  know  personally  what  his  subordinates 
are  doing. — Mr.  G.  G.  Yeomans  at  the  meeting  of  the  Railway 
Starekeepers'  Association. 


Traveling  Engineers  Should  Be  Instructors,  Not  Inspect- 
ors.— Road  foremen  of  engines  and  traveling  engineers  ought 
not  forget  that  they  are  instructors,  not  mere  inspectors,  and  as 
good  instructors  they  need  never  be  without  a  good  subject  to 
discuss  as  the  men  will  furnish  the  questions  in  abundant  vol- 
ume just  as  soon  as  they  realize  that  the  instructor  is  also  an 
ordinan,'  man  who  does  not  pretend  to  be  beyond  "showing." — 
Afr.  D.  R.  MacBain  before  the  Traveling  Engineers'  Association. 


.\Mi:kK  \.\   i:x(;i.\i:i:k  axd  kailkoad   loruxAi.. 


tiotiivil  .that  there  Itft /tw^  s<>e^  uplK  r  iiwl.  in  <'iu    ni      ^•a^ily  takrii  apart  hy  M-nwing  iwu  holts  in  holes  that  arc  tapped 


vvlik-h  i«.  3  h:HutU-:  I  Ik*  v-ppcr  socket  is  conm-cti'i!  to  a  sliaft 
wlm-h  nin*  4<fv\n  i(i  the  boltom  K^vcr  or  crank  ami  frinii<;  \hv 
h.an<lH-oiitr-''  c'f  tliv  >l<'llvT.  The  loui-r  ^ockri  i^  ih.'  oiu'  lliat 
corf|r»»!:^  til.  !iiVut  p.l  tliv  t;tl»lo  wIkh  icunlar  planing  is  lK'in<r 

'toiie  aittti  is  ciiMivccteil  T>v  ir  Wvcr.  ami  rmks  u>  ilit   rcvcrsin.ir  lio;^^ 
•"  t1»i;;.}>v«.i.'xm:tH>(h-!y'«JUvS..vt)rTK^^^^^^^  i-   tnnii-Ii' «l   I'l'r  » acli 


ill  oiK-  of  tlic  slulls.  tiui>   t'trcinji  thcni  apart. 

This  couplint:  makes  possible  a  considerable  saving  in  time  in 
pulliny  up  «-luiftinu  and  is  specially  advantayeous  where  it  is 
necessary  to  i)iit  up  an  additional  piece  of  shafting  and  couple 
It   lo  tile  end  oi  a  piece  aheaily  erected  and  in  use. 

It    tlu-   sli.it'f>   to   be  ei«n))Ied   var\    a   little   in   size  jhe  J[lender- 


III  \I>1  !.'-lhi 


~ll  \l 


111    I'M  \  1 


-iiu     Hid  thtt>  iniMakes  apisins;  iroiii  tliro\viiig  the  wron;^   liver 
;iTi-   avoided.;';  .^.;    .;:,.      ."'■':'■'■:.■  C-:'-,-''^"' '\.  ■_: '■. 

<.>\viiii;  to  t1i«»  ftrvat  vvciii^it  atirf  tnTir<>  diiiicti-i<>n--.  ;i  ua-  im 
practicable;  both  from ,  a  nianufacttirinii  anrl  a  sliipuinii  >taiul- 
prtint^to  rmkt  t'ht-  bi'd  or  tabl  one  piecv  Tlus  \>ere.  tlu  re 
lVtrOvdivide«l  tfr  bring  them  within  reasonable  limits.  Ilu  central 
section  of  the  In-d  is  diviMed  longitudinally  into  thric  jiartx  and 
tile  two  v-nd  sections  into  two  i>aris.  i.r  sv.vtn  i>:in>  in  all 
The  total  weight  of  the  bed  is  about  ^75.000  pounds.  I'lie  table  i> 
ma<lc  ill  i\S\6s«rcti(wrs;\ divided  l<'tigitttdinally  in  the  center  and 
wficrti'i  abiitit   i4h.f)no  pounds. 

The  iiHitor  for  fa^t  traverse  of  headii  is  shown  on  the  end  of 
the  cross  slide  in  l-'ig.  .^..,T4ie  re\'ersing  is  done  through  friction 
clutchc!;  and  a  safety  is  provi<k'il  which  prevents  throwing  in 
the  fast  traverse  anit  the  fetnl  nieeb.inism  at  the  sanie  time.  The 
motor  for  operating  the  rail  i>  sittvaierl  at  tiie  top  of  the  upright. 
a>  shown  in  Fig.  I.  ;!rhis  motor  is  ivmnected  at  all  times  to  the 
ek'Vatang  .scrcus  fltn^  1-5  '.stopped,  started  and  rrwrsi-d  rltctrieally 


shot  coupling  will  adjust  itsilf.  The  coupling  is  made  of  the 
best  gray  iron  atid  every  coupling  is  put  together  <»n  a  lest  pin 
atul    insjiected   before   it    leaves   the    factory. 


PORTABLE    METAL    GRINDING    AND    BUFHNG 

MACHINE. 

\  portable,  electrical  grinding  niacliine  lor  lis*.-  m  grinding 
eastings  in  machine  shop^  and  foundries,  or  for  buftmg.  is  illus- 
ir,iii<l  lurewith.  I  be  operating  and  contrtdbng  switch  is  located 
ill  tile  right  han<I  handle  and  the  operator  does  not,  therefore. 
Ii.ixi  to  rekase  his  hold  ,.u  the  in.ichiiie  in  order  to  start  or 
stop  it  The  macliine  is  air  co.iKd  b\  a  rotary  fan  inounted  on 
the  armature  shaft  llie  bearings:  are  of  iibosplnir  bronze,  are 
arranged  for  convenient  lubrication  .hhI  are  provided  with  dust 
pro. if  i.iK-rs.  ,-    ; 

It    is    drsii.;ii,d    -.   tli'ii    ;'    buirni'^    wheel   or   a    sp^ci  ill\    shaped 


HENDERSHOT  SHAFT  COUPLING. 

\-  i«?W  slt.lit  Coupliiig  of  great  •MrfURth,  and  which  may  be 
<iuick1y  a»td .r<'iivcJiiently  .'ipplii'l.  has  jtist  been  pl.iced  on  the 
tnarket  by  ^kuitiiTtg,  Alaxwell  iV  .\|oore.  Inc..  of  S5  I. ilK-rty  street, 
Xew  \'or^,  ft  is  known  as  the  J  lendershot :  the  <htTv  rent  ji.irts. 
.:-  \\vll.:2ts- fliv  assenibietVvit'w.  axv.  s.hi>\vn  in  the  accomit.nixin'..; 
illu.^^^.'lt>  nil 

.'J"he  two  short  taper  v'-"ni""v-''sUiMsln\es.  S'.S.  make  ti  possibh 
to  slijy  the  ,%^'  lUdves;  f>f  the 'couph  in  place  while  the  sliafiing 
I  -  i4\.  the  .fl.rtiif ;  'Jioist  tlrd , picves  of:  s^Uiftrn^  into  .lujsition  inde- 
pviidt»t\v% •iihd'  liiidt/.thinT^^^  ,!^,^'*''  :>    pbtin   tbilig.e«l 

c'iiipling,  btit  withfmt  (the'' feirge ,  aitioniit  "•  ].n.Hminary  work 
whjcU  i-sik't'e^s^Hry  fo  piit  the  danged  eoujding  <'n  the  shaft  and 
true  up  tlic  faoes.,  A ItUough- it  i)*.  uj »t  shrt>Vh .  jn  the*  iililst r4ti'.Mi . 
'  IK  f  tiie  /oui=  /sJrtts^^^w  i^ch'  skvye  15  cut  through  ihc  entire 
length,  of  tlk-  stVeVe.  thti^  allowiiig  greatei-  comjires'-ion. 

The  shtlls  A  ,nnd  jVh.ivc  htgs  which  iiit  -rtoj^k  .and  relieve  the 
bolts  of  shoaTifii^  .>trai!Vs.  thus  m.akitig  a  figid  .ind  liirablc  Cf»n- 
.str«i-ttoti; 7^ linwt'ver.  iJiWc ihohs  than  usual  are  p.rovitkd  because 

I  the  krge  Cf;iMprv*si<»n.  ure.i  of  the.  <.-f>Mphng  and  to  jirovide  an 
umisuanv   large  futlor^fi-sirjfeiy;.      \  ,-v 

In  applying  the  c'ouplinjt  the  <h{4ls- .\  and  I',  .ari  I'lrst  slipped 
f>x\  the  shafiing;  Sleeves  S-S  arc  then  put  In  ptace  and  the  shells 
are  drhxvn  ove#.;.thein.  the,  lags  being  brought  into  .111  intcrlock- 
iiiR  i)6sition,.Tiic  shells  are  theii  bolted  together;  the  fits  3  and 
4  practicaliy  tnio  up  the  coupling,  but  perfect  alignment  is  a^- 
v,ir.  d   bv    k.ct.intr   tlu-    facos    i    .and    _•   i)aralKl.      The   coupling   is 


I  -un  \i;i.i^  Kt-Kc'TkH;.\ii  (iRi^r'KRv  a^h  JM^ixii:  M.vt; 

I  ,K  ry  wheel  iiniy  be  i.tUvrch.ai»ged.:  'Ihe  cfncry  uhed  is  8  in.  in 
dianu'ttT  .aiVd.  hi^s la  -^fi^n- -l^'k'^"^ "  The'  tnachtne  has  aii  veye-holt 
litted  oil  till  (op  so  that  h  can  bo  suspertdcd  from  a  '.pring.  or  be 
provided  ^vith  a  cord  and  counterbalance,  relieving  ti'e  operator 
of  the  weight.  It  weighs  2^  Ib.s.  complete  and  is  furnished  for 
110.  j_>o  or  550  voUs  direct  current,  It  can  also  be  wound  for 
any  ''fHci.-vl  voltage  from  ;;  Irv  630.-  .  As  regularly  furnished  it  is 
lirovidcd  with  M)  feet  of  attaching  cf)rd!  Power  may  he  taken 
from  any  ordinary  l.imp   =ocket. 

riie*e    grinders    are    made    by    the    rincinnati    Electrical    Tool 
('oni|).iny.  Cincinn.ati.  ()bio. 
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VERY   HEAVY  TEN-WHEEL  FREIGHT   LOCOMOTIVE — T£XA;J   &  PACIFIC  RAILWAY. 


TEN- WHEEL  FREIGHT  LOCOMOTIVE. 


5,r..>,, 


Texas  &  Pacific  RailvvaV; 


The  Am^'irhiv  tVkc^motive  Company  lias  fccerith-  ddivcred 
from  its  Rogers  works  \c>  the  'i\\.i>  &  J'acilic  Railway  twenty 
locoinutivcs  of  the  ten-wluil  \\w.  Jht'se  engines  have- beeiv 
placid  in  freisj;ht  service  and  are  now  successfully  handling  trains 
of  SS5  tons  on  niaximuni  grades  of  1' j  per  cent. 

l'\)r  locomotives  of  this  ty])e.  intended  for  freight  sct'vicCy  these 
engines  exceed  in  total  weight  anything  on  our  records.  Tlv^y 
also  are  designed  to  give  a  ratio  of  weight  on  drivers  tO;  total 
weight  which  approaches  that  usually  found  hi  convilidation  lo- 
comotives. Uf  the  total  weight  of  lyj.ooo  lbs.,  i05.0))or  84  per 
cent,  is  carried  on  the  driving  wheels.  The  aventge  ligitre  for 
this  type  of  loconiotive  is  fiom  75  to  76  per  cent.  To  aitiin  this, 
the  from  pair  f)f  driving  wheels  has  been  located  hut  t)()  in. 
back  of  the  centre  line  of  the  cylinders  and  but  52  in.  froiii  the 
centre  of  the  rear  truck  axle.  This  weight  on  drivers  gives  an 
average  load  per  driving  axle  of  55.000  Ibsu,  which  approaches 
the  maximum  that  has  been  attempted  in  thi.s  country,     ;  .v. 

The  cylinders  are  22  x  28  in.;  the  boiler  pressure  rm  lbs.,  and 
the  driving  wheels  63  in.  in  diameter.  This  gives  a  maximum 
tractive  eflfort  of  38.400  lbs.,  and  a  ratio  of  adhesionof  4.3.  The 
cylinders  are  equipped  with  balance  slide  valves  actu-ited  by  the 
Stephenson  type  of  valve  motion.  The  valves  have  a  maximum 
travel  of  6  in.  and  are  set  v.ith  a  lead  of  1-32  in.  in  full  gear. 

The  boiler,  as  can  be  seen  from  an  inspection  of  the  ratios,  is 
of  the  usualvsi'zeiand  capacity- for  this  weight  of  locomotive. 
The  barrel  is  built  up  of  three  rings,  of  which  the  centre  one  is 
the  slope  sheet.  The  tlrehox.  which  has  a  vertical  back  head 
and  throat,  offers  nothing  novel  in  design.  The  crown  sheet  is 
supported  by  crown  bars.  The  nuid  ring  is  35-^  in.  wide  at  the 
back,  which  si).'ice  increases  to  5  in.  at  the  crown,  and  is  5  ill. 
wide   at   the   sides   and    front. 

\  departure  from  the  present  ordinary  practice  is  the  use  of 
under-hung  springs  on  these  locomotives.  A  semi-elliptic  spring 
is  carried  under  each  journal  box,  the  weight  being  transferred 
to  it  by  wrought  iron  hangers  hooking  over  the  top  of  the  box. 
The  three  pairs  of  driving  wheels  on  either  sale  are  et'iialized  to- 
gether. The  frames  arc  5  in.  wide,  of  cast  steel,  with  double 
front  rails. 

The  general  dimensions,  weights  and  ratios  arc  as   follows: 


r.ENtRAL    I>AfA. 


fi.Tuce .v.'i.{...,>-i'.  ..v'j  v,'«,.'iv. 

J^crvicc    ....    (I  f  ■«4..*  •  i  ^  9  •^v»ti^-'*  •••••■••*■•.•"•*...•..*'"•  *•» 

Irnc'ive  effort    .  .........  ..'.».»-•. -i  ■.«■.».,»..•■., . .  •• .".  ..>  . .  •  ..* 

\\  fiplit   ill  working  ordtr   .',>';  i .,  .■..■,..,.•,.,..,*...  .".-.i., . 

W  eierl  t   on   (]ri\  cr>i ...'•,..  •  •  •  .'.'..'.• .-  . .  . ..«  .>■;>.  ;v. . 

W'vight  on   kailing  truck    ...'...,.... ,V- ,v7f'- 

Wcipht  of  purine  and  tender  in  Morking  orders  ..>•..»-. ,.».. 
W'hcel  h.iso,  driving    ..  .,ij,...i.  ...>;.■......>'..'..;•  i'.\.  »v....:-.;i 

W'iiccl  l>a.^e,  total    <>  .  v,^ ; . ;.  .*.ii  .:.;-..iy'i  •••'•>••.'•  »-••. 

Wheel  base,  engine  and  tender  ........... ...i;;".  ."iiy;-.,.;; 


.>;•■-,',  :.-.-.•«  ft."  S'/S  in. 
.';  .>.. .  i .-. . . . .  .Freipht 

. . . . .  ,.1 15it.   coal 

...........    3S.400    ihs. 

....... .i....i!>r.iM>(»  ihs. 

:>..'..•.,  •?.l«."i.ooo  !))<;. 
•:■;..;;.......  .•?•,'. 000  ihs. 

,.'..S2!t.8C7  Ih*. 

...14  ft.  10  in. 

?•;  ft.  i  in. 

.  .55  ft,  ^9Ji  Ml' 


■Alios. 

vX'tiglit  nii  dnvtr.<;  -^  tractive  eflfort i";. ,., 

Total  wciitht  ~  tractive  ettort    ........... 

Tractive  ftTort  x  Hiam.  drivers  -f-ircalingy'uVf.-iise. ■.:;..; si' 

T<  »al  'n  atirig  siiiiace  -^  gnrti-  ar<'a.  . . ., . . .  ,■.-;:...;•., 

I'iicb<vs  hcatinjl  surlare  -:-  tot.i!  iK-atiiiii  vgrfacf.  .per  ct-iit! 
\\\'iplit  fJt!  drivers  -f    total  lu-atins  surface.  .:.:,.>.....  ..'; 

Total  wo^iiht  -^  total  .heatinjj  >.nrface  Jv.  ,,.,:,..•  ^  !>->.•  = 
\'ornnic  ItotI;  cylinders,  en.   fj.    .:.  .  .  ,,.:.•;■./,,,  i.C^i:  , .-.. . .  .  . 

Total  heatinp  stirface  -:-  vl.  cylinjlers-.O  ->..."«*,.■;.  i^> , ". 

-Gtatc  area  -h  vol.,  cylinders   .  . .  ■'.  -.  i.-^  .v'.v..>:-  1  v.'.^. .  ... ... 

.  'r:-  ■•    ■:■■'     ...-■•.      ;'-^'    i;^_>;vtrvi^i*.'- 
■i^.'.no  ...^i  ♦.♦  •  ..*.-.■.  A ...» •  • .  .*■*  c-* « »*•  .^  .,....♦  ^-^ "..  •  v'-i  ....... 

,  i>idi?»etci-  and  ^tfote  .^;^V>.,V^.l\y,,^  ^.i^f^^iV. ..,.;.  .  . 
"'■••■  ■■■■.■' ■^      .'•  v■v^i .."/   v.:'.''/  'rJw*^  ^-^ -.V   '•:  -■ 

K.    ,    ■  .;  .■,.■■■  .{.^  _. ..         ^  •/.•-.-     .  ."-;?•■■■.'. 

(■Jreatoiit  tr.avel '^./iv.^.:...  1 
Outside  Ian  ....:'.'.  ...,J..;i.>  .;. 
Inside  cliarnncc  ;..■.'. Vi  ,",, 
Lejd  Jn  ffill  gear  I  .,.',;>  .%^ 


,>.-. 


'  "■>..»>—■.  #.v*  "J^-.*  v.. 


-»^>- 


~i  ^   «   •.••- 


Driving,  di.-nrf  fer 
Diivii   '.  Ihickni.s- 


O'cr  tires ',>.; ;  t ... . .,» . . 

- .-.   of  tir<.-s  .■.»."....•..■%■  .,.:. 

I>rivins:  journals,  dianrtter  and  K-rigtK •;■,. ;;. 
Kngine  truck  whi-els.  dir^inettr  ;...-.■; ..;.:. 
E)i22ine  truck,  jouriiala.  .■...  ,1;,.. ;'....  i. . . 

■■  r—' \---   .i-'i''-'-^.'T-^--\ir-\[i:\'»MiXM,. 
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The  Storekeeper. — Tf  the  gerural  storekeeper  is  going  to  keep 
intelligently  in  touch  with  the  work  of  tire  road  for  which  he  is 
obliged  to  supply  the  niatcrial.s,  if  he  is  intelligently  to  know  that 
the  amount  of  material  which  he  has  <m  hand  is  adequate  and  not 
too  great,  he  must  be  in  constant  touch  with  the  work  that  is 
going  on  in  the  field.  He must  know  of  his  own  knowledge  all 
the  operations  of  the  road  involving  the  use  of  material  and  how 
the  material  is  issued  and  why  it  is  used  and  how  much  of  it  is 
necessary  or  likely  to  be  necessary  for  any  given  purpose,  and 
above  all  things  he  must  know  personally  what  his  subordinates 
are  doing.---M  r.  ij.G.Yco  mans  tit  the  mcctmg  of  the  Railn-ay 
Stsrckcepers'  Association. 


Tr.weling  ExGiXEEKs  SiiovLn  Be  Instructors.  Xot  Inspect- 
ors.— Road  foremen  of  engines  and  traveling  engineers  ought 
not  forget  that  they  are  instructors,  not  mere  inspectors,  and  as 
good  instructors  they  need  never  be  without  a  good  subject  to 
discuss  as  the  men  will  furnish  the  questions  in  abundant  vol- 
ume just  as  soon  as  they  realize  that  the  instructor  is  also  an 
ordinary  man  w'ho  does  not  pretend  to  be  beyond  "showing." — 
-V/r,  /?.  /?.  MacBain  before  the  Traveling  Engineers'  Association 
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Mr.  Harvey  Halverson  has  been  appointed  master  car  builder 
of  the  Wisconsin  Central  Ry.  at  Fond  du  Lac,  Wis. 


Mr.  Elliott  Brooks  has  been  appointed  master  mechanic  of  the 
Mobile  and  Ohio  R.  R.  at  Whistler,  Ala.,  succeeding  Mr.  En- 
right. 


Mr.  L.  G.  Wallace  has  been  appointed  acting  master  mechanic 
at  Guadalajara,  Mexican  Central  Railway. 


Mr.  Willard  Lincoln,  master  mechanic  of  the  St.  Paul  and 
Minnesota  divisions  of  the  Northern  Pacific  Railway,  has  re- 
signed. 


Mr.  Carl  J.  Mellin,  formerly  designing  engineer  of  the  Amer- 
ican Locomotive  Company  at  Schenectady,  has  been  appointed 
consulting  engineer. 


Mr.  R.  D.  Gibbons  has  been  appointed  general  foreman  of  the 
Saltillo  shops  of  the  Mexican  Central  Railway,  vice  Mr.  J.  G. 
Smith,  transferred. 


Mr.  R.  N.  Millice  has  been  appointed  master  mechanic  of  the 
Aguascalientes  Division  of  the  Mexican  Central  Railway,  vice 
Mr.  R.  D.  Gibbons,  transferred. 


Mr.  J.  W.  Cyr,  assistant  master  mechanic  of  the  Chicago,  Bur- 
lington and  Quincy  Railway  at  Hannibal,  Mo.,  has  been  promoted 
to  master  mechanic. 


Mr.  M.  Marea,  road  foreman  of  engines,  has  been  appointed 
master  mechanic  of  the  Toledo,  St.  Louis  &  Western  Ry,  at 
Frankfort,  Ind. 


Mr.  J.  M.  Barnes  has  been  appointed  master  mechanic  of  the 
Rio  Grande,  Sierra  Madre  &  Pacific  Ry.,  with  office  at  Ciudad 
Juarez,  Mexico. 


Mr.  C  J.  Morrison  has  been  appointed  standardizing  engineer 
of  the  Atchison,  Topeka  &  Santa  Fe  Railway,  with  headquarters 
at  Topeka,  Kans. 


Mr.  W.  J.  Dempster  has  been  appointed  master  mechanic  of 
the  Monterey  Division  of  the  Mexican  Central  Ry.,  vice  Mr.  J. 
A.  Lewis,  transferred. 


Mr.  Grant  Hall  has  been  appointed  superintendent  of  motive 
power  of  the  western  lines  of  the  Canadian  Pacific  Ry.,  with 
office  at  Winnipeg,  Man. 


Mr.  C  T.  Hessmer  has  been  appointed  master  mechanic  of  the 
Minnesota  division  of  the  Northern  Pacific  Railway,  with  head- 
quarters at  Staples,  Minn. 


Mr.  Silas  Zwight  has  been  appointed  master  mechanic  of  the 
St.  Paul  division  of  the  Northern  Pacific  Railway,  with  head- 
quarters at  Minneapolis,  Minn. 


Mr.  George  W.  Dickson,  master  mechanic  of  the  Chicago,  In- 
dianapolis &  Louisville  R.  R.  at  Peru,  Ind.,  has  resigned  to  take 
a  similar  position  with  the  Grand  Trunk  Ry. 


Mr.  E.  A.  Walton,  division  superintendent  of  motive  power  of 
the  New  York  Central  R.  R.  at  Oswego,  has  been  transferred  to 
West  Albany  in  the  same  capacity. 


Mr.  S.  W.  MulHnix,  superintendent  of  motive  power  of  the 
southwestern  district  of  the  Chicago,  Rock  Island  &  Pacific  Ry., 
has  transferred  his  office  from  Topeka  to  Horton,  Kan. 


Mr.  J.  C.  Crawford,  fuel  engineer  of  the  Chicago,  Burlington  & 
Quincy  Railway,  has  had  his  jurisdiction  extended  to  include  the 
inspection  of  all  coal  used  by  the  system. 


Mr.  K.  L.  Dusser  has  been  appointed  master  mechanic  of  the 
Chicago,  Indianapolis  &  Louisville  R.  R.  at  Peru,  Ind. 


Mr.  J.  L.  Butler  has  been  appointed  master  mechanic  of  the 
Missouri  Pacific  Ry.  at  Atchison,  Kan.,  to  succeed  Mr.  L.  J.  Mills. 


Mr.  W.  P.  Chrysler  has  been  appointed  superintendent  of  mo- 
tive power  of  the  Chicago  Great  Western  Ry.,  with  headquar- 
ters at  Oelwein,  Iowa,  vice  Mr.  J.  E.  Chisholm,  resigned. 


Mr.  Charles  E.  Fuller,  formerly  superintendent  of  motive 
power  of  the  Chicago  &  Altop  R.  R.,  will  undertake  some  special 
work  for  the  mechanical  department  of  the  Erie  R.  R. 


Mr.  F.  H.  Reagan  has  been  appointed  general  foreman  of  the 
locomotive  department  of  the  Collinwood  Shops  of  the  Lake 
Shore  &  Michigan  Southern  Railway,  vice  Mr.  A.  O.  Berry,  pro- 
moted. 


Mr.  J.  S.  Enright,  master  mechanic  of  the  Mobile  &  Ohio  Ry. 
at  Whistler,  Ala.,  has  resigned  to  become  superintendent  of  mo- 
tive power  of  the  International  &  Great  Northern  Ry.  at  Pales- 
tine, Texas. 


Mr.  John  Kelker,  for  27  years  and  until  his  retirement  three 
years  ago,  master  mechanic  of  the  Denver  &  Rio  Grande  Ry.  at 
Denver,  Colo.,  died  at  his  home  in  Los  Angeles,  Cal.,  Dec.  18, 
aged  81  years. 


Mr.  W.  F.  Buck,  mechanical  superintendent  of  the  eastern 
grand  division  of  the  Atchison,  Topeka  &  Santa  Fe  Ry.,  has 
been  appointed  general  superintendent  of  motive  power,  with 
headquarters  in  Chicago. 


Mr.  Lyman  W.  Barber,  secretary  of  the  Standard  Car  Truck 
Company,  was  accidentally  killed  on  the  tracks  of  the  South 
Side  Elevated  Railway,  Chicago,  on  the  night  of  January  5.  Mr. 
Barber  was  60  years  of  age  and  a  widower. 


Mr.  C.  H.  Osborn,  division  foreman  of  the  Chicago  &  North- 
western R.  R.  at  Fond  du  Lac,  Wis.,  has  been  appointed  master 
mechanic  of  the  Madison  division,  with  office  at  Baraboo,  Wis., 
vice  Mr.  W.  H.  Huffman,  retired  under  the  pension  rules. 


Mr.  J.  H.  McGofT,  master  mechanic  of  the  Missouri  division  of 
the  Atchison,  Topeka  &  Santa  Fe  Ry.  at  Fort  Madison,  Iowa, 
has  been  appointed  to  succeed  Mr.  W.  F.  Buck  as  mechanical 
superintendent  of  the  Eastern  grand  division,  with  headquarters 
at  Topeka,  Kan. 


Mr.  W.  Kennedy,  heretofore  master  mechanic  of  the  Grand 
Trunk  Ry.  at  Toronto,  Ont.,  has  been  appointed  superintendent 
of  the  motive  power  and  car  department  of  the  Centril  Vermont 
R.  R.,  with  headquarters  at  St.  Albans,  Vt.,  succeeding  Mr.  James 
Coleman,  resigned. 


Mr.  George  H.  Haselton,  division  superintendent  of  motive 
power  of  the  New  York  Central,  in  charge  of  shops  at  West 
Albany,  N.  Y.,  has  been  appointed  assistant  to  Mr.  John  How- 
ard, superintendent  of  motive  power,  with  headquarters  at  New 
York  City. 


Mr.  William  McWood,  superintendent  of  car  department  of  the 
Grand  Trunk  Ry.,  after  fifty-two  years'  service,  retired  Jan.  i, 
under  the  provisions  of  the  pension  rules  recently  I'dopted  by 
the  company,  and  is  succeeded  by  Mr.  James  Coleman,  super- 
intendent of  the  motive  power  and  car  department  of  the  Cen- 
tral Vermont  Ry.,  with  office  at  Montreal,  Que. 


Mr.  F.  J.  Cole,  mechanical  engineer  of  the  American  Locomo- 
tive Company,  has  been  appointed  consulting  engineer  of  the 
same  company,  with  headquarters  at  Schenectady,  N.  Y.  The 
office  of  mechanical  engineer  has  been  abolished  and  the  duties 
heretofore  performed  by  that  officer  are  now  included  in  the 
jurisdiction  of  Mr.  Dalton,  chief  engineer. 
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Mr.  C.  L.  Bundy,  general  superintendent  of  the  car  depart- 
ment of  the  Hicks  Locomotive  &  Car  Works,  Chicago  Heights, 
111.,  has  been  appointed  general  foreman  of  the  Delaware,  Lacka- 
wanna &  Western  Ry.  shops  at  Scranton,  Pa. 


Mr.  Charles  E.  Fuller,  superintendent  of  motive  power  of  the 
Chicago  &  Alton  Ry.,  has  resigned  and  the  jurisdiction  of  Mr. 
Peter  Maher,  superintendent  of  motive  power  for  the  Toledo, 
St.  Louis  &  Western  Ry.  will  be  extended  to  cover  the  Alton. 


Dr.  Coleman  Sellers,  one  of  the  most  distinguished  mechanical 
engineers  of  the  19th  century,  died  at  his  home  in  Philadelphia, 
December  28,  1907,  at  the  age  of  81  years.  Dr.  Sellers'  reputation 
as  a  scientist  and  inventor  was  world-wide.  Possibly  the  best 
known  of  his  many  large  undertakings  was  that  of  the  develop- 
ment and  utilization  of  the  hydraulic  power  at  Niagara  Falls, 
the  success  of  which  was  principally  due  to  his  advice  and  direc- 
tion. Dr.  Sellers  was  a  member  and  past  president  of  the  Amer- 
ican Society  of  Mechanical  Engineers  and  a  member  of  the  Amer- 
ican Society  of  Naval  Architects  and  Marine  Engineers ;  the 
American  Society  of  Civil  Engineers;  the  American  Philosoph- 
ical Society;  the  Institute  of  Civil  Engineers  and  the  Institute  of 
Mechanical  Engineers  of  Great  Britain  and  of  the  Society  of 
Arts  of  Geneva,  Switzerland.  In  1887  he  received  the  Royal 
Norwegian  order  of  St.  Olaf,  conferred  upon  him  by  the  King 
of  Sweden  in  recognition  of  his  valued  services  in  his  profession. 


BOOKS. 


Proceedings  of  the  American  Railway  Master  Mechanics'  Asso- 
ciation.    Forty-first  Annual  Convention,  Atlantic  City,  June, 
1907.     Published  by  the  x\ssociation.     J.   W.  Taylor,   Secre- 
tary, 390  Old  Colony  Building,  Chicago,  111. 
In  additon  to  the  complete  commttee  reports  and  the  discus- 
sion of  the  reports  and  topical  discussions  this  volume  contains 
the  revised  rules  and  corrected  standards  and  recommended  prac- 
tice of  the  Association. 


How  to  Burn  Illinois  Coal  Without  Smoke.     Bulletin  No.  15  of 
the  Engineering  Experiment  Station,  University  of  Illinois. 
L.  P.  Breckenridge,  Director,  Urbana,  IIL     Free  on  request. 
This  pamphlet  gives  the  results  of  some  very  valuable  and  in- 
teresting  investigations  in  the  matter  of  smokeless  combustion 
with  Illinois  coal.    A  few  pages  are  devoted  to  the  principles  of 
combustion  and  the  losses  due  to  smoking  chimneys,  but  the 
larger  part  of  the  bulletin  relates  to  the  constructive  features  of 
boiler  settings  and  furnaces  for  smokeless  firing. 


Traveling  Engineers'  Association.     Proceedings  of  the  Fifteenth 
Annual  Convention,  September,  1907.     Edited  by  Mr.  W.  O. 
Thompson,  Secretary,  East  Buffalo,  N.  Y. 
This  volume  contains  the  complete  papers,  together  with  the 
discussion  thereon,  presented  at  the  last  annual  convention  of  the 
Association  held  in  the  Auditorium  Hotel,  Chicago,  September  3 
to  6,  1907.    Among  others,  were  important  papers  and  reports  on 
the  subject  of  lubrication;  coal  economy;  automatic  stokers;  hot 
water  for  washing  out;  the  smoke  nuisance;  air  brake  require- 
ments and  superheated  steam.    A  complete  list  of  the  membership 
of  the  Association,  which  now  numbers  632,  is  included. 


Proceedings  of  the  Master  Car  and  Locomotive  Painters'  Asso- 
ciation.   Thirty-eighth  Annual  Convention.    Published  by  the 
Association.    A.  P.  Dane,  B.  &  M.  R.  R.,  Boston,  Mass.,  Sec- 
retary. 
The  thirty-eighth  annual  convention  of  this  association  was  held 
at  St.  Paul,  Minn.,  September  10  to  13,  1907.    A  number  of  very 
interesting  and  valuable  reports  were  submitted  by  the  commit- 
tees which,  taken  in  connection  with  the  discussion  thereon  and 
the  individual  papers  by  members,  makes  these  proceedings  of 
special  value  to  those  interested  in  car  and  locomotive  painting. 
The    subject   of   painting    steel    equipment,    both    passenger    and 
freight,  was  thoroughly  considered.     The  proceedings  require  a 
book  of  124  pages. 


The    Science   Year   Book.     Edited  by    Major   B.   F.    S.   Baden- 
Powell.    Published  by  King,  Sell  &  Olding,  Ltd.,  27  Chancery 
Lane,  W.  C,  London,  England.    6x9  in.,  cloth.    Price,  $1.25. 
The  first  part'  of  this  book,  about   150  pages,  is  devoted  to 
astronomical  data ;  general  information  concerning  the  earth  and 
climatic  conditions ;   physical  and  chemical  notes ;  metrology ;  a 
summary  of  the  progress  of  science  during  the  past  year ;  a  glos- 
sary of  recently  introduced  scientific  terms  and  names ;  directories 
of  scientific  and  technical  periodicals,  British  public  mstitutions, 
offices  and  universities,  British,  American  and  Canadian  scientific 
societies;   and   a   biographical   directory   of  scientists.     The   re- 
mainder, about  400  pages,  is  a  diary  for   1908,  although  copies 
may  be  obtained  without  the  diary,  if  desired. 


Proceedings  of  the  American  Railway  Master  Mechanics'  Asso- 
ciation.    Fortieth   Annual    Convention,    Atlantic   City,   June, 
1907.     Published  by  the  Association.     J.  W.  Taylor,  Secre- 
tary, 390  Old  Colony  Building,  Chicago,  111. 
This  volume  contains  complete  reports,  and  discussions  thereon, 
of  all  the  committees  reporting  at  the  last  convention,  which  in- 
cluded those  on  auditing;  blanks  forms  for  history  of  locomotive 
movements  at  terminals ;  blanks  for  reporting  work  en  engines 
undergoing    repairs;    development    of    motor    cars;    mechanical 
stokers;  lubrication;  spacing  of  flues;  superheating;  valve  gears; 
width  of  track  on  curves  and  design  of  wheel  centres.     The 
volume  also  contains  the  standards  and  specifications  of  the  As- 
sociation as  well  as  a  complete  list  of  the  members. 


Electrocraft.     An  illustrated  list  of  approved  electrical  fittings 
and  revised  national  electrical  code.    5J4  x  754.    389  pages. 
Bound  in  paper.     Published  by  the  Electrocraft   I'ublishing 
Company,  Detroit,  Mich.     Price,  50c. 
This  book  includes  a  list  of  fittings  that  have  been  examined 
and  approved  by  the  Underwriters'  National  Electrical  Assoc,  for 
use  under  the  rules  and  regulations  of  the  National  Board  of  Fire 
Underwriters.     These  fittings  are,  in  general,  illustrated  and  the 
name  of  the  manufacturer  is  given.     The  national  electric  code 
contained  in  the  book  gives  the  rules  and  requirements  of  the 
National  Board  of  Fire  Underwriters  for  the  installation  of  elec- 
tric wiring  and  apparatus.     This  is  also  very  completely  illus- 
trated.   A  complete  and  comprehensive  index  of  both  sections  is 
included. 


CATALOGS. 


Met.\l  Sawing  Machines. — A  series  of  leaflets  have  been  received  from 
Xutter,  Barnes  &  Co.,  Boston,  Mass.,  presenting  data  as  to  their  metal  saw 
cutting  oil  machines;  also  a  description  of  a  20  in.  automatic  saw  sharpener. 


Lifting  Magnets. — A  handsomely  illustrated  catalog  has  been  received 
from  The  Electric  Controller  and  Supply  Company,  Cleveland,  Ohio,  describ- 
ing the  various  types  of  lifting  magnets  made  by  it,  and  their  uses. 


Centrifugal  Fans. — The  Jeffrey  Mfg.  Co.,  Columbus,  O.,  is  issuing  a 
catalog  which  illustrates  the  construction  and  gives  a  table  of  capacities  of 
the  Jeffrey  centrifugal  fans,  especially  as  adapted  for  mine  ventilation,  but 
also  suitable  for  ventilation  of  other  kinds. 


Locomotive  Reducing  Valves  and  Air  Pump  Governors. — A  catalog 
from  the  Mason  Regulator  Company,  Boston,  Mass.,  describes  in  detail  The 
M:ison  locomotive  reducing  valves  and  air  pump  governors,  and  gives  direc- 
tions for  applying  and  cleaning  them. 


Metal  Planing  Machines. — The  line  of  planers  manufactured  by  the 
Woodward  &  Powell  Planer  Company,  Worcester,  Mass.,  is  attractively 
illustrated  and  described  in  a  93-page  catalog,  which  is  prefaced  by  a  number 
of  views  of  different  parts  of  the  works. 


Pipe  Couplings. — The  Fairbanks  Company,  316  Second  avenue,  Pittsburg, 
Pa.,  is  issuing  a  card  giving  an  illustration  of  the  Dart  patent  union 
couplings  manufactured  in  both  plain  and  galvanized  iron,  having  bronze 
seats,  ball  bearings  and  ground  joints.  A  table  of  prices  and  sizes  varying 
from  Ji  to  3'/i  in.  is  given. 


Thep.mit  Welding. — The  Goldschmidt  Thermit  Company,  90  West  street. 
New  York  City,  is  issuing  a  leaflet  which  illustrates  and  describes  the  proper 
procedure  for  welding  broken  electric  motor  cases  and  clearly  shows  the 
great  advantage  of  this  method  of  repair,  both  as  to  cost  of  welding  and 
the  saving  of  time. 
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Turret  DniLLi. — A  catalog  from  A.  D.  Quint,  Hartford,  Conn.,  describe* 
various  types  of  vertical  turret  drills.  These  are  made  in  four  sizes  and 
witii  from  four  to  twelve  spindles. 


Drop     Forcings. — The     drop     forgings,     including    a    large     variety    06 
wrenches,    made    by    the    Page-Storms    Drop    Forge    Company,    Springfield^ 
Mass.,  are  described  in  a  very  complete  catalog  received  from  them. 


-S 


CoRF.isE    Engi.ves. — "Nomenclature    of    Murray    Corliss    Engines"    is   the 
title  ot  a  unique  publication  issued  by  The  Murray  Iron  Works  Company, 
Burlington,  Iowa.     It  is  known  as  Series  D,  No.  7.     The  names  of  the  vari-  j 
ous  parts  are  shown  on  assembled  drawings  of  different  types  of  these  en-  - 
gircs;   also   on   perspective  and   sectional   views   of   different  portions   of  the  . 
engine.     There  are  also  a  number  of  halftone  illustrations. 


A  Gigantic  Planer. — The  January  number  of  the  Progress  Reporter, 
issued  by  the  Niles-Benient-Pond  Company,  111  Broadway,  New  York,  is 
devoted  entirely  to  the  422v^  ton  planer,  recently  furnished  to  the  Mackin- 
tosh-Hcmphill  Company  of  Pittsburgh,  and  described  in  another  page  of  this 
issue.  A  large  double  page,  and  fourteen  full  page  illustrations,  are  pre-- 
aented  in  connection  witli  a  very  complete  description  of  the  machine. 


Ball  Bearing  Drill  Presses. — This  is  the  title  of  an  attractive  catalog 
from  The  Henry  &  Wright  Manufacturing  Company,  Hartford,  Conn.  The 
sensitive  drills  made  by  this  company  are  of  both  the  vertical  type,  with 
one  or  more  spindles,  au<l  of  the  radial  type.  The  use  of  ball  bearings 
greatly  reduces  the  friction,  making  the  drills  more  efficient  and  economical. 
The  Rice  idler  system  of  belting,  which  is  used,  furnishes  four  spindle 
speeds  with  two-step  pulleys  and  one  belt. 


High  Pressure  Jacks. — A  small  pamphlet  from  the  Security  Register  & 
Manufacturing  Company,  St.  Louis  and  New  York,  in  which  the  Roth 
universal  high  pressure  jacks  are  described.  These  jacks  are  fitted  with 
ball  bearings.  Details  are  given  of  a  test  of  a  20  ton  jack  made  at  the 
United  States  Navy  Yard.  New  York.  One  man  lifted  27.34  tons  with  an 
8  in.  Irver  and  41.73  tons  with  an  18  in.  lever;  also  lifted  62.5  tons  without 
injuring  the  jack. 


New  TypE  of  Storage  Battery. — The  Standard  Electric  .\ccumulator 
Co.,  141  Broadway.  New  York,  is  issuing  a  very  attractive  catalog  illus- 
trating and  describing  its  type  of  accumulator,  which  is  distinguished  by 
the  fact  that  the  plates  cannot  buckle  or  disintegrate,  since  each  is  in- 
closed in  a  very  thin,  strong  and  porous  box  of  unglazed  pottery.  This 
accumulator  is  remarkably  light  for  its  capacity  and  is  practically  inde- 
structible when   given  proper  usage. 


Drilling  Machines  ani>  Engine  Lathes. — A  loose-leaf  catalog  from 
the  Prentice  Bros.  Company,  Worcester,  Mass.,  illustrates  and  describes  the 
various  lines  of  drillmjj  machines  and  engine  lathes  manufactured  by  them. 
These  include  sensitive  drills;  vertical  drills  arranged  for  belt  or  motor 
drive,  also  equipped  with  mechanical  speed  changing  device  and  tapping 
attachments;  radial  drills  and  universal  tables  for  use  in  connection  with 
them;  lathes  of  the  ordinary,  high  speed  and  turret  types. 


German  Locomotives  for  Export.— A.  Borsig,  locomotive  builder,  of 
Tegel,  Germany,  is  issuing  a  pamphlet  illustrating  and  describing  many 
different  designs  of  locomotives  built  by  his  works  for  export  during  the 
pas:  two  years.  This  pamphlet  is  printed  in  four  languages,  including 
English,  and  portrays  some  very  interesting  designs  of  locomotives.  A 
table  is  included  showing  that  the  total  output  of  these  works  to  May,  1907, 
was  6,783  locomctivc-i  for  service  in  33  different  countries.  The  more  im- 
portant dimensions  of  each  design  are  included. 


Elzctric  Generators  and  Switchboard  Panels. — The  Crocker-Wheeler 
Company.  Ampere,  N.  J.,  are  issuing  a  number  of  new  bulletins,  each  of 
which  confines  itself  to  a  description  of  certain  separate  machines  or  pieces 
of  apparatus.  One  of  these  is  devoted  to  small  type  direct  current  genera- 
tors, showing  these  machines  in  several  forms  and  including  tables  of 
capacities,  sizes  and  speeds.  Other  bulletins  are  being  sent  out  on  the  sub- 
ject of  switchboard  panels,  one  being  for  three  phase  alternating  current, 
another  for  induction  motor  panels,  and  the  third  for  direct  current  com- 
bined generator  and  feeder  panels. 


Shop  ani>  Factory  Specialties. — The  Manufacturing  Equipment  and 
Engineering  Company.  209  Washington  street,  Boston,  Mass.,  has  prepared 
a  small  catalog  describing  the  specialties  made  by  it.  These  include  indi- 
vidual wash  bowls  arranged  in  batteries  for  shop  and  factory  use;  cylindrical 
metal  lockers,  known  as  the  Cly-Mee-Co.;  improved  soda  and  potash  ket- 
tles with  thermostat;  thermostatic  controlling  apparatus;  shop  stools,  work 
benches  and  drawers;  storage  racks,  standard  bench  legs  and  steel  boxes  and 
trays.  The  above  equii'mcnt  is  made  fireproof,  as  far  as  possible,  and  is 
designed  to  be  thoroughly  sanitary. 


Kasbolitk  Flooring. — The  American  Mason  Safety  Tread  Company, 
702  Old  South  Building,  Boston,  Mass.,  is  sending  out  a  neat,  concisely 
worded  pamphlet  describing  Karbolith  flooring,  which  is  said  to  be  fireproof, 
sanitary,  noiseless,  elastic,  and  durable.  It  is  composed  of  different  mate* 
rials,  some  of  which  are  of  a  fibrous  and  cellular  nature  and  these  pro- 
duce a  slightly  elastic  but  hard  and  tough  body.  It  is  laid  in  a  plastic  state, 
similar  to  cement  or  plaster  and  hardens  quickly.  It  weighs  about  3  pounds 
to  a  foot  when  laid  about  Vj  in.  thick.  Plates  are  presented  showing  the 
different  colors  and  shades  in  which  this  material  may  be  furnished. 


Engines  for  Driving  Fans. — The  Massachusetts  Fan  Company,  Water- 
town,  Mass.,  has  just  issued  an  additional  section  to  its  perpetual  catalog, 
which  comprises  16  pages  and  is  entitled  "Vertical  and  Horizontal  Engines 
for  Fan  Driving."  This  includes  illustrations,  descriptions  and  horse  power 
tables.  The  entire  catalog  is  now  brought  up  to  a  total  of  116  pages  of 
exceptionally  valuable  matter  relating  to  mechanical  draft  apparatus. 


Short  Jacks. — A  folder  from  A.  O.  .Norton,  Inc.,  286  Congress  street, 
Boston,  Mass.,  illustrates  three  new  patterns  of  jacks  which  have  been  espe- 
cially designed  for  heavy,  low-set  loads  in  roundhouses  and  car  repair  yards. 
The  smaller  one  has  a  capacity  of  25  tons,  height  of  9  in.,  rise  of  3  in.,  and 
weighs  60  lbs.  The  second  has  a  capacity  of  35  tons,  height  of  20  in.,  rise  of 
8  in.,  and  weighs  175  lbs.  The  most  powerful  one  has  a  capacity  of  50  tons, 
height  of  30  in.,  rise  of  5  m.,  and  weighs  250  lbs. 


Rolling  Doors  and  Shutters. — Catalog  No.  34  from  the  James  G.  Wil- 
son Manufacturing  Company,  3  West  29th  street.  New  York,  fully  de- 
scribes and  illustrates  the  various  types  of  rolling  doors,  rolling  shutters, 
and  partitions  which  are  made  by  that  company  in  bronze,  steel  and  wood. 
Illustrations  are  pven  of  corrugated  rolling  steel  doors  and  shutters  which 
have  been  in  service  for  as  long  as  thirty  years  or  more.  A  test  of  a  corru- 
gated shutter  made  in  the  Underwriters'  I..aboratory,  under  instructions  from 
the  .Vational  Board  of  Fire  Underwriters,  is  also  described.  Several  illus- 
trations shows  applications  of  the  different  types  of  doors  to  railroad  shops, 
roundhouses  and  freight  houses. 


Cork  Inserts  for  Clutches  and  Pulleys. — Several  pamphlets  have  been 
received  from  the  National  Brake  &  Clutch  Company,  16  State  street,  Bos- 
ton, concerning  the  use  of  cork  inserts  in  clutches,  pulleys  and  brakes. 
Reports  of  camparative  tests  of  pulleys,  made  at  the  Worcester  Polytechnic 
Institute,  are  given.  These  tests  included  the  following  types  of  pulleys: 
cast  iron,  cast  iron  with  cork  inserts  and  fiber  with  cork  inserts.  The  use 
of  cork  inserts  increases  the  coefficient  of  friction  greatly. 

i\nother  of  the  pamphlets  deals  with  the  use  of  these  inserts  in  connection 
with  automobile  clutches  and  brakes.  A  report  of  a  test  made  by  Prof. 
Hollis  of  Harvard  University  is  reproduced  showing  the  increase  of  the 
coefficifrnt  of  friction  due  to  the  use  of  cork  inserts  in  cast  iron  plates. 


Ellctrical  Apparatus.—  rhe  General  Electric  Company  is  issuing  a  num- 
ber of  new  bulletins,  each  being  a  complete  and  interesting  description  of 
some  particular  instrument  or  machine  manufactured  by  it.  These  include 
bulletin  \o.  4,550  on  carbon  break  circuit  breakers,  which  are  de- 
signed for  small  reliable  automatic  protective  devices  for  both  direct  and 
alternating  current.  Bulletin  No.  4,551  shows  the  Thompson  horizontal 
edge-wise  measuring  instruments  for  switchboard  service  of  all  kinds.  Bul- 
letin No.  4,556  is  on  the  subject  of  the  series  luminous  arc  rectifier  system, 
which  permits  the  operation  of  direct  current  luminous  arc  lamps  from 
alternatii  g  current  central  stations.  Bulletin  No.  4,557  is  on  the  subject  of 
controllers  for  electric  cars,  particularly  as  adapted   for  high  voltages. 


Ball  Bearings. — An  attractive  catalog  has  been  received  from  the  Chap- 
man Double  Ball  Bearing  Company  of  America,  40  Bristol  street,  Boston, 
Mess.  The  advantages  of  the  Chapman  double  ball  bearing  are  clearly 
presented  in  contrast  to  the  ordinary  ball  bearing.  A  report  of  tests  made 
by  Mr.  Henry  .Souther  is  given  and  different  applications  of  the  bearings 
arc  described  and  illustrated.  These  include  shafting  bearings,  street  car 
journal  bearings,  automobile  wheel  bearings  and  thrust  and  step  bearings. 
Several  letters  of  testimonial  are  given  including  one  from  the  superintend- 
ent's office  of  the  Gardner,  Westminster  &  Fitchburg  Street  Railway  Com- 
pany, Gardner,  Mass.,  in  *hich  the-  service  given  by  a  car  equipped  with 
ball  bearing  journal  bearings  that  has  been  in  service  five  years  is  described. 


Locks. — Two  interesting  pamphlets,  well  printed,  attractively  illustrated, 
and  forcibly  bringing  out  the  advantages  of  the  Yale  night  latch,  have  been 
prepared  for  distribution  by  the  Yale  &  Towne  Mfg.  Company,  9  Murray 
street.  New  York  City.  The  first  is  entitled  "The  Night  Latch,  What  It 
Is."  The  prominent  features  of  the  Yale  lock  are  clearly  presented  by  trac- 
ing its  development  and  by  means  of  a  number  of  simple  illustrations. 

The  second  is  entitled  "His  First  Latch  Key";  some  of  the  advantages 
of  the  Yale  night  latch  are  incidentally  brought  out  in  connection  with  quite 
a  readable  storiette. 

In  addition  to  the  above  there  are  twelve  slips  or  leaflets,  each  containing- 
on  one  side  a  bit  of  "Yale  lock  philosophy"  and  on  the  other  side  an 
illustrated  description  of  one  of  twelve  types  of  night  latches  in  general  use. 


NOTES. 


Warp  Equipment  Company. — Wr.  A.  E.  Robbins  has  resigned  his  post 
with  the  Gold  Car  Heating  and  Lighting  Company  to  take  a  prominent  posi- 
tion with  the  Ward  Equipcient  Company. 


RiEiiLE  Bros.  Testing  Machine  Company. — The  Board  of  Directors  of 
the  above  company,  at  a  meeting  held  on  December  30,  declared  an  annual 
dividend  of  6  per  cent,  on  the  capital  stock  of  the  company  for  the  year 
1907. 


.New  England  Foundrymen's  Association. — Mr.  Walter  B.  Snow,  of 
Boston,  a  former  president  of  this  association,  and  now  engaged  in  inde- 
pendent practice  as  a  publicity  engineer,  was  recently  elected  an  honorable- 
president. 
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Arrangement  of  Underframe  Members. 
Form  I. 

The  underframe  is  the  great  vital  feature  of  the  vehicle.  Upon 
it  depends  more  than  upon  any  other  members  the  success  or 
failure  of  the  design.  This  fact  has  been  emphasized  in  the 
previous  articles  wherein  consideration  has  been  directed  to  the 
beneficent  results  accruing  from  the  employment  of  the  best 
engineering  ability  and  the  utilization  of  all  the  time  necessary 
to  the  proper  detail  design  of  members  and  connections  so  as  to 
produce  a  frame  of  most  rational  design  and  of  structural 
rigidity.  Should  all  the  methods  of  load  transferrence  be  dealt 
with  in  one  chapter  the  various  measures  taken  for  detail  solu- 
tion would  overlap  to  such  a  degree  that  the  whole,  though  homo- 
geneous, would  be  contusing. 

The  first  steel  cars  of  any  account  to  be  built  in  America  were 
designed  in  accordance  with  the  form  of  framing  to  be  discussed 
in  this  article  (Form  I).  The  sides  of  the  car  form  a  girder  of 
great  depth,  compared  with  that  of  the  centre  sills,  and,  as  its 
vertical  rigidity  is  great,  it  is  utilized  as  the  load  carrier.  Con- 
cerning this  form  the  following  paragraph  quoted  from  our 
former  article  is  pertinent: 

"Tlieorctically  the  first  form  is  not  found  in  practice,  as  it 
would  mean  that  there  were  no  centre  sills  whatever,  and  that 
the  whole  superstructure  and  floor  loads  were  transferred  to  the 
side  sills  and  thence  through  the  bolster  to  the  centre-plate.  The 
practical  working  out  of  this  form,  however,  shows  a  centre  sill 
which  is  weaker  than  the  side  girder,  and  as  a  result  is  in  effect 
hung  from  the  sides  at  intermediate  points  between  and  beyond 
the  bolster.  Then  the  bolster  gets  all  its  load  from  the  side  sills 
with   the  exception  of  the   centre   floor   load   in   the  immediate 
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vicinity.    The  bolster  with  weak  centre  sills  is  then  the  governing 
feature  of  this  form.". 

flKtb  OF  USETin-NESS.       ' 

(a)  Type  of  Sen  ice. — The  choice  of  the  prime  mover  is  a 
great  factor  in  establishing  the  form  of  car  framing  most  suitable 
for  use  in  any  specified  service.  This  is  evident  from  the  fact 
that  for  a  train  of  equal  stretlgth  the  rcsistibility  of  carrying 
vehicles  should  be  on  a  par  with  the  motive  unit. 

'  .  Lines  operated  by  steam  or  electric  locomotives  are  as  a  conse- 
quence not  suited  for  equipment  designed  with  an  underframe  of 
Form  I  and  there  is  left  for  it  but  one  field  of  usefulness  in 
train  service.  Multiple  unit  control,  which  is  admirably  adapted 
to  a  service  demanding  severe  schedules,  -frequent  stops,  and 
short  headway,  presents  conditions  suited  to  this  type  of  car.  To 
enhance  the  efficiency  of  this  system  of  operation  the  cars  must 
be  of  light  construction  and  withal  of  a  strength  capable  of  ab- 
sorbing the  loads  occasioned  in  the  service  or  hazard  of  such 
operation.  This  form  of  car  is  even  then  only  applicable  to  those 
lines  where  passenger  and  freight  traffic  are  separated  and  where 
future  conditions  do  not  indicate  any  decided  increase  in  weight 
or  speed  of  the  trains. 

(b)  Types  of  Cars. — From  the  essential  and  fundamental  fea- 
tures of  this  form  it  is  impossible  to  economically  construct  types 
of  cars  having  the  side  girder  cut  by  side  entrances.  It  is,  as  a 
consequence,  not  adapted  to  postal,  postal  storage,  baggage  or 
combined  cars  or  for  side  entrance  passenger  coaches.  Various 
expedients,  however,  have  been  resorted  to  in  an  endeavor  to 
carry  the  load  over  the  break  in  continuity  of  the  main  load  car- 
rying girders.  The  side  girder  may  be  fish  bellied  at  this  point, 
or  indeed  may  be  of  such  a  form  throughout  its  length.  This 
method  gives  a  very  undesirable  addition  of  weight.  For  very 
light  construction  the  loads  can  be  carried  across  the  door  open- 
ing at  the  top  by  designing  the  posts  and  diagonal  bracing  for  this 
purpose.  This  also  adds  more  weight  for  a  given  strength.  There 
is  a  possibility  of  locally  reenforcing  the  centre  sills  in  the  re- 
gion of  the  doors  and  then  transferring  the  loads  to  the  centre 
sills  and  back  again  to  the  side  sills  before  the  bolster  is  reached. 
The  necessity  of  resorting  to  these  expedients  and  the  weight 
added  being  useful  but  locally  and  for  a  single  purpose  points 
out  the  conclusion  that  this  form  is  not  suitable  for  side  entrance 
doors  and  that  Form  II  should  be  chosen  for  that  purpose.  Here 
each  pound  added  to  the  centre  sills  not  only  serves  to  help  sup- 
port the  vertical  lading  but  takes,  its  share  joi  the  horizontal 
blows  of  service.  ~  '    '""-/i     ''v-     '  - '■    '"■  .':''; 

operating  conditions. 

The  studios  which  it  is  necessary  to  make  before  actual  design- 
ing begins  is  not  as  much  a  car  designer's  work  as  that  of  the 
electrical  and  operating  departments.  This  work  is  much  sim- 
plified upon  a  line  which  is  established  and  for  which  the  equip- 
ment is  to  supersede  cars  now  in  regular  service.  In  such  a  case 
the  records  of  operation  and  accident  furnish  the  most  reliable 
data  upon  which  to  base  the  requirements  to  which  the  car  de- 
signer must  make  his  car  conform.  On  the  other  hand,  when 
a  road  is  but  contemplated  and  all  the  elements  of  the  basic  study 
are  founded  upon  conjecture  and  problematical  estimate  the  re- 
sults are  much  less  reliable  and  require  more  thought  in  being 
taken  care  of.  ■,'■';■■■■'■  r  J,.  r:j';-f,-'  ■.■,'•!.-  .-.y- 

Character  of  Traffic  and  Stiieduies:— The  begintring  of  these 
studies  is  to  be  found  in  the  traffic  conditions  of  the  region  feed- 
ing the  common  carrier  and  the  future  development  of  such 
traffic.  The  results  or  deductions  are  based  upon  the  loads  to  be 
hauled,  the  character  of  the  right  of  way  and  the  schedule  condi- 
tions. The  complications  arising  from  a  mi.xed  freight  and  pas- 
senger service  need  no  consideration  where  Form  I  is  to  be 
used,  as  we  have  limited  its  field  of  usefulness  to  only  those 
lines  operating  single  cars  or  mutiple  control  passenger  trains. 

The  load?  hauled  and  schedule  conditions  govern  tlie  limita- 
tions concerning  the  character  of  the  trains,  the  number  of 
trains,  speeds  and  headway,  ingress  and  egress  facilities,  length 
of  cars,  and  all  features  tending  toward  making  for  attraction  to 
the  traveling  public. 

The   facilitation  of   traffic   with   a   conservation  of  operating 
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economies  is  generally  the  primary  object  in  electrification.  There 
are,  however,  a  few  cases  where  this  motive  power  has  been 
required  for  other  reasons.  It  follows  that  the  cars  must  be  con- 
structed to  further  the  ends  of  augmenting  travel  if  the  benefi- 
cent results  to  be  secured  from  an  increased  revenue  train  move- 
ment by  a  superior  type  of  power  are  to  be  obtained. 

Truck  Limitations. — Truck  limitations  are  the  governing  con- 
ditions upon  which  maximum  motor  sizes  are  based.  W'itli  the 
present  designs  of  motors  and  wheel  base  governed  by  track 
conditions,  with  the  necessity  for  bolster  space,  it  is.  not  feasible 
to  use  larger  than  200  horse  power  per  driving  a.xle.  An  inspec- 
tion of  the  clearance  limits  of  the  best  commercial  railway  motors 
reveals  the  fact  that  to  provide  for  motor  leads  being  taken 
over  the  motor  cases  and  leave  suitable  clearance  there  must  be 
a  minimum  height  of  40  inches  from  the  rail  to  the  under-side 
of  the  centre  sills.  The  triuk  bolster  is  not  raised  higher  than 
in  ordinary  trucks  which  produces  the  necessity  of  providing  a 
very  deep  centre  plate  on  the  btxly  of  the  car  or  on  the  truck. 
If  the  deep  extension  be  down  from  the  centre  sills  the  motor 
torque  acts  with  a  long  arm  and  the  tendency  to  set  up  a  bond- 
ing strain  in  these  sills  is  considerable.  On  the  other  hand  if 
the  centre  plate  extend  upward  from  the  truck  bolster  its  tilting 
action  is  much  increased  over  and*  above  that  due  to  inertia 
forces  and  the  truck  action  is  poor.  This  is  at  once  evidenced 
in  discomfort  to  the  patrons. 

Unknozvn  factors. — Apart  from  its  destructive  influences  upon 
the  track,  the  gyroscopic  action  of  (he  motors  has  a  tendency 
to  resist  the  proper  curving  of  the  truck.  This  resistance 
throughout  the  length  of  the  curve  and  uixm  s(|uariiig  on  the 
tangents  is  not  only  a  cause  of  disagreeable  vibrations  in  the  car 
body  but  has  its  effect  in  the  imposition  of  repeated  strains  on 
the  underframe  for  which  no  consideration  has  been  taken. 
These  forces  together  with  the  inertia  forces  of  the  body  are 
instrumf^ntal  in  the  working  of  any  defeciive  riveting  anl  ulti- 
mately throwing  it  askew,  even  if  not  to  such  a  degree  as  to  be 
of  marked  import  for  ordinary  running,  it  will  enhance  the  de- 
structive consequences  of  impacts.  There  are  many  factors  tend- 
ing to  place  a  complicity  of  strain  upon  the  underframe  for 
which  it  is  impossible  to  secure  a  just  approximation  of  the 
value  or  effect.  The  quality  of  workmanship  put  into  the  vital 
portions  of  the  framing  and  high  grade  of  material  will  assuredly 
take  care  of  whatever  secondary  stresses  arise  if  the  loads  in 
both  vertical  and  horizontal  planes  be  taken  at  a  maximum  and 
the  specification  clauses  covering  strengths  in  our  previous  ar- 
ticle on  the  underframe  be  followed  with  the  reconmiendations 
given  therein.  It  is  understood,  of  course,  that  the  v.-due  of  al- 
lowable end  shock  is  not  a  constant  and  varies  with  the  hazard 
of  operation  and  inherent  energy  cf  the  moving  units. 

As  to  just  what  strength  is  required  it  is  impossible  to  state 
for  all  cases  in  general.  Proj)er  reliability  must  be  based  upon 
careful  preliminary  studies  and  will  be  fomid  to  be  of  a  changing 
value. 

Known  Factors. — -Ml  the  features  noted  in  the  preliminary  in- 
vestigations have  a  direct  effect  upon  the  underframe  members. 
The  means  provided  for  rapid  loading  and  unhKiding  of  pas- 
sengers to  reduce  station  sto])s  on  short  headway  determine  the 
choice  of  platform,  vestibules,  door  arrangement,  character  of 
seating  and  even  length  of  car  to  a  certain  degree.  The  seating 
capacity  together  with  the  size  of  superstructure  permitted  by 
clearance  diagrams  gives  the  designer  the  value  to  be  allowed 
for  lading  and  a  figure  be  dare  not  exceed  in  weight  per  unit 
of  length  for  the  complete  car.  This  is  usually  found  to  be  s'peci- 
ficd  before  the  electrical  c(|uipnunt  is  chosen.  The  size  of  motors 
has  been  referre«l  to  as  placing  a  lower  limit  on  the  centre  sill 
sections.  An  upper  limit  is  given  to  the  possible  height  of  section 
by  the  height  and  character  of  station  platforms  where  cars  u.se 
no  steps  or  combination  of  straight  floor  and  steps.  This  we 
have  not  found  in  any  case  to  exceed  53  inches. 

All  the  space  between  the  lower  limit  of  40  inches  and  this 
top  limit  is  not  available  for  centre  sill  depth,  as  the  flooring  will 
take  up  from  an  inch  to  two  inches  on  top  of  the  sills. 

The  heavy  voltages  in  use  and  the  liability  of  serious  injury 
from  the  heat  which  may  be  generated  in  an  accident  or  even  a 


local  derangement  of  the  apparatus  on  the  car,  the  floor  must 
be  so  designed  as  to  resist  the  transmission  of  heat  to  a  great 
degree,  this  provision  will  increase  the  necessary  depth  of  floor- 
ing beyond  what  carrying  capacitx  and  sound  deadening  quali- 
ties demand.  The  underframe  members  should  be  constructed  in 
detail  with  an  eye  to  provision  for  the  attachment  of  the  appa- 
ratus which  will  be  necessary  to  complete  the  car  equipment', 
and  in  this  attachment  the  heaviest  pieces  should  be  placed  as 
near  as  possible  along  the  centre  line  of  the  car  to  minimize  the 
rolling  action  of  the  body  and  toward  the  end  of  the  car  away 
from  the  motor  truck,  so  as  to  d.'mipen  the  whipping  action  in  the 
curving  of  a  unit,  the  one  end  of  which  carries  a  great  preponder- 
ance of  weight.  The  question  of  proiKr  insulation  for  the  elec- 
trical apparatus  has  been  solved  in  a  great  measure  for  the  car 
oesigners  by  the  electrical  manufacturers  insulating  the  pieces 
of  apparatus  within  their  containing  cases  and  there  need  be  no 
further  consideration  oi  that   subject. 

Determination  of  End  Shock.— rThc  cars  built  of  this  form  of 
underframe  are  intended  for  load  carrying  conditions  which  are 
much  similar  to  those  provided  for  by  the  early  car  builders.  The 
line  of  demarkation  is  to  be  noted  in  the  necessity  for  centre  sill 
construction  to  provide  for  end  shocks.  The  character  of  these 
bills  is  dependent  upon  the  probability  of  collision  and  the  ex- 
tremity of  the  destructive  forces  accompanying  such  impact, 
frequency  of  trains  and  short  headway,  together  with  the  char- 
acter of  the  service,  the  use  of  the  same  tracks  by  both  steam 
and  electricity,  the  type  of  signals,  condition  of  equipment  and 
personnel  of  the  service,  all  contribute  or  detract  from  this  prob- 
ability. The  ma.ximum  o'f  the  destructive  forces  resulting  from 
two  trains  endeavoring  to  pass  each  other  on  the  same  track  is 
determined  by  the  mass  and  the  impinging  velocity  of  the  moving 
units.  Evidently  there  is  such  a  case  that  the  probability  of  col- 
lision or  wreckage  is  so  remote  and  the  weights  and  velocities 
so  limited  as  to  make  the  use  of  centre  sills  entirely  unnecessary 
(as  for  example  infrequent  car  service  on  trolley  lines)  and 
opposed  to  this  condition  is  that  of  our  steam  trunk  lines,  where 
the  probability  is  ever  imminent  and  the  Weights  and  speeds  a 
ma.ximum. 

Thus  the  provisions  which  are  made  for  these  destructive 
buffing  strains  must  be  capable  of  standing  up  to  the  data  se- 
cured from  a  most  careful  study  of  the  conditions  under  which 
the  equipment  will  operate.  Xot  only  must  these  operating  con- 
ditions be  determined  for  the  present,  but  the  future  should  be 
analyzed  so  that  the  cars  may  be  capable  of  providing  strength 
and  reliability  for  all  service  contingencies  liable  to  be  operative 
throughout  its  life.  This  can  at  best  be  only  surmised  and  will 
vary  much  with  the  locality.  Much  can,  however,  be  anticipated 
and  it  is  always  better  to  err  on  the  side  of  increased  safety. 
Under  metropolitan  operating  conditions  the  power  is  much 
overworked  at  the  present  time,  motor  overheating  has  become 
a  serious  problem.  This  looks  tqward  the  use  of  quadruple 
equipment  together  with  increased  possibilities  for  speed  and  the 
added  weight  for  the  electrical  apparatus.  Then  also  the  possi- 
bility of  trunk  and  metropolitan  lines  using  common  tunnels  or 
tracks  to  a  Union  station  must  be  considered.  The  hazard  of 
operation,  together  with  the  kinetic  energy  stored  in  the  train, 
is  thus  a  basis  upon  which  the  end  shocks  can  be  provided  for 
in  comparison  with  that  found  to  hold  good  for  steam  service  in 
the  first  underframe  article. 

Considering  the  features  of  this  underframe,  i.e.,  a  weak  centre 
sill  construction  and  rigid  side  girder,  it  is  apparent  that  it  is 
good  only  for  nominal  end  shocks.  For  such  service  this  car  can 
be  constructed  lighter  for  a  given  strength  than  any  other  form. 
There  is  a  i)oint  in  the  scries  of  values  of  buffing  loads  for  a  car 
of  given  length  where  the  economy  in  weight  of  the  Forms  1 
and  II  is  identical,  below  this  point  the  first  is  preferable  and 
above  it  the  second. 

This  form  of  underframe  is  hence  at  its  best  when  the  maxi- 
mum end  shocks  coming  upon  it  are  not  of  a  severity  exceeding 
those  which  occur  in  steam  service  with  the  most  careful  hand- 
ling. It  will  require  but  a  fair  sized  motor  train  operating  at 
good  speed  to  produce  the  maximum  of  strain,  but  for  purposes 
of  illustration  we  shall  assume  to  design  the  sectional  areas  re- 
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quired  in  the  main  members  for  a  coach  to  operate  under  the 
conditions  for  which  we  have  previously  noted  this  form  was 
most  useful.  That  is  for  a  road  which  handles  passenger  electric 
multiple  control  trains  exclusively  with  schedule  speeds  ot  not 
more  than  45  miles  per  hour  and  the  maximum  trains  run  in 
either  express  or  local  service  to  be  of  eight  cars.  The  weight 
of  these  cars  to  be  70,000  pounds  for  trailers  and  75.000  pounds 
for  motors  of  approximately  52  feet  long  over  platform  and 
end  sills. 

In  this  exposition  we  aim  to  show  how  to  use  the  loads  to  find 
the  stresses  for  any  car  of  this  form,  and  as  a  consequence  we 
shall  not  take  into  account  the  possibility  of  future  developments 
in  operation  of  the  road.  These  developments  would  not  change 
the  character  of  the  strains  but  they  would  alter  their  intensity. 
The  degree  of  such  change  fluctuates  with  so  many  variables,  as 
before  noted,  that  a  consideration  of  them  would  not  help  the 
discussion  of  how  strains  of  this  character  are  resisted  and  the 
stress  in  the  members  produced  by  such  resistance.  The  local 
trains  weigh  more  than  the  express  trains  in  this  service  for  the 
reason  that  the  proportion  of  motor  cars  to  trailer  cars  must 
be  increased  so  as  to  obtain  sufficient  acceleration  to  make  time 
with  the  very  frequent  stops  required.  The  express  trains 
travel  with  greater  schedule  speed  and  from  an  examination  of 
such  trains  on  existing  lines  wc  find  that  the  kinetic  energy  of 
the  two  trains  is  about  equal  and  that  of  a  local  excursion  train 
of  double  the  number  of  cars  is  not  much  in  excess  of  the  value 
of  the  express. 

The  kinetic  energies  of  the  heavy  steam  express  trains  on 
several  prominent  trunk  lines  operating  at  schedule  speeds  ranges 
anywhere  from  50.000.000  to  120.000,000  foot-pounds,  for  which 
trains  we  have  advocated  a  shock  of  500,000  pounds  static  for 
buffing.  *" 

The  kinetic  energy  inherent  in  an  eight  motor  car  train  operat- 
ing between  40  and  45  miles  per  hour  is  about  50,000,000  foot- 
pounds. The  factors  of  weight  and  speed  having  been  taken 
into  account  in  both  steam  and  electric  service  and  the  short 
headway  in  the  latter  making  for  as  much  possibility  of  operating 
accidents  as  are  pregnant  in  the  former,  it  would  seem  proper 
to  assume  that  the  end  shocks  that  should  be  provided  for  in  the 
latter  case  would  be  5/12  of  500,000,  which  is  about  200.000 
pounds.  This  will  illustrate  exactly  what  is  meant  by  the  rela- 
tive value  of  the  quality  of  reliability,  and  other  conditions  being 
equal  the  end  shocks  may  safely  be  assumed  to  vary  from  o  to  a 
maximum  of  500,000  pounds  (recommended  from  Lake  Shore 
tests),  and  that  the  degree  of  end  shock  be  chosen  according  to 
the  ratio  of  kinetic  energies. 

ARRANGEMENT  OF   UNDERFRAME   MEMBERS. 

The  diagram,  Fig.  i,  illustrates  the  disposition  of  the  mem- 
bers of  the  framing  but  does  not  represent  our  ideas  of  detail 
design  to  stand  up  under  the  assumed  end  shock. 

The  centre  sills  are  composed  of  shallow  I-beams,  the  largest 
and  heaviest  section  for  the  6-inch  beam  being  assumed.  They 
are  to  be  continuous  from  platform  to  platform  and  rest  upon 
transverse  supports  to  the  side  girder.  The  body  end  sill  is  the 
first  support,  next  would  come  the  bolster  and  between  the  two 
bolsters  these  supports  are  placed  at  the  main  posts,  which  in 
turn  are  spaced  according  to  the  window  arrangement  most  con- 
venient to  the  passengers  and  character  of  seating.  The  centre 
sills  are  then  a  continuous  beam  with  10  spans.  The  character  of 
the  end  construction  determines  the  values  of  bending  stresses 
in  the  last  span  at  each  end  and  affects  the  moment  in  the 
spans  contiguous  to  them.  If  the  vestibule  is  made  strong  enough 
in  the  hood  to  act  as  a  cantilever  to  help  support  the  platform, 
then  the  end  sills  in  this  region  arc  loaded  with  a  uniform  load, 
which  is  a  maximum  when  the  car  is  filling  up  or  emptying  and 
the  platform  is  full  of  passengers.  Opposed  to  this  design  is 
that  in  which  the  end  sills  get  half  the  platform  load  at  the  plat- 
form end  sill;  this  will  increase  the  end  bending  moment  in 
the  end  spans.  In  the  former  case  the  end  span  is  supported  and 
in  the  latter  is  overhanging.  The  supported  end  is  the  best  condi- 
tion and  to  secure  it  the  end  roof  construction  must  be  designed 


for  good  vertical  rigidity  and  stiffness.  This  will  in  effect  trans- 
fer all  this  load  to  the  side  girder  through  the  body  end  con- 
struction and  end  sills.  There  is  no  other  way  to  take  care  of 
it  and  provide  for  platform  doors  and  steps.  The  diagram  does 
not  show  steps,  but  their  use  is  necessary  for  nearly  all  service 
conditions. 

Centre  Sill  Lading. — The  character  of  the  loading  which  comes 
on  these  beams  is  a  combination  of,  first,  the  uniform  lading  due 
to  dead  weight  and  passenger  lading,  and,  second,  that  from  the 
uniform  load,  equivalent  in  effect  to  the  end  shock  or,  if  no  end 
shock  is  to  be  provided  for,,  the  eccentric. tension  or  compression 
due  to  the  motor  torque.  ■  "  ~  "    >■     - 

The  determination  of  the  reactions  at  the  supports  or  trans- 
verse beams  are  not  readily  found  in  this  type  of  beam  (contin- 
uous) and  difficulties  are  interposed  to  the  finding  of  the  shear- 
ing stresses  and  moments  at  the  various  sections  which  should 
be  investigated.  A  positive  check  upon  all  the  theory  connected 
with  these  sills  is  afforded  by  an  application  of  the  general  prin- 
ciples of  the  equation  of  equilibrium  between  external  and  in- 
ternal forces  and  moments.  These  fundamental  theories  must 
hold  as  well  as  those  for  shear  and  moments.  Stated  concisely 
these  are,  "that  for  any  section  the  shearing  stresses  and  mo- 
ments are  respcctixcly  equal  to  the  alaebraic  loads  and  moments 
on  either  side  of  that  section.'  It  is  customary  to  consider  the 
left  side  in  calculating.  Not  only  do  these  afford  a  check,  but 
they  are  used  to  find  the  general  formulae  applicable  to  any  given 

case.  ■/.;.?■:  ':^••^:•'■    '■■■.:..  \:.',  .:.':,:-■  :-'-^-''^r-^ 

Each  mid-span  of  this  girder  is  in  the  same  condition  as  if  it 
had  both  of  its  ends  overhanging  and  the  two  end  spans  at  the 
platforms  with  but  one  end  overhanging  (for  the  supported 
condition,  otherwise  it  would  be  in  the  position  of  a  beam  with 
a  support  in  the  central  region). 

Using  a  standard  structural  shape  for  the  centre  sills  with  a 
constant  cross  section  and  depth,  the  values  of  moment  of  inertia 
and  modulus  of  resistance  arc  equal  throughout  the  sills  if  the 
supports  are  at  the  same  level.  This  simplifies  the  application 
of  the  theory  of  three  nionu-nts  to  tin-  case  in  hand.  'I'lic 
question  as  to  whether  it  is  advisable  to  use  a  light  box  girder 
of  the  same  weight  as  two  simple  rolled  shapes  will  depend  to 
a  great  extent  upon  the  character  of  the  climate  and  atmosphere 
where  the  cars  are  intended  to  run.  With  the  strength  disposed 
in  such  a  manner  all  the  members  are  very  thin  and  a  corrosive 
atmosphere  will  shortly  seriously  impair  their  usefulness,  since 
a  small  amount  of  corrosion  represents  such  a  large  loss  of  per- 
centage area  and  strength.  No  matter  what  the  character  of 
the  lading  or  the  form  of  the  beam  the  theorem  of  "ilirrc  mo- 
ments'' wi-11  apply  to  it.  -'  ' 

THEORETICAL  DISCUSSION   OF  CENTRE  SILLS. 

Continuous  Beams. — The  treatment  of  this  theorem  is  very 
unsatisfactory  in  the  majority  of  text  and  reference  books  upon 
the  "Mechanics  of  Materials"  and  "Girder  Design,"  The  lack  is 
due  to  the  fact  that  with  few  exceptions  the  only  beams  treated 
are  for  uniform  loads  and  lengths  for  all  spans,  so  that  the  ap- 
plication to  any  special  beam  other  than  found  therein  requires 
the  working  out  of  a  suitable  formula  to  suit  it.  The  derivation 
of  the  completed  general  formula  will  be  found  for  the  centre  sill 
assumed,  and  the  remainder  written  by  analogy  to  fit  each  span. 

The  method  of  the  solution  is  to  first  find  the  equation  of  the 
elastic  curves  for  any  section  and  its  adjacent  span  which  multi- 
plied by  the  product  of  the  coefficient  of  elasticity  into  the  mo- 
ment of  inertia  will  be  a  measure  of  the  bending  moment.  These 
two  differential  equations  when  integrated  once  and  the  constants 
of  integration  determined  represent  the  slope  of  the  tangent  to 
the  elastic  curve.  Now  since  the  curves  have  been  found  for 
two  adjacent  spans  it  follows  that  over  the  point  of  support 
between  the  spans  the  curves  must  have  a  common  tangent.  The 
next  step  is  to  evaluate  the  tangent  equations  for  the  ordinate* 
of  this  point  of  tangency  and  equate  the  two  equations  which 
are  now  identical  and  the  solution  of  this  resulting  equation 
gives  a  result  showing  the  relation  between  the  three  monnnts, 
the  two  span  lengths  and  the  loading  upon  each  length.  The 
problem  is  complicated  somewhat  because  the  equations  contain 
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Vi,  from  the  above  theory,  repre- 
sents the  algebraic  sum  of  all  the 
loads  on  the  left  of  the  section. 
These  loads  have  a  moment  about 
the  section  x  depending  upon  how 
far  the  graphical  resultant  of  those 
loads  is  removed  from  x. 

Vi  is  the  resultant  and  the  arm 
of  its  action  to  the  left  of  the  point 
of  support  can  be  assumed  to  be  xi, 
then  the  moment  of  these  loads 
about  X  is 

V,(x,  +  X) 

M,  —  \\(x,  +  X)  —  w,xj^x 


=  V,x 


.  +  V,x 


...8. 


FIG.    I. — ARR.\NGEMENT   OF    UNDERFRAME   MEMBERS    AND    MOMENT   CURVES. 


expressions  of  the  vertical  shearing  stress  at  the  supports  and 
it  becomes  necessary  to  find  the  moments  at  the  supports  to  elim- 
inate it  in  the  tangent  formula. 

Consider  the  first  two  spans  at  the  left  end  of  the  diagram. 
The  moments,  reactions,  shears,  lengths,  and  weights  are  desig- 
nated. For  any  curve  of  bending,  the  general  formula  expressing 
the  relation  between  the  bending  moment,  physical  properties 
and  disposition  of  the  material  and  curve  is 
d»y       M 


be  written 


Now  from  definition  Vx  Xi  is  the 
value  of  the  moment  at  left  support 
and  as  such  is  equal  to  M,  shown 
in  the  diagram,  hence  formula  (8) 
becomes 

M,  =  Mj  +  \\x  —  !/Sw,x' 9. 

This  shows  that  to  find  Mx  it  is 
necessary  to  know  Vi  and  Mi.  Now 
suppose  X  to  be  taken  equal  to  1, 
which  will  cause  Mx  to  equal  Mj 

and  formula  (9)  becomes 

M,  =  Mj  +  V,i,  —  J^w,l,»..  ..lO. 
This    when    transposed    gives    a 

value  of 

V,i,  =:  M^  —  M,  +  j^w^i/.  ...11. 

By  analogy  the  values  of  Y"  may 


M.^,  —  M,  +  ;<jw„i.= 


V. — 


.18. 


1. 


or 
EI 


KI 


dV 


M. 


dx- 


Now  for  any  section  at  distance  x  from  the  end,  the  general 
law  of  moments  will  give 
d»y 


EI 


=zM  =  M 


dx* 


.2. 


This  equation  upon  being  integrated  and  the  constants  of  inte- 
gration being  found  from  the  relations  that  y  =  0  when  x  =  /, 
there  will  result  • 

d»y 

UEI  =  12M,(2x  —  I,)  +  4\\(3x»  —  1^*)  —  (Wj(4x»  —  I  »)] 3. 

dx» 

By  analogy  we  can  write  for  the  second  span 
dy 

84EI  —  —  12Mj(2x  —  y  +  AVJSx'  —  1»..)  —  vv,(4x'  —  \*) 4. 


dx 


These  are  the  two  tangent  slopes~\vlTich  rmist  ^  identical  when 
jr  =  /,  in  the  first  case  and  when  .v  =  t>  in  the  second.  This 
substitution  having  been  made  (3)  becomes 

dy 

'"*      '  "'  *       '  '  i». 


24EI  -  -  =  ]2M,1, 
dx 


8V,1,= 


3w,l.= 


and  (4)  becomes 
dy 

—  24EI =  —  12M  I    — 4V J  '  +  w  1  » <i. 

dx 

The  signs  have  been  changed,  due  to  the  difference  in  character 
of  the  moments,  but  the  numerical  value  remains  the  same. 

These  equations  must  be  evaluated  for  the  shears  Vi  and  V» 
before  they  arc  in  shape  to  use,  as  we  wish.  The  general  theory 
of  shears  gives  the  result  for  shear  v  at  any  section  x. 

V  =  V    —  w  X 7. 


Substituting  values  of  Vi  in  equation  (5)  and  V2  in  equation 
(6)  and  equating  the  results  there  is  found 

M,l^  +  2M,(l,  +  1,)  -I-  M,l,=  '/4y,\*—  HwJ/ 13. 

which  in  its  general  form  for  any  span  (n)  is 

M,I„  +  2M.^,(l.  -I-  1.,^)  +  M„,,l„,,  .=  -1.  i.»  +  -ItL  i»„^^    ..u. 

4  4 

These  formula  show  how  the  bending  moment  at  any  support 
is  connected  with  those  on  either  side  of  it. 

The  bending  moments  at  the  supports  are  thus  determined, 
it  remains  to  find  that  for  the  middle  of  the  span.  Considering 
equation   (9)   written  in  a  general  form  for  span   (n)   from  left 

1. 
end  and  x  to  be  taken  for  the  middle  ordinate  or  x  =  —  then 

2 

In  W, 

M,  =  M.  +  Vo V  15. 

2  4 

Now  from  (12)  substitute  the  value  of  Vu  and  simplify  when 
there  will  result 

M,  -f-  M,,, 

M,  = 16. 

2 

which  denotes  that  at  the  middle  of  any  span  the  bending  moment 
is  a  mean  of  that  at  either  end. 

In  the  diagram  there  are  10  spans  and  11  supports  with  9  un- 
known moments.  Nine  equations  can  be  written  by  analogy 
from  formula  (14),  but  only  the  first  five  of  them  are  neces- 
sary for  solving  this  problem,  since  the  following  relations  be- 
tween the  quantities  hold  from  the  construction.  These  are  U  = 
1«  =  Ij  =  1.  =  It  =  U  =  If  =  1.  1,0  =  Ij  and  l,i  =  U. 
Mt  =  Mu  =  O 
M»  =:  Mjo 

M,  =  M. 
M«  =  M, 
Ms  =  Mt  and  all  values  of  «•  are  equal. 

(b)  Struts. —  The  design  of  columns  rests  on  a  much  less  ra- 
tional basis  than  beams.  Euler's  formula  is  theoretically  correct 
in  giving  the  load  which  causes  rupture  by  lateral  binding,  but  is 
only  true  for  columns  where  the  slenderness  ratio  is  large.   Merri- 
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man  cites  Rankine's  formula  as  the  peer  of  any  of  the  column 
formulae  which  have  been  developed  to  investigate  the  action  of 
columns  when  stressed  within  the  elastic  limit.  This  column 
formula 

P 

a 
when  solved  for  values  of 

r>  =:r  iCO.OOO  pounds 

a  r-  2  X  5.07  =:  10.14  so.  inches 

25('0O 
r  ^ -  2  X  2.27  ;=  ».54  inches 

will  give  a  value  of  S,  which  is  beyond  the  ultimate  strength  of 
the  centre  sill  beams.  This  is  the  condition  that  would  have  to 
be  provided  for  if  the  connection  between  the  centre  sills  and 
the  side  sills  were  not  perfectly  rigid  and  stronger  than  the 
beams  themselves  in  their  members.  Hence  the  method  of  using 
weak  sills  with  such  an  end  shock  is  to  reduce  the  slenderness 
ratio  and  approximate  as  closely  as  possible  to  the  condition  of 
a  series  of  short  struts  or  even  compression  pieces.  To  do  this 
we  shall  consider  the  connections  as  we  have  said  they  must 
be  and  solve  for  struts  of  lengths  70  inches,  50  inches  and  30 
inches. 

The  stress  is  a  combination  of  the  direct  and  bending  stresses. 

1^ 
This  portion  of  the  stress  due  to  bending,  which  is  >^    — ,  we  pro- 

pose  to  use  as  a  measure  of  uniform  load  which  produces  a  bend- 
ing action  in  the  centre  sills  at  right  angles  to  the  uniform  lading 
of  the  car  body.  This  operation  is  necessary  to  secure  a  just 
appreciation  of  the  forces  which  come  on  the  side  sills  in  a  hori- 
zontal plane.  This  condition  holds  when  the  transverse  sup- 
ports are  firm  in  a  combination  of  either  tension  or  compression 
and  flcxural  stresses  and  the  centre  sills  have  their  greatest  least 
radius  of  gyration  about  a  vertical  axis,  as  is  true  in  this  case. 

(To  he  continued.) 


LOCOMOTIVE  SMOKE  STACKS. 


INSTALLATION  OF  DR.  W.  F.  M.  GOSS. 


The  formal  exercises  incident  to  the  installation  of  Dr.  W.  F. 
M.  Goss  as  Dean  of  the  College  of  Engineering  of  the  University 
of  Illinois,  occurred  February  5  in  connection  with  the  formal 
opening  of  the  graduate  school  of  the  University.  The  exercises 
included  two  sessions  and  a  tour  of  inspection  Uirough. the  lab- 
— ^oratories.  ■ -"?  'V  :■■'?•  ,;r' 

The  morning  session  began  with  a  brief  address  by  the  presi- 
dent of  the  University,  Dr.  Edmund  J.  James,  introducing  the 
chairman  of  the  session,  t'rof.  James  M.  White.  Addresses  were 
delivered  by  Prof.  Ira  O.  Baker,  describing  some  significant 
events  in  the  development  of  the  college,  with  which  he  has  been 
identified  for  more  than  thirty  years.  Mr.  William  L.  Abbott, 
president  of  the  Board  of  Trustees,  briefly  discussed  the  stand- 
ing of  the  technical  graduate  in  the  engineering  profession.  Fol- 
lowing this  the  formal  installation  address  of  Dr.  Goss  entitled 
the  "State  College  of  Engineering,"  was  delivered. 

The  afternoon  session  included  an  address  by  Mr.  Robert  W. 
Hunt  on  "The  Value  of  Engineering  Research,"  and  an  address 
by  Mr.  Williard  A.  Smith,  on  the  "Need  of  Graduate  Courses  in 
Engineering." 

Between  the  sessions  a  trip  of  inspection  through  the  several 
laboratories  took  place.  Special  interest  was  shown  by  the  vis- 
itors in  the  electric  test  car ;  the  railway  dynamometer  car,  and 
the  6oo,ooo-lb.  testing  machine  for  work  on  reinforced  concrete, 
which  are  installed  in  these  laboratories.  A  large  number  of 
gfuests  were  present,  including  representatives  of  all  the  more 
important  educational  and  scientific  societies  and  technical 
journals. 


M.XRCU  Meeting  of  the  A.  S.  M.  E.— .At  the  next  regular 
monthly  meeting,  to  be  held  in  Xcw  York  on  the  evening  of 
March  10,  a  paper  on  the  "Steam  Path  of  the  Steam  Turbine" 
will  he  presented  by  Dr.  Charles  P.  Steinmet;:. 


Bv  W.  E.  Johnston. 


The  Master  Mechanics'  tests  on  exhaust  pipes  and  nozzles 
made  at  Purdue  in  1896  showed  the  form  of  the  exhaust  jet  for 
a  4J4"  nozzle  very  clearly  and  if  further  tests  were  made  with 
nozzles  of  different  diameters,  it  is  reasonable  to  suppose  that 
the  form  of  the  jet  from  all  nozzles  of  the  same  type  would  be 
similar  and  that  the  diameter  of  the  jet  at  any  point  would  be 
proportional  to  the  diameter  of  the  nozzle.  Also,  since  the  diam- 
eter of  the  jet  increases  in  a  definite  manner  as  it  leaves  the 
nozzle,  some  expression  can  be  derived  to  show  the  diameter 
of  the  jet  at  any  point.  Further,  since  the  jet  produces  the 
vacuum  in  the  smoke  box,  it  should  be  possible  to  derive  a  for- 
mula for  stack  diameter,  based  on  the  nozzle  diameter  and  the 
distance  from  nozzle  to  the  choke  of  a  taper  stack  or  some  cor- 
responding point  in  a  straight  stack. 

A  comparison  of  a  few  boilers  of  recent  design  for  Mikado, 
Consolidation,  Pacific,  American  and  six-wheel  switch  engines 
shows  that  the  Master  Mechanics'  formulae  will  give  quite  dif- 


i"i(j.  1. 
ferent   results   from  one  based  on  nozzle  diameter  and  distance 
from  nozzle  to  stack. 

It  is  evident  that  the  smoke  box  may  be  varied  in  any  manner, 
so  long  as  its  variations  in  shape  do  not  restrict  the  flow  of 
gases  from  the  flues  to  and  around  the  jet  and  to  the  base  of 
the  stack.  This  conclusion  is  confirmed  by  the  results  of  the 
Master  Mechanics'  tests  of  1906. 

It  is  the  purpose  of  this  article,  therefore,  to  present  the  de- 
velopment of  new  formulae  for  stack  diameters,  using  the  data 
obtained  in  the  tests  of  1896,  1903  and  1906  as  a  basis. 

,v.  :^   :...;;:>  ;:v  TaPER    StaCKS. 

The  tests  of  1896.  in  addition  to  showing  the  form  of  the  jet, 

showed  that  the  best  distance  for  a  4l4"  nozzle  from  the  choke 

of  a  14"  taper  stack  was  about  47",  using  a  draft  pipe.    The  best 

results  for  the  1903  tests  are  shown  in  Table  I.  and  Fig.  I,  using 

the   same   references   for   nozzles   as    in   the   Master   Mechanics' 

Table  I. 

D 


izlc.       "D"  Best  Results. 

L. 

1 

14^4" 

65- 

2 

JSVt" 

60" 

3 

ISJ/S" 

45" 

4 

ti^i" 

40- 

6 

nvr 

35" 

6 

li-A" 

BO- 

7 

10" 

SS- 

I  L. 
7.42 
7.07 
«.7l 
6.3S 
6.9S 
6:50 
6.00 


*%  L. 

.47 
.46 
.47 
.46 
.47 
.48 
.47 
.      .47 


Committee's  report. 

By  trial,  it  was  found  that  the  diameter  of  the  best  stack  va- 
ried at  a  less  rate  than  the  distance  "L"  and  that  this  variation 
was  practically  proportional  to  the  square  root  of  this  distance; 

D 
that  is,  is  constant.   Assuming  that  the  dfaraeter  of  the 

best    stack    is    proportional    to    the   diameter   of   the    nozzle,    the 
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equation  using  the  average  value  cf 


is  D  =  .47  N  V  L. 


Where  N  =  diameter  of  nozzle  (4^"  in  these  tests). 

L  =  distance  from  nozzle  to  choke  of  stack  in  inches.       to  9  have,  therefore,  been   prepared,   showing  the   results  of  the 


The  results  of  the  1906  tests  were  not  plotted  in  the  diagrams 
included  in  the  report  of  the  Master  Mechanics'  Committee  to 
show  the  variations  in  diameter  of  the  best  stack  with  varia- 
tions  in   the   distance   from   nozzle   to   choke.     Diagrams   Figs.   2 


D  =  diameter  of  stack. 


tests  with  3Jb.  4tb  and  stb  back  pressure  as  far  as  shown  in  the 
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FIG.    lO. 
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report  for  plain  front  ends,  Series  No.  2  to  No.  9. 
From  these  diagrams  Table  II.  and  Fig.   10  have  been  taken. 

Tasu  IL 


Series.  "D"  Best  Results.                L.                                L. 

2  Greater    than    21"  60" 

3  23"  66"  8.12 

4  Greater   than   21*  66" 

6  19"  ftSyi"  7.32 
«  19*  41 J^"  6.44 

7  18*  29J4"  5.43 

8  17*  4154*  6.44 

9  16*  29  J4*  5.43 
Average      >j-.<i». 

The  equation  for  these  tests  is  then  D 
in  the  same  manner  as  for  the  1903  tests. 


5  11/161/L. 

.497 

.469 
.518 
.617 
.464 
.517 
49 


two  and  a  half  to  four  times  the  variation  in  nozzle  diameter, 
considerable  care  will  be  necessary  in  using  this  formula  on  new 
designs  to  determine  the  diameter  of  the  nozzle  reasonably 
close  in  advance  for  the  particular  conditions  under  which  the 
engine  is  to  operate.  On  old  engines,  the  problem  is  simple,  of 
course,  as  the  size  of  the  nozzle  can  be  measured  readily  and 
the  stack  diameter  can  be  taken  from  Fig.  12. 

It  should  be  noted  that  this  formula  is  based  on  front  ends 
without  draft  pipes  and,  therefore,  as  determined  by  the  Master 
Mechanics'  Committee  in  1906,  will  give  larger  stack  diameters 
than  for  front  ends  with  draft  pipes,  this  being  in  accordance 
with  their  report,  that  the  larger  stack  without  draft  pipes  gave 
the  most   satisfactory  results. 


=  .49  N  nTTv,  derived 
Referring  again  to  the 

tests  of  1896,  the  equation  derived  similarly  is  D  =  .48  V  L. 
The  larger  constant  in  the  formula 
for  the  1906  tests  is  probably  due  to 
the  form  of  the  nozzle.  The  1903 
nozzle  is  like  Style  "X,"  shown  in 
the  1896  report,  while  the  1906  nozzle 
is  like  Style  "Y" ;  Style  "X,"  as 
stated  in  the  1896  report,  gives  less 
spread  to  the  jet  and  would,  there- 
fore, require  a  slightly  smaller  stack 
than  Style  "Y." 

The  close  agreement  between  the 
equations  for  the  three  years  would 
seem  to  be  sufficient  proof  of  the  re- 
liability of  the  formula  for  general 
use. 

Fig.    12  shows  V   diagram  for  con- 
veniently    finding     the     diameter     ol 
choke  for  taper  stacks,  based  on  the 
equation   D  =  .49  X   V   L. 
Str-mght  St.\cks. 

It  is  reasonable  to  suppose  that  the 
formula  for  straight  stacks  would  be 
similar  to  that  for  taper  stacks.  In 
this  case  there  is  no  definite  place 
corresponding  to  the  choke  of  a 
taper  stack  which  ma}-  be  taken  as  a 
measuring   point. 

Table  III.  and  Fig.  11,  however, 
show  the  results  for  the  tests  of 
1903.  obtained  by  taking  "L"  to  the 

middle  of  the  straight  portion  of  the  straight  stacks  and  would 
seem  to  indicate  that  the  formula  D  =  .49  V  L  would  give  satis- 
factory results  for  straight  stacks  also.  D 


Requirements  of  Successful  Traveling  Engineers. — Success 
and   skill   as   enginemen   are  not  all  that  is  essential  in  a  road 
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45 
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1354" 

40 
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.493 
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11-34" 
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6.92 

.467 

foreman  or  traveling  engineer — good  judgment,  a  cool  head,  a 
temperate  tongue  and  a  "thick  skin"  are  perhaps  the  best  assets 
he  can  have.  Without  these  he  is  not  likely  to  possess  the  art 
of  "approaching"  in  a  satisfactory  manner,  the  rank  and  file  of 
enginemen  with  their  various  dispositions. — Mr.  D.  R.  Mac- 
Bain  before  the  Traveling  Engineers'  Association. 


Longest  Railway  Bridge. — There  is  now  in  process  of  con- 
struction at  Vancouver.  Washington,  a  bridge  to  carry  the  Seat- 
tle. Portland  Railway  Company's  line  across  the  Columbia  River. 
which  when  completed  will  have  the  distinction  of  being  the 
longest  bridge  of  its  class  in  the  world.  Its  total  length  will  be 
V/i  miles  and  its  width  will  be  about  35  ft.,  carrying  a  double 
track.  The  completed  bridge  will  comprise  47  spans.  A  draw 
span,  450  ft.  long,  is  provided  in  the  centre  of  the  river. 
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VALSCHAERT   VALVE   GEAR  FOR    PACIFIC    TYPE 

LOCOMOTIVE. 


The  application  of  the  Walschaert  type  of  valve  gear  to  a 
Pacific  type  locomotive  presents  difficulties  not  encountered  with 
other  wheel  arrangements.  This,  of  course,  is  due  to  the  prox- 
imity of  the  front  driving  wheel  to  the  cylinder,  necessitating 
the  placing  of  the  guide  yoke  very  far  forward  and  preventing 
its  use  as  a  support  for  the  link.  If,  on  the  other  hand,  the  link 
is  placed  back  of  the  driver,  being  hung  on  an  extension  of  the 
frame  cross  tie,  as  is  often  done  with  the  ten-wheel  type,  it  makes 
the  eccentric  rod  so  short  as  to  introduce  very  serious  errors  of 
angularity.  These  difficulties  have  been  solved  by  placing  a  sup- 
plementary frame  outside  of  the  front  driver  on  which  the  link 
can  be  supported  at  the  most  desirable  point.  This  construction 
adds  considerable  weight  and  a  number  of  extra  parts  to  the  lo- 
comotive, but  is  practically  the  only  solution  of  the  problem. 

One  of  the  simplest  and  best  arrangements  of  this  gear,  which 
has  come  to  our  notice,  is  found  on  an  order  of  ten  locomotives 
recently  delivered  by  the  American  Locomotive  Company  to  the 
Florida  East  Coast  Railroad.  These  engines  are  of  medium 
weight.  Pacific  type,  having  20  x  26  in.  cylinders;  68  in.  drivers 
and  weigh  196,000  lbs.  total.  The  boiler  is  of  the  extended 
wagon  top  type,  measuring  62^  in. 
diameter  at  the  front  end.  has  a  total 
heating  surface  of  2,571  sq.  ft.  and 
carries  a  steam  pressure  of  200  lbs. 
The  design  of  the  engine  is  in  gen- 
eral the  same  as  other  locomotives 
of  this  type  built  by  this  company, 
many  of  which  have  been  illus- 
trated in  these  columns,  and  out- 
side of  the  valve  gear  will  be  given 
no  special  mention.  The  double 
check  valve  on  the  top  of  the  front 
barrel  sheet  is  of  the  Phillips  de- 
sign, and  was  described  on  page  2^ 
of  the  January  issue  of  this  jour- 
nal. The  general  dimensions  and 
ratios  are  as  shown  in  the  table  at 
the  end  of  this  article. 

The  valve  gear,  as  is  always  de- 
sirable, is  practically  all  in  one  ver- 
tical plane,  there  being  but  2^A  in. 
difference  between  the  center  of  the 
pin  on  the  eccentric  crank  and  the 
valve  stem;  iK'  '"•  of  this  is  in  an  off-set  in  the  eccentric  rod  and 
I  in.  is  obtained  at  the  connection  of  the  radius  bar  to  tiie  com- 
bination lever.  The  valve  chamber  is  thrown  4  in.  out.side  the 
center  of  the  cylinders,  which  presents  no  objection  other  than 
the  increase  in  the  weight  of  the  cylinder  casting  and  slightly 
longer  steam  passage,  pro\  idcd  tlie  clearance  limits  are  not  ex- 
ceeded. 

The  illustrations  on  the  opposite  page  show  the  detailed  design 
of  the  more  important  parts  of  the  gear.  The  eccentric  crank  is 
of  cast  steel  and  fits  over  a  5->^  in.  diameter  extension  of  the 
main  crank  pin,  to  which  it  is  secured  by  a  iV^  in.  binding  bolt. 


The  crank  is  split  at  the  back  and  a  cUaraiKe  of  '4  in.  allf>wed. 
so  that  it  can  be  drawn  tightly  to  a  bearing  by  means  of  the 
bolt.  The  crank  is  maintained  in  its  setting  by  a  ^  x  i  in.  key 
and  by  the  binding  bolt  fitting  into  a  recess  in  the  main  pin,  as 
is  shown  in  the  drawing.  The  pin  on  the  end  of  the  crank  is 
3J4  '"■  diameter,  and  is  provided  with  a  case  hardened  bushing 
shrunk  into  place,  which  forms  a  bearing  for  the  eccentric  rod 
brass.  This  method  of  fastening  the  crank  to  the  main  pin  pcr« 
mits  it  to  be  removed  if  desirable  by  simply  driving  out  the 
single  binding  bolt. 

The  eccentric  rod  is  wrought  iron  and  is  fitted  at  the  back 
end  with  a  split  brass  bearing  arranged  with  a  wedge  and  ad- 
justing screw  for  taking  up  w'ear.  The  forward  end  is  in  the 
form  of  a  jaw  for  connection  to  the  bottom  of  the  link.  This 
connection  is  made  by  a  M^  in.  pin,  with  taper  fits  in  the  rod 
and  a  counter  sunk  head  on  the  inner  side.  The  pin  and  the 
bushing  in  the  link  e.xtension  into  which  it  fits  are  both  case 
hardened.  The  link  itself  is  made  of  hammered  iron  and  case 
hardened,  and  is  carried  between  two  cast  sttel  carriers,  which 
have  3^<J  in.  trunnions  fitted  with  case  hardened  bushings  shrunk 
on  and  pinned  to  place.  These  trunnions  rest  in  a  cast  steel  bear- 
ing of  special  design,  which  fits  between  and  is  supported  by  two 
1^2  X  6  in.  rolled  iron  plates  extending  between  the  guide  yoke 
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and  the  extension  of  a  special  frame  cross  tie  located  between 
the  first  and  second  pair  of  drivers.  These  plates  ,are  set  at 
12^4  in.  centers  and  form  a  very  rigid  support. for  4II  of  the  main 
members  of  the  gear.  '•■.-.• 

The  reverse  shaft  is  carried  in  bearings  fastened  between  and 
to  these  plates  at  their  connection  to  the  frame  cross  tie.  This 
bearing,  which  is  shown  in  detail,  is  fitted  with  a  cap  held  in 
place  by  two  bolts,  permitting  the  easy  removal  of  the  shaft.  The 
reverse  shaft  arms  are  of  cast  steel  in  two  parts,  so  constructed 
that  the  outer  section  of  the  arm  can  be  removed  without  dis- 
turbing the  shaft  or  inner  arm.     A  block,  having  a  sliding  fit  on 
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WALSCHAERT    VALVE   GEAR  FOR    PAQFIC    TYPE 

LOCOMOTIVE. 


Thf  appliciitiiiii  (.1  till  \\  ;il--chuorl  tyix^  <if :' valH*  ::k:^^ 
Pacific  type  locomotive  presents  »litirtc«ltiv*s  ilol  viH"«vtuiierc*cl  \vith. 
other  wheel  arrangeiiKiu>.  'Iliis.  of  course.  i--<hti'  in  ihvprox" 
imity  of  the  front  driving  wlicel  to  the  cyliiuler.iu-oessitatinjjr 
the  placing  of  the  guide  yi>ke  vtvry  tar  torward  and  preventing 
US  use  as.  a  support  for  th(  link,  jjt,  .on  the  ot.Uer  hand,  the  link 
iS  placed  back  of  the  driver,  beini;  hung  on  an  extension  of  the 
frame  cross  tic.  a>  is  often  <lone  with  tlie  ten-wheel  type,  it  nvikes 
the  eccentric  rod  so  short  a,";  to  nitrtxhicevcrA  serious  errors  of 
angularity.  These  difticultie<  have  beeii  soK;eiJ  by  placing  a  sup- 
plementary frame  t)Utside  of  tlie  fnint  <lri\'er  on  which  the  link 
can  be  supported  at  the  niu^t  desir.ible  point.  t  liis  eonstruction 
adds  considerable  weiglit  and  a  mnnlKT  of  extra  parts  to  tlie  lo- 
comotive, but  i>  pr;i<iicaTly  the  ^iily  soUttion  of  thc;problern. 

One  of  the  simplest  an«l  Wst  .'ittangements  of  this  gear.  \vJiich 
has  come  to  uur  notice,  i-;  fiunul  on  an  order  of  ton  loc<">tiH(tive^ 
ne<iuly  delivereil  by  the  American  Locouiutive  Oinipain  i<i  llu; 
llorida  East  Coast  R.'iiTroaH.  These  engines  iaf:c'qf  medium 
weight.  Paciiic  type,  having  2(i  x  _<»  lu.  cyHnrkis;  68  in.  driv€r3 
and  weigh  lyO.ooo  lbs  total.  The  b*>iler  i^^ <>.(.. lire- .cxtcndedv 
\v;iti<iii  lop  t\pi.  nie.ixtiring  r>j'4  in. 
•  liainetir  at  the  front  en«l.  has  a  total 
lua t i n g  > u r f a ce  o-f •>,"v7 1  M|,  f It .. :a«»«l 
c.irries  ,t  ^teani  pressirre  of  _»(k»  [lo. 
The  de.sigti  of  t!u  engine  i>.  in  gen- 
i  rai  the  sann'  a-  otlier  locomotives 
of  this  type  built  by  this  comiiaoy, 
many,  of  which  ha\C  iK'en  illus- 
Iratctl  ill  tlusi  C'lumiw  and  oirt- 
;?i<le  <>f  the  valve  gear  will  be  given 
nn  special  .'iwenlitfli.  ilii  doiible. 
cluck  valveoir  the  top  trf  the  frciut 
barrel  sheet  is  of  the  Phillip^  dt 
-ign.  and  was  <Je>.crilHd  oji  p;ige  _'7 
"f  the  Januarv'  issue  (tf  this  j<'>ur- 
11,1 1  The  g)L-neral  ilimeusionif  atuV 
,r;it]o>  ai-e  as  shown  in  the  tabli  ;i; 
<lic  en<l  of  thi^  itHK"U'."     f 

111'-  valve  «vaV,  ;i>r.iy  aJ\yav.y- «1e> 
■^^irnbie.  is  praotivally  alT-  iiYojitC:  vi^'f'  ' 
neat  planei,  jhef't  being  Imt  j'.;  hi: 
dilYoriiice  iKt.tvetu  the  renter  <rf  tlu- 
pin  on  the  ecceivtric  crartk  anii  ilix- 
valve  stci)V;  I ' .-'. fit  '**-(  this  I's '. in  a-j  ♦>^-'>et; ill  lltt  if.i%'x«Hr.ie ;riHl.vaiul 
T  ip:  is  obtained  Tal  tlie  cftiinect.t''U..of  ■t'hi-'  r;ul«>s  1.kii'  f«;tHv  voniw 
Imiatioii  lever.  The  yaly*'^  chhinlw=r  i^  tliVowtV  4  ij<-  ''Aitvidv.-Vht: 
Cetvter  ctf  tin;  .cvlimkTS,  wluvli  |j[re»t:jits  no  x>il^|eii.tif'>i;  <'Uh  r;t.b;.in 
ilii<j'  jiwteJiS'c^:  jti  the  .:\\^^gl»;t::oi;  ;tlk!:-cyHilii|t;f  ;c;;,siiHg  ajjU.  'ilij^ily ; 
I' ViiRcfr  stoani  j».asiiag(y.' vf' Hi^H^i^tL  the'  cle»irui.rcv.  [iuuf.s  ivre ; >i<>t  .ex-' 
i'lV'ded.        : ,  ■,  ■'  ;  ■  '■':  '-r--  j-.'''--  ■'■_ .  ■,-...•:■.■  :^:^■'■^:•'^^'.  -i^-:' ■  Vf^, •.'•■".;  ;.:•/•-'! 

The  ilUi st*a tioft s '  on .  )1>e'  omw? ti e ' pa^'  sfioJkv-  tlie :; deta i ledJ  tfc^igtt 
<^'f  the  more  im jm >Tt aiii  parts- of  ,* l.u-  gear.  : The  ecceiilric-vtrank  i^- ' 
of  cast  steel  atidTit^:/ft\H*i|  a^^s-  u*;^;^ 
main  crank  pin.;.lo  ivhrch  h  is  secure.d.bv'  S  i.'^^  tin.  biti(|iug  .boU.- 


I  hv  erarjk  is  >plit  at  rh.e  1>;;oi>v  ;jiMd  a  c|earaiH:tn;j..*  j  iii.  ajl<<\vc«l, 
^o  that  It  ,can  be  dra>viV  liglit ly  to  a '.  biar.iiig  •♦>y  inv:irr<-  of  the 
jnMts    The  CKUrki  i'^  inauuanieil  in  its  s  x  t.ifi.  jccy 

'y. aii<l  by  tbe  biudi i ig  .Hi  »h  lit tjiig  iiitw'vJi ; 'r*^c<*s>>  in^-'tlu*  imriTi  piti*  as 
is  sIts t\v IT  in  tlu'Vil^  Mhii.-"  jnii  oU "vltt-  end  of  I'lve;  cr.Hik  i- 

ji'i  in.  diauielVr,  and  is  "provi<k^l  vitb  a  "ease   har*Ku»*d  W^^^ 
shrtnik   into  plaCe.   wirich  forins  ;».  bearing  l<«r  .the  eeH'eu trie  rod 
bra<>.     This  iiu-ihod  of  fasteiiing  the  craitk  no-Jtiw^j^ 

:  Hiit-s  it  -  to.  lie   reiiliiiyve^f   if .  ilesiraJiU*  -ity.,  smij^y'  <1riving;  ir^  ;-thifr; 
singk-  binding  bolf       -•;^  -  ^^j^  .  ;  .  •-"■*;.':'         --^  ,':•..:::  V 

I  he  eceiiuric   ntd-  i^  :w^^r«ugHt   iVVitr  Wo«1  "IS  tW^  ,l»ack 

e«id   with  a    split  l)rafs  Waring  arranged  uith  a  \ve<|Be  aiwj  ad- 

.  jitsting  ?.cretK-  iuir  takliig  up  ;«'ear..     The  f'Twanl  end  is  in  the' 
ftirni  of  a-  jaw  f<«:  connectiori  ■  ti^ytUt  Imttojii  of  thf  .litik;     This 
connection  is  nia<K    b\    a   i-»4  in.  pin.  with  taper  lit^  in  the  rod 
and   a   coniHer   ••link   hea«l^nv  the   inner  .si4e,      lilt:,  pin   and   the 
bushing'  in  tire   liiik  extensidu  iifHp-  whic^i'  it  te^^  iire>  bdlb;,  "caSs > 
hardeiie«i.     T  he  link  itself  is  ittadt ■  of /.haiiiraered  Iron  a 
hardened,  and  is  carried  bi  I  ween  .t\vi>  cast   si*  ol  carrier^,  which 
have  y  4   in,  ininnions  litte<l  yvitli  case  hardened  bushings  shrunk 
on  ittitl  piitned  t»»Apkice.,:"1^hc'sett«MnTiouft  r^^^ 
ing  of  >peciid  ilesign.  whidi  |ttS:Jbt'ti^,ee.iy  and.is;^ 

'  I jv  X  .<•»  ill.; . rolijetl/  iron  J ila ivs  vKftiidin^  feet w-fecti  ,tlu- :  guid*-  ypJtt? 


v.vi.Sj.;»Ji\viik  K/  \;,\t.^  Kr  «.ai>.\k .  iwv  ,;»'a»,ik.h 


•K.VAHJM 


. a tiVf  :f he  t'X t eflsion'  « if  >-  siKcjaf  vfraiii" 


Jh^Uvc- 


tJie/ftr^  laiid^smHidviKu^^  U^att-^  ar<'   set;  at: 

'i •*'  4  It),  centers  aiwl  forwi  iyy\^ift\\tifiid  «-npiV^r«  f^Vr  titi  .of  i|i<f  hjawl^ 
!iiu:inbe!r>;  of  thc.gear..  -'^ ;-; .'  :-;''^/;  V,;     -i  ::J^  ■:'"-/:>  v.    ^•. ■':::""  ■-■  -^lO    ' 
.  rive  ri-i-ersc  shaft  i<..carried  •ui.".U?aTiftjjs"faVt«*>!i'd  bt^^  -ihr.' 

.; t«;>  th<*siV.pkitcvs  ^at.Tl^^^^^^ 

7J^ariiigv  \vhic1i   is   sijowii  in.^^efiiil;  is"  rttljrd  whTi  ;V  cap  held  Hi 

■'. ^ilact^  by.  two  bolts,  pi-rmn ting  itve  jia>y ; r  1  ftiovi^l . ■  ''  ' ''      haft:  The 

..reyt,rs<'  sliftft  >iT.iiis  are  of  .casr-stc*"!  i|i  ivvo' jjiiri  -  iistnj<?ted 

Vthat  .thv  »nitcr-,  SettioTi:  of- th(t\iji^!riB:;-:<ian  Ik-  re,nvf»^y9d  with 

tufhingthc  slK'^ft  «<jirM<i?.r  arjn      A;  ^>JocJ«;'  hAyiiig^fl -sJiding  fiit-oo- 
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the  square  end  of  the  radius  bar,  is  fitted  with  trunnions  which 
seat  in  the  bearings  of  the  reverse  lever  arm. 

The  radius  bar  itself  is  made  in  two  parts,  which  are  secured 
together  just  ahead  of  the  link  by  three  i  in.  bolts.  This  connec- 
tion is  specially  designed,  and  details  are  shown  in  the  illustra- 
tion. The  after  section  includes  the  sliding  connection  to  the 
reverse  shaft  and  the  pin  connecting  to  the  link  block.  The  de- 
tails of  this  pin  are  also  shown  in  the  illustration. 

The  valve  stem  connects  to  the  cast  steel  cross  head,  sliding 
upon  a  single  bar  guide,  2%  x  3  in.  in  section,  supported  between 
the  valve  chamber  head  and  guide  yoke.  The  combination  lever 
spans  this  cross  head  and  its  guide  and  is  connected  to  it  by  a 
i^  in.  pin.  which  is  case  hardened  and  runs  in  a  case  hardened 
bearing  in  the  cross  head.  The  union  link  is  forked  at  both  ends 
and  is  shown  in  detail  in  the  illustration. 

The  provision  for  lubrication  throughout  the  whole  gear  is  ex- 
ceptionally complete,  as  is  also  the  provision  for  minimizing  the 
wear  at  all  bearing  points.  1  his  has  been  done  by  the  practically 
universal  use  of  case  hardened  pins  which  fit  in  case  hardened 
seats  and  run  in  case  hardened  bushings. 

The  general  dimensions  and  other  data  of  these  locomotives 
are  shown  in  the  following  table : 

GENERAL    DATA. 

Gauge .., , 4   ft.   8  '/i    in. 

Service ,  ,  «-,'i  i Passenger 

Fuel »-,  .  1  .'i  ,..••...•. Bitum.     Co.^1 

Tractive  effort  :'...;;'.  ^ , 26.000  lbs. 

Weiffht   in    working  order. 196,000    lbs. 

Weight  on  drivers   1 22,300  lbs. 

Wtight  of  engine  and  tender  in  working  order .^IH.fiOO   lbs. 

Wheel  base,  driving   12   ft.  4   in. 

Wheel   base,   total    32    ft.    7   in. 

Wheel  base,  engine  and  tender 60   ft.   2   in. 

RATIOS. 

Weight    on    'Irivers   ~    tractive   effort ^»,.  .;.•.■,■•;•«■.»  ♦>..»••.»...  ■*.70 

Total    weight    -=r-    tractive   efTort    ". ". .  .' 7.50 

Tractive  effort   X    diam.    drivers   -H   heating   surface 68.5.00 

Total   heating  surface  -f-   grate   area 55.20 

Firebox    heating  surface   -^   total    heating  surface,   per  cent 6.25 

Weight  on   drivers  -H  total   heating  surface 47.80 

Total   weight  -^   total   heating  surface 76.10 

Voiume   both    cylinders,    cu.    ft 9.50 

Total   heating  surface  -^  vol.  cylinders 270.00 

Grate  area  -f-   vol.  cylinders 4.90 

CYLINDERS. 

Kind     Simple 

Diameter  and   stroke 20   x   20   in. 

VALVES. 

Kind    Piston 

Gr?atest   travel    6   in. 

Outside    'ap 1  Ji    in. 

Inside  clearance   . . .  i.  . ,  .■ 1/16  in. 

Lead,   constant    .  . .... . . .', 3/10   in. 

WHEELS. 

Driving,   diameter  over  tires 68  in. 

Driving,  thickness  of  tiies   3  in. 

Driving  journals,  main,  diameter  and  length    9  x  18  in. 

Driving  journals,  others,  diameter  and  length 8}4   x  12  in. 

Engine  truck  wheels,  diamettr   33  in. 

Engine  truck,   joiirmls    5^   x   10  in. 

Trailing  truck   vheels,   diameter    42  in. 

Trailing  truck,  j'>iirnals   8   x   14  in. 

BOILES. 

.«;tyle    E.    W.  T. 

Working  pressure    200   lbs. 

fhttsi;lc  dinnieter  of  first  ring 62  '/i  in. 

Firebox,    length   .nnd   width    96   x    70  in. 

Firebox  plati's,  thickness    f(»   &   '/J  in. 

"Firebox,  v.at'^r  sp.ice .■.'.»■.,.«.«■••••■■.......  ..F-5.  S  &  B-4^  in. 

Tubes,  numlxr  and  outside  diameter... ..;;•;. 'i t^^..,, .v. i>v.  •  • 2i>0 — 2  in. 

Tubes,  length    ..,,.  ..V.' v.. •  ^••. .■.»«..  • 18  ft.  6  in. 

Heating  surf.-ice,   tubes    V-..**  <•..•■••.•:••.>.  •i'. 2.410.7  sq.  ft. 

Heating  snrfaee.   fireliox    .;..-.., 'C,i  ■.;■,,.;.;.;».....,......  .160.4  sq.  ft. 

He.ntine  surface,  tiital    ;........y>.^ii..J'.'.i  ;<•»...  .2,571.1   sq.  ft. 

Grite   area /..i ;.',... ........46.8   sq.  ft. 

Smokr  stack,    diameter    .;,  i »^V. 16  in. 

Smokl•st.^ck,  height : afaov«  rail 14  ft.  3?.^  in. 

..'•:   ■.'■'  •.'•.•-■     •'.•  TENDER. 

Tank •  •  >  *»  .■,;*■.'»■;  «■;......... •  •  ■  • Water   Ilottom 

Frame ^.r..  .i.  ^x, ..'.  <>>'/..' ..  s.>»i  .^i ..  »'. .  • .  v.  •'....  13  in.  channels 

Wheek,  diameter  .'. . ...  .l-...".. '.''.'. '. . .".  .„..', .'.  i. « .  c  .  • . ..,.". 33  in. 

.Journals,  dinmete*-  and  length    .>»;...;:... !>'/,   x   10  in. 

\\ater  capacity    ''-■•:.•  •  -• 6.000  gals. 

Coal    rapacity    ..........;►..'.";.■<•. 10    tons 


HANDLING  LOCOMOTIVE  SUPPLIES.* 


By  E.  Fish  Ensie. 


Gre.mest  Li'MBF.R  CiT. — The  Forestry  Service  of  the  U.  S. 
Department  of  .Agriculture  report.'^  that  more  lumber  was  cut  in 
the  U.  S.  last  year  than  in  any  other  year  in  its  history.  .A  total 
pf  .^7oJiO-7.?^'  board  feet,  which  has  a  mill  value  of  $621,131,388, 
was  produced.  In  addition  there  were  nearly  12,000.000,000  shin- 
gles, valued  at  $24,000,000.  and  nearly  4.000,000.000  laths,  valued 
at  $11,500,000  .\n  investigation  of  circular  Xo.  122.  giving  the 
different  kinds  (jf  lumber  produced,  shows  very  clearly  the  pass- 
ing of  white  pine  and  oak.  Since  1899  the  cut  of  the  former  has 
fallen  off  more  than  40  per  cent.,  and  white  oak  has  fallen  oflF 
more  than  36  per  cent.  Yellow  pine  leads  all  other  woods  in  the 
amount  cut,  with  Douglass  fir  as  a  second.  Since  1899  the  aver- 
age increase  in  the  price  of  lumber  has  been  about  49  per  cent. 


Part  II. 
Accounting. 


Between  reduced  rates  from  adverse  legislation,  and  the  in- 
creased prices  demanded  for  labor  and  material,  railway  man- 
agements are  facing  a  condition  which  calls  for  a  greater  econ- 
omy of  operation  per  dollar  earned,  if  the  rapidly  narrowing 
margin  of  profit  is  to  be  stayed  and  brought  back  even  to  the 
figures  attained  in  the  immediate  past.  If  the  return  on  the  cap- 
ital in  raiJrcad  property  is  to  approach  a  figure  equivalent  to  the 
returns  an  i.iveitment  in  other  commercial  securities,  a  still 
greater  effort  must  be  made  to  use  the  facilities,  equipment,  and 
means  for  the  carrying  on  of  business,  to  the  utmost  limit  of 
efficiency. 

By  reference  to  Moody's  Manual  for  1907,  it  will  be  found  that 
of  674  "Independent"  operating  steam  rauroads  in  the  United 
States,  and  of  57  large  "Systems"  (comprising  688  subsidiary  com- 
panies), the  former  comprise  not  quite  11  per  cent.,  and  the  latter 
nearly  90  per  cent,  of  the  railway  mileage,  thus  showmg  to  how 
great  an  extent  consolidation  and  centralization  of  railway  man- 
agement has  taken  place  in  this  country.  We  cannot  hope,  nor 
is  it  desirable,  to  return  to  the  old  conditions  when  the  roads 
were  so  small  that  officer  and  man  dealt  personally  with  each 
other;  for  these  personal  relations  of  the  past,  now  gone  for 
ever,  we  must  substitute  an  artificial  means  of  keeping  those  in 
the  saddle  of  responsibility  in  touch  with  the  details  ot  actual 
conditions,  so  that,  having  an  intelligent  view  of  the  practices 
of  the  present,  these  responsible  officers  can  lay  down  broader 
formulae  for  the  future. 

Let  us  admit  that  the  conditions  of  railroading  have  made  op- 
erative costs  so  high  that  now  the  margin  of  net  earnings  i3 
scarcely  guaranteeing  a  proper  return  on  capital  investment 
(forcing  one  good  sized  road  into  receiver's  hands)  ;  let  us,  how- 
ever, remedy  this  condition,  not  by  cutting  off  improvements 
under  way,  and  necessary  for  economical  operation  of  the  fi:fure, 
but  by  looking  to  the  efficiency  and  economy  of  organization  and 
operation,  with  the  view  to  reducing  operative  expense  per  unit 
of  operation  by  the  application  of  modern  methods,  and  hy  the 
judicious  stimulation  of  co-operative  interest  on  the  part  of  em- 
ployees. 

Let  us  look  at  our  problem  in  this  way :  although  we  should 
no  doubt  continue  to  add  to  facilities  and  equipment,  in  order  to 
prepare  ourselves  for  the  traffic  of  the  future,  when  now  we 
find  capital  for  these  additions  hard  to  raise,  hard  to  vring  from 
dividends,  we  must  use  the  equiptnent  and  facilities  more  effi- 
ciently and  fully  (a  form  of  capitalizing  earning  capacity),  and 
this  applies  whether  we  consider  track  in  reference  to  its  traffic 
carrying  condition,  or  the  investment  in  the  supplies  carried  on 
locomotives. 

The  instrument,  that  combines  the  function  of  a  telescope  of 
inspection  with  a  rifle  of  attack,  for  the  modern  officer  of  super- 
vision, is  a  systematic  method  of  accounting,  designed  to  reflect 
actual  detail  operations.  The  basis  for  such  an  accounting  sys- 
tem must  be  the  prescribed  Interstate  Commerce  Commission 
classification.  If  we  are  to  have  any  intelligent  supervision  of 
locotnotive  supplies  at  all,  we  must  have  account  of  them  prop- 
erly and  adequately  rendered,  and  we  must  take  as  tlie  basis  of 
these  accounts  that  portion  of  the  Interstate  Commerce  Com- 
niission  classification  which  relates  to  the  articles  comprising 
these  supplies,  and  the  costs  of  handling  them. 

These  portions  of  the  official  classification  are  quoted  verbatim 
in  the  following  and  those  portions  of  special  note  in  connec- 
tion  with   this   subject  are   italicized. 

(The  following,  under  the  head  of  "Equipment,"  is  taken  from  pages  23 
and  24  of  the  "Cla'-sification  of  Expenditures  for  Road  and  Equipment,  as 
Prescribed  by  the  Interstrife  Commerce  Commission,  in  Accordance  with 
Section  £<»  of  The  .\ct  to  Regulate  Commerce  First   Revised   Edition"): 

37.  STE.X.M  L(>C:OM<) TINK.S.-  To  this  account  should  be  charged  the 
cost  of  steam  locomotives  and  tenders,  including  all  appurtenances,  furni- 
ture,   and   fixtures   necessary    to   equip    them   for  service,    purchased   or   built 
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at    the    company's    shops,    including   cost   of    transportation    and    setting    up 
after  receipt   from  builders. 

38.  ELECTRIC  LOCOMOTIVES.— To  this  account  should  be  charged 
the  cost  of  electric  locomotives,  including  all  appurtenances,  furniture,  and 
fixtures  necessary  to  equip  them  for  service,  purchased  or  built  at  the  com- 
pany's shops,  including  cost  of  transportation  and  setting  up  after  receipt 
from  builders. 

(The  following  extracts  are  taken  from  the  "Classification  of  Operating 
Expenses  as  I'rescribed  by  the  Interstate  Commerce  Commission,  in  Ac- 
cordance with  Section  20  of  The  Act  to  Regulate  Commerce,  "Third  Revised 
Issue"): 

IFrotn  Page   18.] 
Account.  Page. 

IL     MAINTENANCE   OF   EQUIPMENT— 

[291     Steam  Locomotives- -Repairs  ,,,.^.,..»>. . .     42 

IFrom  Page  19.] 

IV.     TRANSPORTATION   EXPENSES— 

[78]     Engineliouse  Expenses — Yard    68 

[b'i]     Other  Supplies  for  Yard  Locomotives.. 69 

[8  7]      Enginehouse   Expenses — Road    71 

[91]     Other    Supplies    for    Road    Locomotives 7;> 

CNumbers  in  brackets  refer  to  consecutive  arrangement  of  Primary  Ac- 
counts as  listed  on  pages  17  to  20,  inclusive,  of  the  "Classification  of  Op- 
erating Expenses  as  Prescribed  by  the  Interstate  Commerce  ("onimisi-ion  in 
Accordance  with  Section  20  of  The  Act  to  Regulate  Commerce — "Third 
Revised  Issue — 1907.") 

{From  Pages  42  and  43.] 

STEAM     LOCOMOTIVES — REPAIRS. 

This  account  includes  cost  of  material  used  (less  salvage)  and  labor 
expended  in  repairmg  steam  locomotives  and  tenders,  and  fixtures  thereof 
(except  at  otiterwisc  provided  for);  such  as  air  stgnal  equipment,  including 
hose,  arm  rests,  a'dumtigs,  brake  fixtures,  cab  and  steam-gage  lamps,  cab 
cushions,  clocks,  cojI  boards,  fire  extinguishers  permanently  attached  to 
locomotiz  es,  gongs,  head  lamps,  pneumatic  sanding  equipment,  seat  boxes, 
speed  recorders,  steam  and  other  power  brakes,  steam-heat  appliances,  in- 
cluding hose  and  all  other  appliances  of  like  nature,  storm  doors,  tool 
boxes;  also  cost  of  supervision;  pay  of  locomotive  inspectors  engaged  in 
inspecting  all  parts  of  locomotives  and  tenders  (except  pay  of  smokestack 
and  ash-pau  inspectors,  which  should  be  charged  to  account  "Enginehouse 
Expenses — Yard"  or  "Enginehouse  Expenses — Road"),  pay  of  employees 
engaged  in  spong^ing  tender,  driving  and  truck  boxes  of  locomotives  under- 
going repairs  in  shops  (but  pay  of  employees  similarly  engaged  on  loco- 
motives not  undergoing  repairs  in  shops  should  be  charged  to  account  "En- 
ginehouse E;<penses — Yard"  or  "Enginehouse  Expenses — Road"),  and  cost 
of  cutting  up  condemned  locomotives  and  tenders;  small  hand  tools  used 
exclusively  in  locomotive  repairs;  special  service,  such  as  bringing  loco- 
motives to  shops  or  watching  them  while  on  the  way  to  shops  for  repairs, 
ant'i  trying  locomotives  after  having  been  repaired;  traveling  expenses  of 
employees  whose  pa>  is  chargeable  to  this  account;  and  payments  of  royal- 
ties, or  for  patent  rights  on  brakes,  brake  fixtures,  and  other  appliances 
used  on  locomotives;  a'so  proportion  of  shop  expenses  as  provided  in  Note 
following   account    "Other   Expenses." 

The  value  of  old  maierial  released  during  repairs  and  insurance  recov- 
ered  should    be   credited    to    this   account. 

.\ote  A. — The  word  "repairs"  as  here  used  includes  all  repairs  on  or 
renewals  of  parts  of  locomotives  and  tenders  commonly  known  as  steam- 
locomotiie  fixtures  or  attachments,  and  classified  as  running  or  roundhouse 
repairs;  also  repairs  to  or  renewals  of  the  more  important  or  vital  parts  of 
locomotives  and  tenders,  the  necessity  for  which  is  caused  by  breakage, 
failure,  or  accident  while  in  service;  also  the  repairs  to  a  steam  locomotive 
or  tender  damaged  through  accident  or  otherwise,  necessary  to  restore  it 
to  service:  and  also  renewal  of  important  or  vital  parts  made  necessary 
by  reason  of  age  or  wear  and   tear   from  use. 

Note  B. — The  cost  of  repairing  steam  locomotives  and  tenders  of  foreign 
lines  wayhillcd  as  freight,  damaged  in  transit,  should  be  charged  to  account 
"Loss  and  I>r, mage— Freight,"  snd  the  cost  of  repairing  steam  locomotives 
of  foreign  lines  having  trackage  rights  over  a  carrier's  line  damaged  in 
collision  or  wreck  for  which  a  carrier  is  liable  should  be  charged  to  account 
"Damage  to  Property." 

[From  Page  68.]  , 

ENGINEHOUSE  EXPEXSES YARD. 

This  account  includes  pay  of,  and  cost  of  supplies  furnished  to  callers, 
watchmen,  and  other  employees  engaged  in  wiping,  cleaning,  firing  up. 
dumping,  boiler  u-axhing,  cleaning  fire  boxes,  watching,  and  dispatching 
locomotives;  and  of  other  enginehouse  employees,  such  as  tool  checkers, 
engineliouse  cleaners,  cinder  pit  cleaners,  clinker  dumpers,  truck  packers, 
turntable  operators,  saud  dryers,  inspectors  of  smokestacks  and  ash  pans. 
when  engaged  in  caring  for  locomotives  in  yard  or  terminal  service;  also 
a  proportion   of  wages   paid   enginehouse   foremen   and   their  clerks. 

Some  of  the  more  important  items  chargeable  to  this  account  are: 
Boiicd  oil,  lampblack,  rags,  waste,  lye,  cleaning  and  polishing  compounds, 
tools  for  truck  packers  and  hostlers,  signal  lights  on  turntabcs  and  transfer 
tables  at  rn^inehouses,  expenses  of  operation  of  such  tables  by  power;  heat- 
inn  and  lighting  engineliouses  and  offices  in  them;  oil  for  lubricating  turn- 
tables; shovels,  wheelbarrows,  and  other  tools  for  cleaning  around  engine- 
houses  and  handling  cinders;  rent  of  cinder  cars  used  at  cinder  pits;  hose 
and  water  for  cinder  pits  md  for  washing  out  boilers,  cupboards  in  engine- 
houses,  mechanical  blowers  and  fire  lighters  for  starting  locomotive  fires. 

Note. — When  enginehouse  e>:penses  are  incurred  jointly  for  yard  and  roadV 
locomotives  they   should  be   apportioned   on   basis   of  number  of   locomotives 
of  each  class  handled. 

[From  Page  69.] 

OTHER    SUPPLIES     FOR    YARD    LOCOMOTIVES. 

This  account  includes  the  cost  of  headlight  and  signal  oil  and  wicks  used 
«n  headlights,  stgnal  lights,  and  enginemen's  torches;  supplies  for  electric- 
light  dynamos  and  carbide  for  acetylene  gas  for  lights  on  locomotiz-es  in 
yard  service;  also  the  cost  of  furniture,  tools,  and  other  movable  articles 
and  supplies  required  fully  to  equip  yard  locomotives  for  service. 

[From  Page  70.] 

The   following  arc   some  of  the   items  chargeable  to   this  account,   when 

furnished  for  use  of  yard  cnginenien: 

Ash   hoes.  Hose     (not     air    brake.  Saws, 

Ash-pan  rods,  air  signal,   or  steam).  Scoops, 

■^'^es.  Hose  reels.  Shovels. 

Bars,  buggy,  Jacks,  Slash    bars. 

Pell   cords,  Jackscrews,  Sledges, 

Poxes    (portable),  Lamps   (signal   only).  Soap, 

Brooms,  Lanterns  and  parts.  Switch  chains. 


Brushes, 

Buckets, 

Chimneys,   headlights. 

Chisels, 

Clinker  hooks. 

Crowbars, 

Files, 

Flags. 

Grate   shakers. 

Hammers. 

Handsaws. 

Hatchets, 

.\otc.-~For   cost    of 
motives." 


Locks  for  Portable 
boxes, 

Matches, 

Metallic  packing. 
Oilers, 
Oil  cans. 
Packing   hooks. 
Packing    spoons, 
Picks, 
Pinch  bars. 
Plugging  bars. 
Pokers, 


Switch  ropes, 

Switch  poles. 

Thaw-out    liose, 

Tool    boxes    I  portable). 

Torches, 

Torpedoes, 

Water  buckets, 

Water  coolers. 

Wrecking   frogs. 

Wrenches. 


sand,    see   account   "Other    Supplies   for    Road    Loco- 


[From  Pages  71  and  72.] 

ENGINEHOUSE    EXPENSES — KOAD. 

This  account  includes  pay  of  and  supplies  furnished  to  callers,  watch- 
men, and  other  cmfloyces  engaged  in  wiping,  cleaning,  firing  up,  dumping, 
boiler  Tvashing,  cleaning  fire  boxes,  watching,  and  dispatching  locomotives; 
and  of  other  enginehouse  employees,  such  as  tool  checkers,  enginehouse 
cleaners,  cinder  pit  cleaners,  clinker  dumpers,  truck  packers,  turntable  op- 
erators, sand  dryers,  inspectors  of  smokestacks  and  ash  pans,  when  en- 
gaged in  caring  for  locomotives  in  road  service;  also  a  proportion  of 
wages  paid  enginehouse  foremen  and  their  clerks. 

Some  of  the  more  important  items  chargeable  to  this  account  arc: 
Boiled  oil,  lampblack,  rags,  waste,  lye,  cleaning  and  polishing  compounds, 
tools  for  truck  packers  and  hostlers,  stgnal  lights  on  turntables  and  transfer 
tables  at  enginehonses.  expense  of  operation  of  such  tables  by  power,  heat- 
ing, and  lighting  enginehouses  and  offices  in  them,  oil  for  lubricating  turn- 
tables, shovels,  wheelbarrows,  and  other  tools  for  cleaning  around  engine- 
houses  and  handling  cinders;  rent  of  cinder  cars  used  at  cinder  pits;  hose 
and  water  for  cinder  pits  and  for  washing  out  boilers:  cupboards  in  engine- 
houses,  mechanical  blowers  and  fire  lighters  for  starting  locomotive  fires. 

Note  A. — When  enginehouse  expenses  are  incurred  jointly  for  yard  and 
road  locomotives,  they  should  be  apportioned  on  basis  of  number  of  locomo- 
tives  handled. 

.\ote  B. — Cost  of  enginehouse  expenses  on  locomotives  engaged  in  work- 
train   service    shoiild   'oe   charged   as   a   part   of   work   on    which   engaged. 

^  [From  Page  73.] 

OTHER    SUPPLIES    FOR    ROAD    LOCOMOTIVES. 

This  account  includes  the  cost  of  headlight  and  signal  oil  and  wicks 
used  in  headlights,  signal  lights,  and  enginemen's  torches;  supplies  for 
electric  light  dynamos  and  carbide  for  acetylene  gas  for  lights  on  locomo- 
tives tn  road  service;  also  the  cost  of  furniture,  tools  and  other  movable 
articles  and  supplies  required  fully  to  equip  road  locomotives  for  service; 
fuel  far  sand  dryers  and  cost  of  sand  and  of  loading  it  at  sand  pits; 
wheelbarrows,  shovels,  and  sand  screens  used  in  handling  sand  for  road  lo- 
comotives. 

The  following  are  some  of  the  more  important  items  chargeable  to  this 
account : 


Ash   hoes. 

Ash-pan    rods. 

Axes, 

Bars,    buggy. 

Bell  cords. 

Boxes  (portable). 

Brooms,   ■':■_■'■  \ 

Brushes,  ■'' 

Buckets, 

Chimneys  (headlight). 

Chisels, 

Clinker   hooks. 

Crowbars, 

Files, 

Flags, 

Grate  shakers. 

Hammers, 

Handsaws, 

Hatchets, 


Hose  (not  air  brake,  air 
signal,   or  steam). 

Hose  reels, 

Jacks, 

Jackscrews, 

Lamps    (signal   only). 

Lanterns  and  parts. 
Locks   for  Portable 
boxes. 

Matches, 

Metallic  packing, 

Oilers, 

Oil  cans. 

Packing  hooks. 

Packing  spoons. 

Picks. 

Pinch  bars. 

Plugging  bars. 

Pokers, 


Sand, 

Saves, 

Scoops, 

.Shovels, 

Slash  bars. 

Sledges, 

Soap, 

Switch   chains. 

Switch  ropes. 

Switch  poles. 

Thaw-out  hose. 

Tool    boxes   (portable). 

Torches, 

Torpedoes, 

Water  buckets. 

Water  coolers. 

Wrecking  frogs. 

Wrenches. 


Note  A. — Cost  of  othei^  supplies  for  locomotives  engaged  in  work-train 
service  should  be  charged  as  a  part  of  the  work  on  which  engaged. 

Note  U. — The  cost  of  sand  as  between  yard  and  road  U>comotivcs  being 
undetermined,  the  entire  cost  of  sand  issued,  to  all  locomotives  should 
be  charged  to   this   account. 

The  Interstate  Commerce  Commission  prescribed  accounts  are 
the  basis  of  our  records — legally  must  be  the  basis.  Ihose  por- 
tions of  them  relating  at  all  to  locomotive  supplies  and  equip- 
ments, and  the  handling  of  these  supplies,  etc.,  have  been  quoted 
in  cxtenso.  verbatim.  For  the  purpose  of  seeing  more  clearly 
the  items  included  in  this  mass  of  text  let  us  rearrange  them 
in  list  form,  and  omit  all  text  not  strictly  relevant  to  the  sup- 
plies or  their  handling  expense.  There  follows  sinrh  an  arrange- 
ment. 

'  ■■  .  NEW    LOCOMOTIVES— STEAM     ^ND    ELECTRIC. 

.  ;Appurtenaiices,  Furniture  and  Fi.xturcs. 

LOCOMOTIVE      RKP^IRS-     .STEAM      AND     ELECTRIC. 

-    Materi^^  salvage);    lalnir;    fixtures;    air    signal    equiiniK-nt    including 

hose;  arm  rests;  awniiiucs;  cab  and  steam-gnge  lamps:  cab  cuslii<iii>;  clocks; 
coal  boards;  fire  extinguishers  permanently  attached;  gongs;  head  lamps; 
seat  boxes;  speed  recorders;  steam  heat  appliances  including  hose  and 
appliances  of  like  nature;  storm  doors;  tool  boxes;  also  supervision;  loco- 
motive inspectors;  repairs  on  or  removals  of  parts  of  locomotives  and 
tenders,  known  as  fixtures  or  attachments,  caused  by  breakage,  failure  or 
accident. 

EN'GIKEHOUSE     EXPEXSES YARD    AND    ROAD. 

Pay  of  and  supplies  furnished  to  employees;  dumping;  Ixiilcr  washing; 
tool  checkers  and  sand  dryers;  boiled  oil;  lampblack;  rags;  waste;  lye; 
cleaning  and  polishing  compounds;  tools  for  truck  packers  and  hostlers; 
signal  lights  on  turntables;  shovels;  wheelbarrows;  tools  for  cleaning  around 
enginehouses  and  handling  cinders;  hose  for  cinder  pits  and  for  washing 
out  boilers;  cupboards  in  enginehouse. 

OTHER     SUPPLIES     AND     OIL     FOR     LOCOMOTIVES  —YARD     AND     ROAD. 

Headlight  and  signal  oi!  and  wicks;  supplies  for  electric  light  dynamos 
caruide    for    acetylene    gas;     furniture;    tools;    movable    articles    and    sup- 


93 


AMERICAN    ENGINEER   AND    RAILROAD    lOURNAL. 


jitus;    fiK'l    lor    satul    diyci 
sand  Screens. 


sanii    and    loading    it;    wheelbarrows;    s'lovfls; 


These  are  the  items  which  the  accounts  must  show.  From 
what  sources  do  wc  get  the  charges?  The  follow.ng  will  be 
a  fairly  complete  analysis,  although  practice  varies  greatly  on 
different  roads : 

Reiiuisition  for  furniture   for   locomotiM-s   iiiulcrgoing   rfpair. 

Kc(|tiisition   for  iiiatciial    drawn    in    ri'|iair    equipment. 

DivJsinn  Ma.-ter  >teclianie's  Payroll,  Kepair  Shop: 

Thne  of  inspectors,  spent  in  inspecting  Inconiotivc  equipment;  co<;t  nf 
laJnir  l*K)king  after  and  repairnig  c<|uipment  of  engines  in  sliops;  time 
of  clerKs  s|>ent  in  drawing  tip  s|K-cial  supervision  accounts. 

Re<ini>ition    tor  locomotive  supplies,   yard. 

Requisition   for  locomotive  supplies,   road. 

Rc(|nis:ti«n   f.T  locon.otive   lieadii^hts  and  signals,  yard. 

Requisition    lor  locomotive  heailliglits  and  signals,   road. 

Ice    drawn    hy    enginemen.    _. 

Hills    from    foreign    companies    for    supplies    furnished   at    ioint    stations. 

.Matcriil  specially  ordered,  or  specially  made  in  shops,  for  test  or  experi- 
mental purix)ses. 

Re<|uisition   for  sand   dryers'  tools. 

Fuel  >tock  for  ^and  dryers:  Issued  direct  and  directly  .charged  on 
requisition,  or  apportioned  on  an  arbitrary  basis  and  when  collected 
against  the  account  for  locomotive  supplies,  credited  on  account  to 
which   originally   charged. 

Rills   and    vouchers    from   contractors    for   .sand    furnished. 

Division  Superintendent's  Payroll:  Time  of  men  engaged  in  loading 
and  unloading  sand  for  locomotive  u.se,  and  in  screening  or  working 
on   it. 

Time  of  sand  dryers  drying  and  unloading  sand:  (Time  of  hostlers  or 
others  puttinfr  sand  on  engines  is  not  included  here.) 


APPROXIMATE   APPORTIONMENT    IN    DKTAIL   OF    VARIOUS  E.X- 

PENSES  CONNECTED  WITH  LOCOMOTIVE  SUPPLIES 

ANU  EUUIPMENTS. 


Approximate  net  charge  nnder  efficient  and 
economical  system  per : 


S  I 


Material. 


I.  C.  C. 

accounts 

chiirged  to 


Engine   per  Engine    per     l.oOO  eiiKines 
month.  year.  one  year 


.at- 

Max. 

tain- 

al- 

able 

low- 

mm. 

able. 

1 

Mill,  i  Max.  '■    Min.       Max. 


o 

CI 


Q 


O 


New  locomo-    $_,()  to  $60.  I 
Appurtenances,      tive   equip-  v.due  of  one 
100      furniture  and     inent, steam     complete    j' 
fixtures.  and  electric  equipment.  I 

loco's. 


i20,000  i  $60,000  (60) 


Rencw-.il.soffix-'^""'.°**^*    i 

,,^      tures,      appli- ,./*'?^"'^     ,       »n  ,^ 

2«»     ances.  attach- 2^    ^.^^""'    '""  *" '^ 

ments.  -,a*^*i^'  , 

:32«lec.  loco  s. 


I0.2S 


11.50    t3.00      $1,500  !    $3,000  I     5 


400 


500 


600 


IleadliK'Iit     and 
signal  oil. 


Other    sup- 
plies for  1<> 
coniotives. 
S2  >  ard  loco's 
91  road  loco's 


Supplies,  furni- 
ture, tool  s, 
movable  ar- 
ticles. 


i 


Fuel    for    sand 
dryers. 


700 


Saiid. 


Ditto. 


Ditto. 


Ditto. 


so      2.00]  10.00    25.00       10.000      25.000     27 


7,000      12.1)00     20 


■ 

■^•f 

60 

1.00 

7.0O 

12 ,1)0 

0,S 

.10 

.50 

}f»  i 

SOOl     I.tN» 


05j      .15t      .5©,;   1.50j    ,     500        I.SIHJ 


I        •«•>  1       .5©  c     1.00  i  3 

i— -L-i.f_--f.'..:- 


Wheelbarrows, 
SO*'      shovels     and  Ditto, 

screens. 


.03 


■10        .50      LOO 


•?*| 


5(X)         l.WO       2 


Supplies,  tools;  En sittehonse 

■^^     eln'Sy^s'  t  78^M!nl"""  ""      '"^  I    ^.OO    .5.(-.        5.000      15.000     ,3 

engine  house.s  S7  road 


^''nHnS:""^50(M.ofE.)        .01        .02 


prinlinir. 


-:-\ 


500!    1 


TotJil  material $2.12    |4.65  $25. 00  $59 .00  $25,000    $59,000     72 


Kxpense   vouchers  of   supervisors  of   locomotive   supplies  and   avsistants. 
Superintendent  .Motive  Power  Payroll:     Supervisor  of  locomotive  supplies 

and  clerks.      Time   of  draughtsmen   on   standard   drawings. 
Reijuisition    for    tools,    supplies,   apparatus   and    furniture    used   by   engine- 

ho'.ise  employees. 
Division    .Master    Meclianic's   Payroll      Knginehouses:       Time    of    firemen, 

inspeclor-i.   sui)ply   men,  equippers,   tool  checkers,   hostlers,  and   clerks 

spent     directly    on     the    inspection     of,    care    of,     and    repair    of,    and 

accounting   locomotive   supply   equipnients. 

'I'he  items  of  principal  cost,  and  of  principal  interest  to  us, 
are  those  constituting  the  actual  equipment  carried  on  engines. 
That  this  is  the  case  is  evident  from  the  following  table,  sub- 
dividing the  various  accounts  (as  built  up  from  the  several 
sources  just  listed)  according  to  the  kind  of  expenditure.  The 
subdivision  has  been  shown,  also  the  numerical  order  of  the 
accounts  in  the  Interstate  Commerce  Commission  classification, 
and  a  fair  average  of  best  practice  proportions  of  expenses  among 
the  several  accounts  also  shown  on  the  basis  of  monthly  and 
yearly  costs  per  engine  ( with  maximum  and  minimum  limits  in 
which  good  practice  should  find  itself),  on  the  basis  of  the  total 
annual  charges  for  these  expenses  to  a  road  with  l.ooo  locomo- 
tives, and  also  each  item  as  a  per  cent,  of  the  total.  Ot  course 
the  latter  figure  is  only  a  rough  approximation. 


APPROXIMATK   APPORTIONMENT   IN   DETAIL  OF   VARIOUS  EX- 
PENSES  CONNECTED   WITH    LOCOMOTIVE   SUPPLIES 
AND  EUUIPMENTS. 


o 
Z 


Approximate  net  charge  under  efficient  and 
economical  system  per  : 


Labor. 


I.e.  C. 

accounts 

<:harge<l    to 


Engine   per  Engine  per 


month. 


At- 
tain- 
able 
min. 


I 


202 


Labor. 


29 
32 


.05 


220      Supervision . 


29 
32 


29 


222  Loco,  inspectors,  j       33 


.05 


.05 


\fiKfi  Superintendence  66 

^"*'j    and  expenses.        (C.  T.) 


Pay  of  employes 
305      and  tool  check- 

i    ers. 


78 
87 


.10 


.40 


308 


Sand  dryers. 


78 
87 


.06 


Max. 
al- 
low- 
able. 


year. 


Min. 


.10 


.50 


.15 


.10 


.20 


.60 


.20 


,f,.    Truck   packers 
•*"■'     and  hostlers. 


78 
87 


.15 


.25 


Total    lat>or 88     1.60 

Grand  total S3.00     6.25 

Average 3.50    5.00 


Other  sup'lies  for 
locomotives  ex- 
cluding oil. 


Headlight  and 
signal  oil. 


Total  al)ove. 


Total  of  account 
(items  of  4<N). 
500,600,700.800) 


82 
91 


Ditto. 


Ditto. 


Ditto. 


60 


.80 


1.40 


1.55 


Locomotive  supplies  only  in- 
cludin;;  lal>or  and  super- 
vision directly  connected 
therewith  (items  2(M),  5«iO. 
9«K».  U)0<),  202,  ^2^t,  222.  1()5(), 
305). 


.50 


.50 


1.00 


5.00 


1.00 


1.50 


Max. 


1.00 


2.00 


1.00 


2.50 


7.00 


1,000  engines 
one  year. 

Min. 

Max. 

5500 

1.000 

500 

2,000 

fiOO 

1,000 

1,000 

2,500 
7,000 

5.000 

s 

w 

5 
o 


12 


2.50 


2.50 


10.00 
35.00 
40.00 


18.50 
77.50 
60.00 


1.000 


1.500 


2.50O 


2,500 


10,000  18,500 
35.000  77.500 
40.000      60,000 


1.00 


2.00 


XOO 


3.35 


1.42 


.\nd  excluding  oil,  sand  and 
engine-house  expenses  not 
directly  concerned  with 
supplies  carried  on  locomo- 
tives (i.  e.,  exclmling  items 
300,  400. 600, 700,800,308,303). 


3.00 


2.45 


7.00 


10.00 


17.00 


18.50 


28 
100 


12.00      7,000 


25.00,  10.000 


16.00 


6.25    35.00 


37.00     17,000 


40.50    18.500 


12.000 


25,000 


20 


37,000       47 


29.00    16.000 


77.50 


35,000 


40,500 


29.000 


77.500 


53 


47 


53 
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ORIGINAL    REQUISITION'    BI-AXK. 


As  we  are* most  interested  in  the  history  of  the  engine  equip- 
ment and  supplies  proper,  it  will  be  well  to  give  detail  forms  for 
use  in  handling  this  phase  of  the  matter.  Two  basic  forms  are 
submitted,  one  an  original  requisition  blank,  and  the  other  a 
general  summary  sheet.  The  requisition  here  shown  is  not 
meant  altogether  to  be  adopted  as  it  stands  in  toto  for  practical 
use,  but  it  is  meant  to  give  almost  all  the  data  required  for 
complete  supervision  purposes.  Actually,  no  doubt,  several  items 
of  information  shown  might  be  omitted  without  detracting  from 
the  efficiency  of  the  general  accounting  scheme. 

The  other  form,  that  showing  summaries  and  recapitulations, 
had  its  origin  in  the  brain  of  one  of  our  best  railroad  general 
storekeepers.  He  is  not  responsible  for  the  present  form  of  the 
record,  but  the  general  principle  of  a  daily  distribution  sheet, 
giving  a  line  to  each  day,  and  columns  for  the  several  accounts 
and  subdivisions  of  accounts,  is  his,  and  it  has  worked  out  most 
excellently  in  looking  after  over  $30,000,000  worth  of  material 


issues  per  year.  The  adaptation  of  the  loose  leaf  principle  to 
this  record  is  also  due  to  his  suggestion. 

The  forms  are  5  x  8  in.  in  size;  are  printed  in  light  brown 
ink  so  as  to  leave  the  written  record  more  conspicuous  than 
the  printing;  are  printed  on  cheap  manila  paper  and  furnished 
in  pads  of  150  gummed  together  on  the  binding  edge;  are 
punched  for  loose  leaf  use;  are  ruled  (either  color  rulings  or 
printed  rulings  may  be  used ;  if  color  is  used  the  shade  of  all 
lines  is  light  blue  except  those  separating  dollars  and  cents  which 
should  be  in  red)  in  multiples  of  i/6th  inch  (horizontal  rulings) 
and  i/ioth  inch  (vertical),  which  accords  with  standard  type- 
writer spacing. 

Complete  instructions  (a  suggestion  for  which  is  reproduced 
herewith)  are  printed  on  the  back  of  each  form,  both  to  insure 
accuracy  in  making  out  the  reports,  and  to  prevent  the  use  of 
the  form  for  scratch  pad  purposes.  The  clearance,  for  old  equip- 
ment returned,  or  not  returned,  will  be  illustrated  in  a  subse- 
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quent  issue.  The  printing  looks  somewhat  crowded,  but  this  is 
no  serious  drawback,  owing  to  tlic  use  of  the  brown  nik,  so  that 
one  may  write  a  legible  record  over  the  printed  matter  without 
destroying  the  value  either  of  the  form  of  the  record  informa- 
tion. 

INSTliLCTII.NS    FOR     .MAK'..Ni;    VVT     REyL'lSITIO.NS. 

No  item  of  supplies,  tools,  c<|iiipmciit,  (Ixtures,  appliances,  furniture, 
appurtenances,  attachiiants,  movahle  articles  and  the  like,  for  use  on  loco- 
motives, may  be  issued  to  any  engine,  enginenian,  supplyman,  e<|uipper,  in- 
spector, foreman,  micluniic,  tool  checker,  or  other  person,  and  charged  to 
a  locomotive,  or  to  one  of  the  accounts  designated  on  the  opposite  side  of 
^this  form,  unless  such  item  is  properly  re«iuisitioned  on  this  form  in  tripli- 
*ca>.e,  and  signed  by  ihe  tniiplynian  or  person  authorized  in  his  place  to  sign 
requisition  for  such  material. 

kequisition  blanks  will  be  furnished  periodically  as  they  arc  used  up  by 
those  piTSfUS  autiiorized  to  i:>sue  them.  Take  up  all  correspondence  as  to 
re(iuisition    with    supervis^or    of    locomotive    supi)Iies. 

\or  will  any  leijuii^ition  be  honored  unless  it  bears  the  information  re- 
quired in  columns  or  spaces  as  follows: 

<,>uaiitity    (.indicating    what    article    is    new    or    old). 

Article    (with  correct   symbol   or   unequivocal   name). 

Correct  charge   to  correct  account. 

Initials   of   supplyman   or   issuer  of   re(|uisition. 

Store  on    Ahich   rcquisiticn  is  made. 

Knpinc   number. 

Running  to. 

Kn?ine<-r's   initials    (according  to   authorized   list   of  initials). 

Firemen's  initials   (according   to  authorized  list  of  initials). 

If  the  article  requires  a  clearance  for  the  old  one  before  a  new  one  is 
issued,  requisition  must  be  accompanied  by  clearance  properly  filled  out  in 
triplic.ite. 

l-'or  instiuctions  as  to  filling  out  clearance  see  back  of  clearance  form 
(Form   000   Standard  I. 

If  clearance  is  turned  in,  check  in  "Clearance  Check"  column  with  letter 
C.  If  no  clearance  is  turned  in.  check  with  letter  X.  If  old  article  is 
returned,  check  with  letter  ( >.      If  no  old  article  is  returned,  check  with   X. 

Other  information  s.houl(i  he  tilled  in  as  far  as  knouii  and  as  circum- 
stances require. 

'.)ri.K:inals  of  rec|uisitions  will  be  retained  by  storekeeper  honoring  same 
as    his   authority    for   thr    issue   of   material. 

First  dui>licate  will  tie  forwarded  promptly  on  date  of  issue  by  store- 
keeper  to  office   of   supervisor  of   locomotive   supplies. 

Second  duplicate  will  be  retained  by  supfilyman  or  equivalent  person  for 
his  permanent  file,  in  the  binder  providtd  for  the  purpose,  wliere  it  may 
be    referred    to   at   any    time.      Ii!e    requisitions    numerically. 

Xo  requisition  l.lanks  '•hall  be  destroyed,  or  used  for  other  purpose;  blanks 
spoiled  in  a»<.y  way  belore  use  are  to  be  sent  with  other  requisitions  to 
office   of   supervisor   of    locomotive    supplies. 

INSTRl'CTIONS    F(.R    FILLING    OUT    SUPPLY    ACCOUNT    FORM. 

This  fcrm  is  desii^ned  to  be  used  for  a  number  of  different  purposes,  so 
as  to  reflect  to  the  supervisor  of  locomotive  supplies,  various  aspects  of  the 
detailed   information   .shown   on   the   supply   requisition   form. 

This  form  will  sinnniarizt  and  consolidate  the  information  shown  on  the 
requisitions  hv  engines,  for  puri^ises  of  account  and  distribution;  by  engi- 
neers, for  the  purpose  of  fixing  responsibility;  by  firenun  for  a  similar 
purpose  with  reference  to  tools  and  supplies  use<l  by  and  drawn  for  them; 
and  by  articles,  so  as  to  indicate  those  classes  of  articles  which  are  occa- 
sioning the  bulk  of  the  expense,  with  a  view  to  remedying  defects  in  them 
in  case  hich  expense  is  caused  by   defects. 

The  form  is  arraivJted  fur  drawing  otT  the  information  from  the  requisi- 
tions article  by  article  as  drawn,  or  for  issues  to  engines  or  enginemen, 
or  bv  articles  for  each  day.  or  for  each  month,  or  for  each  year.  It  will 
bo  noted  that  t!ie  lines  permit  of  an  entry  being  made  for  10  (lays,  thus 
requiring  three  sheets  for  one  month's  record;  also  one  line  is  provided 
for  e.-ich  month,  and  provision  is  made  so  that  the  total  of  given  number 
of  months  ftho^e  since  the  be;;inning  of  the  last  fiscal  or  calendar  year, 
for  instance,  the  priceding  11  months  added  to  the  month  in  question,  thus 
giving  a  yearly  total  for  tl'e  ^■J  months,  ending  each  month;  or  what  is  more 
convenient  and  practically  as  good,  the  preceding  0  months  taken  together 
with  the  current  month,  m.-ikint;  in  months  in  all,  and  thus  making  appa- 
rent at  a  gl-inc«-  what  the  average  issues  per  month  for  a  long  recent  period 
are ) . 

The  pi m  of  havine  10  days  on  a  sheet  permits  of  closer  touch  being 
kept  with  these  costs  than  is  the  case  with  rec-ords  that  run  for  a  whole 
month  before  they  are  cl->sed,  and  aliu.ses  may  be  corrtctcd  at  their  in- 
ception. 

Xot  onH-  <loes  this  form  jirovide  individual  records  variously  arranged, 
and  f<>r  short  and  long  periods  of  time,  but  it  may  be  conveniently  used 
for  summarizing  or  rec-pitnlating  the  various  individual  records  of  engines, 
cncineineii.    aril    articles.  * 

I''urtI>em'ore.  individual  item*,  daily  and  monthly  records  of  each  class, 
may  be  al-o  recTpittilated  for  each  statiof  where  stores  are  issued,  for 
each    operative'    divi-^ion.    ard  ,  for   srouiis  of   divisions. 

Particular  ins'rnefions  follow  relative  to  the  manner  of  using  this  in- 
formation   for    each    class    of    record. 

RKCORIl    BY     E\(;rVES. 

The  articles  ;i>.  drawn  on  reciuisition  will  be  entered  up  in  detail  for 
all  the  articles  on  the  reouisition.  The  day  of  the  month  will  be  written 
in  in  tlu-  rirst  U'fth-;n<l  m.ircinr.l  cohiinn  provided  for  th.nt  purpose.  Kntries 
wi.l  be  rr-.nde  in  all  the  succeeding  columns  except  that  provided  for  the 
encin'-  number  Cwhieh  is  entere<I  for  this  sbeit  in  the  space  provided  on 
tht  righ-hand  margin),  onpineer's  page  number,  and  lot.nl  account  charges. 
Refi-rriiig    low    to   the    riafht-liand    margin    the    following   entries   only    will 

he   male:      Supplies   dniwn   from store,    division,   engine 

number,    "running    to"    ami    "service"    if   permanent    assignment. 

These  iridividuid  intri'-s  can  now  be  summarized  according  to  any  of  the 
desired  arrangerrents  without  b.iving  ag.iin  to  refer  to  copies  of  the  original 
reqiiisititn  ftprn:.  .\  d.'-ily  di'^tribution  of  the  charges  on  each  account,  to 
each  engine  may  be  had.  omitlinsr  reference  to  specific  articles,  enginemen 
or    trips.       Similarly    a    mo  ithly    distribution    may    be    had. 

Tlie  engines  f<  r  a  given  day,  or  for  all  the  days  of  a  mf>nth,  or  as  a 
total  for  a  month,  n.ay  be  convenientlv  suinm.irized  on  this  sheet,  showing 
the  total  charges  tti  vach.  for  the  period  desired,  on  each  account  and  the 
total  for  .ill  account-.  In  the  case  of  such  a  summary,  all  entries  would  be 
ignored  except  the  follov.ir.g: 
In   columns. 

Kngir.e  number. 
Account  charge«. 
In  right   margin. 

Supplies    drawn    from store. 

Division. 
Without   further  giing  irto  detail  in  restwct  to  the  entries  for  individuals, 
and  g'-ou's.  i>f  engin>'meii.  and  of  articles,  it  «  ill  be  readily  seen  that  almost 
any   desired   .nrr.->ngf-mei>t   of   <  ntry   can   b'    made  with   this    form    in   order   to 
refiect    the    actu:.l    information    desired    for    supervision    purjioses. 


As  an  ex^iple  of  what  the  individual  engine  record  will  show, 
an  instance  is  given  of  charges  to  six  engines  for  supplies  and 
equipments  furnished  during  one  single  month.  These  engines 
were  received  new  from  the  locomotive  works,  and  had  to  travel 
over  about  i,(XX)  miles  of  foreign  rail  lines  and  about  400  miles 
of  home  lines  before  they  reached  the  central  shop  where  they 
were  to  be  set  up  and  made  ready  for  service.  It  was  found, 
by  the  time  they  were  ready  to  "break  in"  that  most  of  the  equip- 
ment which  had  been  ordered  with  them  from  the  builders,  and 
which  had  been  placed  on  them  at  the  locomotive  works,  was 
altogether  missing,  and  nearly  complete  new  equipment  had  to  be 
provided. 

The  engines  were  then  sent  to  the  division  on  which  they  were 
to  operate,  another  800  miles  away.  After  undergoing  another 
"setting  up,"  this  was  the  cost  of  the  equipment  that  was  sup- 
plied to  each   engine : 

Engine.  Charges. 

6 $67.28 

7 SI. 22 

S !»3.o9 

<) 101.65 

10 87.32 

i 97.85 

Total    lor   six   new  engines.  .  .  < $528.35 

Average 88.07 

The  average  cost  is  in  excess  of  the  total  cost  for  a  complete 
equipment,  as  per  standard  equipment  form ;  this  form,  however, 
included  many  items  that  were  never  applied  in  practice  to  the 
engine.  1  he  total  value  of  equipment  according  to  the  form 
was  about  $84.00;  the  value  of  the  supplies,  etc.,  actually  put 
on  when  the  engines  were  fully  equipped  for  road  service  was 
in  the  neighborhood  of  ^70.00.  It  will  be  seen  that  one  of  the 
engines  in  this  list  exceeded  the  cost  of  a  total  eqi>ipment  by 
nearly  40  per  cent. 

With  these  figures  at  hand,  the  attention  of  all  concerned  was 
so  forcibly  drawn  to  the  shockingly  wasteful  cost  that  when  the 
next  lot  of  engines  came  over  the  same  route,  the  charges  were 
reasonable.  This  is  an  illustration  of  what  proper  accounting 
will  reveal  to  him  who  wishes  to  supervise  efficiently. 

Xot  more  than  $2.(X)  worth  of  supplies  need  to  be  drawn  on 
an  average,  per  month,  per  engine.  In  one  month,  the  issues 
classified  according  to  value,  were  as  follows  on  three  divisions 
of  a   certain   road : 


NUMBER    OP 

ENGINES   DRAWING  EQUIPMENT.    . 

Division 

under 

$1.00 

under 

$2.00 

under 

$3.00 

under 

$4  00 

Over 

$4.00 

Highest  Amount  Drawn 
for  one  Engine 

A 

B 
C 

24 
M 
30 

23 
17 
16 

12 
14 
12 

■ 

10 

8 

7 

37 
24 
20 

$75.46 
20.48 
19.62 

It  is  evident  that  over  one-half  the  engines  do  get  Jiiong  draw- 
ing an  average  of  less  than  $2.00  per  month. 

If  wc  take  a  period  of  several  months  for  a  division,  this  is 
still  more  evident. 

PERIOD   COVERED— SEVEN  MONTHS. 


'  About 

$1.(HI 

I'nder 

$2.00 

Cnder    I'nder 

»4.00        $.S.'X) 

Over 

$5.00 

Engines >. 

S    .09 

$      .14 

163.18 

$      .20    $      .06 

f      .07 

Total  Amutiiit 

69.09 

417.y.S   ,    1S1.60      427.01 

Avwrage  oer  euifine 

L^7.12 

11.66 

20.89        30.77 

[    61.11 

Average  per  engine  per  month 

1.02 

1.67 

2.99          4.32 

8.73 

Highest  for  one  engine — period  seven   months..     $94.17 
Average  per  month  for  that  engine $13-45 

To  only  12  per  cent,  of  the  engines  35  per  cent,  of  the  issues 
go,  or  to  one-quarter  of  the  engines,  half.  Yet  over  half  the 
engines,  through  this  whole  period,  get  along  with  an  average 
of  less  than  $2.00  issues  per  month. 

It  would  naturallj-  seem  as  if  the  lowest  records  made  by 
engineers  for  small  tools  and  supplies  will  be  most  rapidly  ac- 
quired on  small  engines  in  branch  service. 

But  after  having  gone  very  carefully  into  the  matter,  and  using 
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as  a  basis  of  comparison  the  ratio  of  engineers'  wages  to  cost 
of  supplies  issued,  the  mileage  or  the  service  of  the  engme  being 
proportional  to  these  wages,  it  becomes  evident  that  the  larger 
and  main  line  engines  actually  seem  to  cost  less,  taking  one 
month  on  one  particular  division  we  find  that  for  every  dollar 
in  wages  paid  to  the  engineer,  the  amount  of  supplies  drawn, 
averaged  over  all  engines  in  each  class  of  service,  is  as  follows : 


Large  main  lint  tngints.... 
Small  main  line  engines.  .  .  . 
Small  branch  hue  engines.  .  . 
Engines   in    switch    service.. 


$0.0200 

.(tT'>i> 
.0201 


The  "Primary  Transportation  Accounts"  known  as  "Other 
Supplies  for  Locomotives"  in  yard  and  road  service,  are  insig- 
nificant in  gross  amounts,  compared  with  most  other  subdivisions 
of  operating  expense ;  they  actually  run  from  J4  of  one  per  cent. 
to  less  than  one  per  cent,  of  the  total  conducting  transportation 
expense,  and  it  may  seem  that  undue  prominence  is  being  given 
in  this  article  to  the  petty  details  of  a  trifling  and  unimportant 
matter.  Yet  it  must  be  remembered  that  it  is  often  a  serious 
matter  for  a  locomotive  to  run  improperly  equipped,  that  if  first 
attention  is  given  to  efficiency  in  this  matter,  economies  are  sure 
to  result,  and  that  such  economies  will  amount  to  thousands  and 
in  some  cases  even  hundreds  of  thousands  of  dollars  per  year ; 
the  improvement  and  the  savings  of  revenue  for  net  earn- 
ings are  both  worth  the  effort  involved  in  securing  them ;  and 
it  should  be  noted  that  the  analytical  method  ncre  outlined,  upon 
which  the  constructive  work  of  intelligible  and  correct  account- 


ing and  economical  efficient  supervision  is  built,  is  applicable  to 
many  large  fields  of  railway  operation.  Readers  should  keep  this 
method  in  view  when  perusmg  this  article,  as  a  prmciple  of  much 
greater  value  than  even  the  profitable  proposition  of  handling 
locomotive  supplies. 

RECORD  OF  LOCOMOTIVE  EOIIPMENT  COSTS  OF  A  ROAD  OWXIXC 

ABOUT   1.100   LOCOMOTIVES,  SHOWIN(;    REOfCTIONS  EFFECTED. 

THIS   ACCOUNT   \V.\S  TOTAIJNG   ABOUT  fSO.CW  PER    YEAR. 

AND  WAS  OX  THE  INCREASE.  WHEN  TAKEN  HOLD  OF. 


Issues  to  Ix)c»motives. 


January , 

F-ebnijiry.... 
March...;.,^ 

April .i^ 

May 

June 

July 

August ......! 

September  , 

October  

November... 
December... 


Piratinear. 


Second  ycnr. 


Pay  of  t<K)l  check 
er>  secotxl  year. 


.....  _*« . . 


$4916 
4996 
4132 
1519 
13V5 
1469 
1392 
1182 


Sll.s.^ 

Sio.se 

1509 

911 

1612 

91  .s 

15SI 

ssr 

1504 

97s 

i.,:.^ 

M.'5 

111(1 

NOTF   OF    EKRATl^ll^ 


Oil  pane  f(  of  thi  prcci'iiing  instalment  of  this  article  afpcaicd  tvo  iia- 
grums  gii-iitg  tiic  cost  of  loco  motive  SKpplics  tn  .-tnicricaii  railziay  practice 
in  tenths  of  a  cent  "per  rer'cuue  ton  mile:"  the  legends  i and  also  line  i, 
from  the  bottom,  second  colwun.  of  the  sa>nc  page)  should  ha'ZC  read.  t»» 
i4;Hihs  of  a  cctit  '  pet  loi..'  revenue  ton  mUm." 
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AIR    BRAKE    INSTRUCTION    C.VR — CENTRAL    RAILROAD    OF    NEW    JERSEY. 


AIR  BRAKE  INSTRUCTION  CAR. 


Central  Railroad  of  New  Jersey. 


The  Central  Railroad  of  New  Jersey  has  just  completed  at  its 
Klizabetliport  shops  a  very  completely  equipped  and  excellently 
arranged  air  brake  instruction  car.  This  car  v.as  designed  in  the 
mechanical  engineer's  office  and  consists  of  a  wooden  passenger 
car  body.  70  ft.  over  end  sills,  in  which  is  included  complete  air 
brake  equipment  for  a  50-car  freight  train,  a  5-car  passenger 
train  with  locomotive  and  tender,  as  well  as  other  separate  and 
special  brake,  lubricator  and  injector  parts. 

The  car  is  divided  into  two  compartments,  one  13  ft.  long, 
equipped  as  an  office  and  containing  two  desks,  book-cases,  berths, 


clothescldsct.  wash-basin,  etc.,  and  the  instruction  room,  which  is 
52  ft.  long.  The  50-freight-brakc  cylinders  arc  hung  from  iron 
racks  along  each  side  of  the  car,  in  the  in.-^truciion  nxun.  and  each 
is  provided  with  a  double  bracket  with  three-way  valve  for  the 
attachment  of  the  **K"  and  "M"  triple  valve,  either  of  which  may 
be  cut  into  service  or  both  cut  out  entirely.  The  triples  set  in  a 
horizontal  position  the  same  as  in  regular  service.  Cages  with 
large  dials  are  connected  at  different  points  and  can  be  read  from 
the  end  of  the  compartment.  A  full  length  of  standard  sized  pipe 
accompanies  each  brake  cylinder  and  is  arranged  in  sections  rest- 
ing on  the  regular  car  flooring.  A  false  flooring,  secured  to  sub 
sills,  covers  this  piping.  Any  portion  of  this  false  floor  can 
readily  be  removed  for  inspection  and  by  the  use  of  cut-out  cocks 
it  is  possible  to  cut  the  brake  cylinders  into  groups  and  give  the 


\.\ii:ku  AX   i:.\(iL\i:i:K  and   kailkv»aij   iolkxal. 


iimur  i>stlv.  1  lie  |iriiu»iig,  Kiiik-  -miuw  li.it  cr(>u<l(.(l.  hui  ilii>  is 
n«v  4cri<>li>  (lra\\f>ark,  (>\ving  li^  llu  u>c  t>t"tlK-  brnuii  ink,  >(>  tliat 
'.'lie  fuiivu  rite  a  K'gvMi  rccoril  .livvr  ilivv  j>rijiU'(l  uiattir  wiiliuui 
•  K«.tr<.vii>y.  llif  Anhu-  yitliiT of  the   lV>nii  iff  Uu'  record  inrLnna- 


■.t-.\K'..\if    ■.> 


«i..'ri,--ii  ro-v^ 


'.■"!iMiriiil.    t\Uii\>.    aiipliaiiei-,    tiirnitiiri-, 
i.|.H'li->-..;:iui'.  tin-    hkt-.    »i.i-    n**    i>i)    locn-. 
v;ii!ijiii»  (Ti.t'ii.  Mi|*;il.\iii,in.  t'<|iiij>|K'r.  tii- 
:iniii).»f»K, .  ivv-1   vJn,iJ<»"r»  <'V  "('ilrir  '|«  i>i.ii.   ami   chaiKid   '"^ 
t.,  .,,ii,.  ,,f   t)],.   ;!i-i'..-iVit«.  'lU'siiiiwitfilun -till'- «"|ii>i;>itc  -suJe  «>» 
\    rvSnii-itioiiiiJ   (.|i'lJii.-<  loriii   in   lriV>!i 
•  •i.i'-i.itruiiflii.riziij   ill   hi>  nl.'itc   tn  siyii 
•  ■■    ~;;i,:i;;i,t.v!i  •  ■■;;'■.;..;.'■.•        '.-''■':',  :.  '■'.'.:■■'■■'' 

'<'  !«i;inllh  wf!  ipiirt<iilic;»ily'ast/llil-j^'  are  .uSi<d.Mp^ 

111'-*    .1      .1-    .nV-  >"tvtii   t'     i — 1    u.<!tt.,    TaU'  .i»|>.aii  ciirlfA^i'tindfiicv  a*  h> 
it'(,iii'iitj.>ii    ftiil',  AH|'»;i;\  iri»r  <'i'.  li'V'>n!i'ii\f   ^n.iiivlu";..    ;•  ■'- 

Nh!.   will   aiiv    iitiinsiiiv.u' |«.-,hV')i"/it»l    ui''t  -      ••    'm;.:-    •'•<•    ;■.»,••••■•;,■•    ■, 
■(ilM  vi.-i''  »' '1  MUin"?  .<•!    >»|  ai"!  i-  ;is  -fiMlnw  x ; 

■  <,Vi»iiiiliir    irfvlii"i?ii«^!Avli>il.  anidc    i-.   lu  „ 

. '  .•VrlitU'  .1  w  nil  .ciirvivt   ^v.iiiltol  't,t  -uin.'!iii\  i<<-nl  ji.-H'i'  ' 
t'rrtr*  I'l' vlltii  tit     tiV  i-i>riVct    acc>>uiit.      ■;   .      ':'  .■ 
■^uniriU    of    suii\}\ytv;iit  fijf'-'insfT  «>l-  n-jjlll^itiin: 
Vlit".  ■•>ti    A  liiilj   T-t:|rii»/Vi' tJ    1-   nindi".      '•' 

I'  ■■••'('  iiii-i>rH.-i 

''■•';-::ni(.^f-.',  ■_ 

I'.U'jnu'i:'.-.    imi'i;»    ^aitt'i'lni-jr;  to    a-mln-i  »/<  <l    li>t   ..it    imtial-l. 

i'ir«  mrir*  iiihiifals'  .(.iCivtiH^iilt  tti  ainlii-i  i/i-i|  li«t.  j.f.  ij.iiiial>»; 

Li -Uif  Jfi-iiiixy rvvtiifv-j.  r.  i-loa.raiice.  Ivr  ill*'  <il<l:  nnc  iK-fiirv  ;i  luw  our  i« 
•'•»iHtl.  rt-iii»i>i-tJ4>(j .  i)m«-t  In-  :ici:i'in\y.niu-il  :Uy  clfiiraiire  ivr(jj.HTly  filU'il  nut  in 
Iri|..lic.Llt'.;  .  '    '' ';  .     •  .     "    , 

;F«.'r.  u^<tl)H•^i«n^'  ;i.-.  Ill  ■iil'ii  *r<- . liack  "jitf  cUaranw.'   fof^in 

<  I'i-r|u  "iH'    StarninnT'. ;.  -      ■ 

■  li  v.'le;ir.-nu-e'  is  lilrm:i!  |iu"obceU:i<).V"l-UttratM;i-  ('Iwrk"  i<(!itniil  witll  K-tt>  r 
('.  rr  ''<v  <■'l'^^■^V:ii^c^  ii  tiiVvH  Hi.  ■ciiix-k  Vitli  liittr  N'.  If  iilil  arrivli-,  is 
iiitimi.i!;,  I'lii-k  w  ijli  !t-il(  I   (...     !l'  riM  i.lil  nrttyU'js  f4<.iirnt<i.  diiik  with   X. 

•  Tjlur    iivfMnu;it-iii«    slivnili.i.   l,i-  i\J1ei}   in    a^'  far    as    knuvtti    aiiil    :ii   fircniii- 

-:  .'-i-.  -    •<  ,>iiM;t-;^  ■■  •   '■    .^  ,■;  ;■'■'.]  1;.:  -'   ■  ■'     :; "  ..■■.    -'^     ."'/•.         •    :■-.  ')' 

'  ■■  ■_•:  .i!f.-.«H  .rl';nisrti«n:>s  .«;iJ|/lK-   r«'-lai»i«M    !•>     -l  'ivkii'trt-r   ?ii>tit>ritii!:'   Kiflu- 

;  1'    •••'i)y    /tif  jii/   .i^iifi-    I'lf    ii!aU-ii;i1,     . 
'    • -'  ■    icarrAjlH  ..'•«■    t<;rv';»r'Jt>r   ijrfniijitJv  •.i>ij''Jai<  ;>     i.\     -i      . 

ki«  f"  !■,  t..  .►tti.tY   <'f   sti|>vi'iis(.»r  <;>f  :|i.i^>nii'tiv'tv.  siift|ilii'(j,!-. 

S'twr'nl' ilnj'[ivati    «ill   l.ii- .'ti  Ta^iu-il   fix    shj>ii|\mu.iii  |>r  •y»iitiyalynt,,t>er!»«iii    i-  : 

1-,      t,i  •  •  •■•lu  i>l    tihv   fl.i    tlii'Uiii'lvr-  i>ri>\  i>l<  »!    f.>r    ilii-    i»tlrpi»-»f.    Vvhct-c; 'if  nia\- 

t«I.'t..,  at  ■.fMv  ■  tiu;c.   .  l-iU-    ii-iuii!irlif>n.s    tuiiMiTioally.  .'.'.   ' ,. '. 

,.,.,..,    1  !;inic:y  .li^jJllf,  .-i+ti^tpii-yrif.  i-r  iist-t{.£i>i-  t|lli»-j-  ■)rtj,rfi(>sf;  Ijlanks 

.i\    1it|U»n-    us«>.  rirt-    li.    ti.     si-Hi    \xith.  fitlu-r    rc>mi.siti<in«    tv 

-    >i     -•!     \'.i  t  .'jii.  ii  i ,  .      '*m.).»'i- 

■  I    1  !■!   I       M   .     ■      ■  1  .  li;  M  . 

i      -    !    I       Is  ■^k>-ij!iu;^i ' !<•' I>t-,ii-u.".1   H'T  a;.i»innl>er  of  iriffercjvt  puri>0'*«.>Si   so 
I.  tij.  1 !   ii^iJii,  >utM-rvV.-iir  <ti- locniii(ili\e  .sjijijrlitsv  varimis- a^1K^;t^,ol   the 
■  i«nul.vi    tr"<i'ri!i;.'i;i-iii;  Ji-i-v.  ti   .ii>li;tlvt:   M»!ir)jy   Yi-tiiiisitinn    form.  -        '  .     . 

ITii.'r  tVirii*  w'iM-s'iiiiini.ivi?4  siiitl  ^i-«j«MilKl:(t":;  tlu-  iiif<.rinati«'n  *li<>\vti  oi>,  the 
I.  .'i-itiiijis  •tvciitf  it'll  *,.'.ft'r- pHn«'>sis  lit  aeci'»lii'it  aii<l  (li-«,lriliiui"n;  1>y  tii»;j- 
1  .  -.  f<-r  tTu;  mtrfji  !!*•  <if -|iSiii>:  ri-^j.M.risi1(i]iiy;'  liv.  rrri.ntii)  for  ;i  sitiiiiar 
r-tfij-ofiVV  •ii«-'t'<<!'l^.  ariil  sni'iplivs  \iv|i-(|  liy.  atiil  <lr.'i\Mi'  tor  theilil 


(    articU-s    Mlifrh    arc   "i-t-a- 
•  ine«iyins  '  •  111 


IS;   sii  as-  tflT  ii-tja'aii-' tliosi-  »-ins<tH 

;i     NijVV.  of  .fVw. •^'■'^I"  W^*'-    villi    a    VI. 
'■jh  t->)>V'ti's».-  is  ra'.'-oii.  h>    ilcfi"cf» 

'•--■. irriii>;i«-ill.ir.  ••jtattini:  I'll    rii    i!ij..nnatiii'n    ir..!ii    iiu-    ti.iii;si- 

!•>  •  artieli'.  Jis.  (Iriiv  ij.-  v>r  .  fur   i««sm  ».  i.i'  « tiuitH- ,  nf  eiifiifivimn. 

■■!    l'>    J.  •    •    (ayh  \lay.  or  :ftir  rai'li  moiTih.  i»r  ■  for  f.'ieh  ve.'irr .    It  wil| 

S''.  iinird  Uiu-s   iHTniVf  v.i:  an  t-iitry    fii-iriji   nia«le    fj'r    lo.  days,  -tints 

••     ■^:'i  ,      .     >ih;cIs    ftiK  <>jiv- ♦n/'nlbV.  ryci,>ri| :    aUo  '  .mr.  Inn-    is.   pruvjili-il 

•-iii'Mfh.   airil- i»i:c>visit'iii /is  iiiatUr- so   iliat   thy   tiitnl  ol    Ktvui    niihilur 

alloM- j.,ii>eo.  thi  .  iM't.'ltitiit'itf-  f>f    lti(-    i;ist    iWa!    Ar  .(.•.rloHil.ir   year. 

'In- ,>»f<'ix«1rit»;  If-  tin-ntli^  aftilnl   tV.  Hii;  miHitU   iu  j)nisli<)n.  thtis 

-  ^  ".If'tal   tor  tl-v  t"V  jiiriuli-',  tiiilinis  fav^i  mowlh:  ./r  what  is  ini-rr 

.  f.ici.i    aUi^!'  [►r-'i/tiivijly  Tis   t;iH.fl.'  ih'e   i>rvc<:<lii'.i;   U  iiiontlis   i;vktii   lomtht-r 

t'lf   <>*fvr.'ii-t   !iii-«i''n.    nt''fkiiv!" .  I"    imiT)ir)»  in  jaU,  ,;ir,«i-   tlius 'luakinK   ajuia- 

-    '  s  ^iix 'nitiiijU -t(ir.a:Jiiii^.  ri'cem  -pi'TtiVI 


As  ;iii  iNaitiiilt.  <>\  wli.it  tin-  iiiilividua!  eiiiiiiie  reCDnl  will  sliuw. 
.HI  iiistjiiue  is  on  1 11  nt  ili.iri;es  to  .six  eiijiiiies  for  supplier  alld 
equiiimenl>  liiniislu'd  diiriiiy  one  Mugle  itKintli.  Tluse  engines 
were  received  lu  u  from  ilie  lomnioiive  works,  and  iiad  lo  travel 
ovei'  .about  i.immi  niile^  of  foreign  r.iil  Hiks  and  al>oni  4<h)  miles 
of  Iibine  lines  before  tlie>  ri-aelied  tlie  eeiiiral  shdj)  where  they 
were  to  be  set  iiji  and  made  ready  for  service.  It  was  foinid, 
.  b\  the  time  tluy  wer(  re.idy  to  ""hreak  in"  that  most  of  the  eqnip- 
ineiit  which  li.id  heeii  onlereil  with  tlu'iii  front  llu-  bnilders,  and 
which  liad  been  jrincod  on  tliem  <it.' the  locomotive  works,  was 
altooi-ihec  niiissing.  and  ne.irly  eii(H|ire'te  lU'w  e<|nipmeiif  ha<|  to  .111*, 
provided.  .  .'"•'■' 

niccnjjines  were  tbttr  <e"t  W  tlu  divisj.ni  on  whioli  they'.wetae- 
ti   operate,   .'imalu'r  Soo  mlKs   awa\.      .\fier   nndergoinp  another 
"seiiini;  np,"   this   was   tite  cost   of  the   eiinipnient    that   was   slip-, 
pliiil   tti   .-.ich    ingine : 

(,  S<i:.:;s 

sl.O;J 

!l.t..S!» 

. .  .  , l"Mi.'i 

J  ..'...... .-. . .' . '.    ■    !>T.>.''> 


'  ■.t:l'.  liir' siv   iiovr  rntrin: 
Av,-r;  ■-: 


j:."i?S.:{.-. 

sS.d? 


The  average  Cost  is  hi  c?(ces>  of  tlu-  tot.d  cost   ft)r  a  complete 

■  ipiipnient.  a-i  per  standard  e«|nipinent  form;  this  form,  however, 
iiiciniK<l   ni.irn'  items   that   uire  never  .ippiied   in   i»ractice  to  the 

■  ngiiie.  I  he  total  value  of  ef|nipment  according  to  the  form 
was   abotit    .•i>^4.<i»;  .tht-  .V.'iltu:.  I'f   tlu    sn]tpiies. .  etc..   acttuil]\    imt 

•  Ml  wlttii  tlu-  engines  were  fully  iipiipped  l"i  ir  ro;id  service  was 
in  the  IK  igiiUorlvootl  of  .$7o.<io.  It  will  be  seen  Ih.it  one  of  the 
engines  in  tiiis  list  exceedt  d  llu  cnst  iVf  ;i  tot.d  ef|«ii>nieiit  by 
marly  4rr  jier  cnit. 

With  tlitse.tjgiiro. at  band,  tlie  attention  of  all  coiicermij  wa^ 
so  forciblv  drawn  to  the  shockingly  wasteful  cost  tbit  when  the 
next  lot  of  eiiguies  cauuvover  the  ^aJne  route,  the  cii.irge'<  were 
reasomibje.  rhis.  js'iril  iUustratiotv  of  .whjit  'prc»pcr  accnuntiiig 
will   r<'Veaito Ji.iin   who   wi>lK'<  to  supervise   eHuient'y. 

Xot  more  tlian  .S_'.rKi  W'lrth  'if  supplies  need  to  be  drawn  on 
ail  a\erage,  jief  month,  per  engine.  In  one  month,  the  issues 
cK-fsirietl  according  ti'  value,  were  as   follows  ..n  three  divisions 

•  i"   ;i   eeri.iin   rond^ 

M'MHHR    Ol-  KN«;iNKS    I>K.\\\1N<,    1  ot  Il'MKNT 

I>ivisioii       iitn.l*  r     uiulyr     under     un<Ur       over        lli>;hest  .\niount  I  »rawn 

,       ■  $l.i"i«i-   •  JJ.iMi.      s,<.<m        S\  <••        -l.iio  fiiroin    l-".nL:iiu 


l!:-,vr'ii;  .  !■ 


I  stii-rl-  ik-ntiii'-  o£  olo»<;r  I'oUi-h  ■  Iji-inir. 
ias<'- wi'ili  icf.iriK-  ttraf  rnn  for  a  whole.' 
I'  a!ni«-    :    -        '  •      ,     -  ■    ,-'.    '■      •     •'  ■  • 


A 
I! 
e' 


lit    it  inav -lH^.»'iitj\tiii(iili-\-    ii~ 

M-     ill, -i',  M';t.i':    ■■  I  I  .    :    '-     .  'l*    .  nvil 


l!    -  rvi«l.efi|;ihat-:©vtr  t>t}e';half  ilH*  yngiiits  cfo\gcr  r.iong  draw 
iiiiif  an.avcraj^tr /kf  lo»s  flian  52^00' per' monfb. 

If  we  take  .'I  pef-tDfi  oi  scvjL-.tal  months,  for  a  diyisicm,  tliis^is. 

•;'l    TU'-n-  evident.  .       "  '■:,'.'■"■■'■ 


ii'Ki'  •!•  I  •  -v  KkKl>-r.MvVKJiJ  M«i„NTMs 


»         ' '  I . 


;i;!'lnnv! 


snuei'vii 

rirvV--    • 


f'lir   :j1J    th.- 


•  i     .■,[•    Ill    ill  iiii     I..' 

■  nth  witf  l>e  .written' 

•   •'■iri'o-i .     Kt><rjt^s 

.■■viitfi'l    for    the 

"r.*vit!i»»l   on 

•   ciiavijes. 

.  I.I,      '.mM 


.1tl>Tf    tin: 

llu'-,  ffrWin.-)' 
'H  t  ,wli  .icertOrit.  Ut 
.irvifli-s.  '«npiti<-iin-n 

,     ..•     !i;j«i.' .';.;;     ■■-■■' 

ll|-\SM.if     fj     1llotlt]|l. 

''  llifs    •.iic'tif.    »i]  ■wtii'.; 

i-Ji  ■.nvt""iiiit   .-ni'!   the 

.11   ,....,,..    ...  ..1,1  1. 


iI! 


T«t\xc,t-  .;'. 


!.n:::!;i.ijX,.  licsij-.i  i! 


•    .     iri«'«..'<fi»r' iinlivtfjtmr.s, 
Ji«    naciily  sent  th.tt-  atnl»»«.t 
"wirit  tliis    foriti    in   oiMrr   to 
'-i<i|t   .I«in'"- 


.Vl'xint     t'0<^<-ry  f.iid«'r  ■  t^iiilri       Over 

$1  on  J  '  .  lO  ..Ion  S^     III  ^^11.1 


'i'i>tat  Atuoiiiii  ;■ 

Xvi-raVe  pt't  cji;  ill'-  ■  ',  '.' 

Avcrawe  t^reMuiiic  ^er  month  i  : 

i  liglust    f.ir   i/nc   eiigir.e     i>crip<J'" seven    iii'.nlh*...  -  -^p^'.IJ 
\vvrajcre  .JH\i'  .motitb  .f'>r  tlirtt  enginie ^  ?i.V-t3 

r<.  "iilv  i_'  jT^^ir  rt'i*t.  fjf  the ,  eiigine?*  .t($  per  tCirtc  o't  tlu-  issUe- 
go,  or  to  oiie-(|uartcr  of  the  engines,  half.  Vet  oyer  half  the 
engines,  through  this  whole  period,  get  ;ilong  with  .'ni  .-ivcr.Tge 
"f  les5;  than  ^-'.ex)  issues  per  month. 

It  woubl  naturally  seem  ;is  if  the  lowest  rec^i-d's  iTiadc  by 
engineers  for  >mall  tools  und  supplies  will  be  must  rapidly  ac- 
qniri-d  on  .small  engines  in  branch   service.  ,  -■■        .. 

I'.iit  .-ifter  h.iving  guiie  very  ctrefully  into  the  matter;  and'nsinj? 


.•'i. 


M.\i<tn.  lyos. 


A M  l^RKJAN    ENGINEER   vV^:i)Hv\ILR(^y>    )PL:RX,\E. 


as.  .1   l);i>i>  ot   (.iiiiiitariMUi   tlif   laiioot   vi.igUKir>.  u.igcs   lu  cuM 
i»f  .suj)i>lii.'--  issiud,  tlic  mikagc  or  the  service  of  tlkv  vngniv  lioing^^^^^^^ 
prttiM )rt i< »ui I  to  tlicsc .  uagcH,  it  t?econic«  c vitieiit  tirar  tlic  Inf ger - 
ami   niaiii   Hue  ciigiiu^  aclnally  seem  To  oi^t   Ivss;      laking  oircv 
iiutiilli  oil  t^ne  particular  «livi>ion   \vt  liiul  that   fcir  every  dollar 
in   \vag(.>   i)aj<l   to   the  cugimc-r,  the   amoijm  of   siippltos   drawn; 
a\<  raged-  over  iiJl  cvui|iiics  .iii"  csiclv  class  of  •service,  ii^^asfollo\^^^^ 


Siiiafl    ni.iiii   l.iu-   i-ni5im*>i<-.'.V>' 
".n!riiR>    in   >.v\iicii    M-i-vici- .'. . ^  , 


■  Mt-M.. 

...■:t>5-t.( 


The    ''I'riruafy    'rrali^ix>rtatitUT':;A  "kijoxvlv.  iVs  r^Other 

Srippliv*>>  htr  Lo6<unt>tivts*V-  in  :yard  alid  road  service,  arc  irisigr 
niru-aiU  in  gruss  aniovints.  ojinjiarcrt  with  liiost  tithiM'  .■ii''*l>^'^i''""^ 
of  operating  expense;  tlicy  aciuaJIy  run  from  '4  uf  (Uie  per  cent. 
-to  less  than  one  per  cetit^of  the  tptar.conducting  tran,s|tr>rtflfron 
exi>ei>se,  ami   it  niay  sceniivthat,  iiiidiie  promijK'nee  is  heJng  gi\xii ; 
in   this  article  to  the  f)etty  details  of  a  tritlingan*!   uimiiiMirtant 
tiialter.      ^'et    it   must   he   rememhered   that   it    i>,  often   a   serious 
matter  f<»r  a  l<»C(imotive  to  ru>v  improperly  equipped,  liiatViftirst 
a 1 1  mtion  is  giyen  to  efficiency  ill  this  niatter,  j(?coiiomic-s  itri,-^  ^Ute 
to  F^'suh,  and  that  >ucii  eecinomies  will  araoiuit  t«t  tli  tiisaiids-atiil  ■ 
in   some   ca>es  eveit  hundreds  of  thousands  of  (If »Har>  per  year; - 
the    improvement    an<l    the    savings    of    fevenne    ft>r    iK<  iiirtr- 
iifigs'are  Ix'ih   worth  the  efrort  inyohc<i  iti:  swttrtitg  iIk'to^^^^ 
it  should  he  iwHwl  tltat  the  analyticVil  method  acre  outlined,  upoii. 
which  the  coiistntctiye  wor^  of;tittelligil)Uvan«l.  tYtrn?^^ 


iiig  and  .iconomical  cIlicRni  suiKrvi>ii'U  is  buih.  i>,  apphi  able  i" 
tiTaiiy  large  fiehls  of  niilwaj:  opi-ratitm.; ;  Kcadcfs  sliould  kc<;p  tllis 
tfijitltotf  i\\  VitAv  when  pt:rH>tMgthi<  article,  is  a  prniciple  «n  much 
jjrcatef   vaJtie  4h:in .  tyCHjllie-  }»fp(iiabfc  ^^  -ot  /hap^^lwiS 

;loo«rti(Vti\i  siippiijeg. ;  -v,  .  V 
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AIR  BRAKE  INSTRUCTION  CAR. 


(KX^tjAi;  R  xijj^yAl,  t,K  Xk 


the  Ccntriil  kailriiadotXew;  Jersey  lias  just  ;coi>ii)lvtod  at  :rts 

I  liyahethport    shop^   a  \ery   c»urviiletely   eqttipf)ed  aiid  iexceHeiitly; 

u  ranged  air  hrake  instruction  crtr'niiK  car  \v;isdcs  in  ihe^ 

hiech;(nical  eiigineir-s  tijiici-  imi]  consists'  of  a  AvOoden   paH>eugOr^ 

x^r.l.JiHlyJ  70  ii.  "iirir't^d^  sills^  Jii;  which  is  inclit<le<I  coinpletc  ajir. 

.ttVcd^:  I'jtpiipiriint    fr>r-  i\   -vc-car  ;  ftx^gii^^l^p^iH,  ■  a-  5-eiir  pas»citger 

iraiii  with  Ii ki mlotix e  and  tender,  as  well  ;t*i  other;:  separate  and. 

■^l>ecial  hrake.  lulrdcat(>r  and  iiileclor  p;irts.  -/■'].[:  I-   ; -^ 

I  he   ear  is   itivided  iiUo   tjvo   cv'tniwrlnicnJts  P'^ci'lg.  ft.' long,. 

>  qni|)prd  .1  >  an  oiVice  :<itd  conUiiiiiiijj  tivxV  du^^^ 


V^vthc'^clos'ei..  wi'i;:^^^  - 

5i ■  ft.  li;t»gi  ... rjte  5i>-fi-k%iM  ht'lti^V  .«■> J.indi-rs  ixu:  hiitrg   fro«j   inai 
rac^s  ;dVniif  ^ ach  Hde  of  lilite  var-;Wlhe  iij^triicuon-"'-' ■•  ■"  "■"'  ■  ^'-^b 
is.  provi<led  with  a';doul»Ttvhr;Vv'iA'.i .  "&"'tjft  thriii*  \vii 
;iijttaV)iuienf^<vf;tlie-"'K;"  /htti  'in 
1**';  V^ifi'^lo  -^i^D  if'V'iiT  lifvfiy  vjii  our^'UtircK:  ;  'nivi^,t^  «vt  in  a 

liori/oiii;il  ;}j»i^sitiiai1  tile  s;mje  ;i*;  in  !X\sii1ar  Sc^iit,;c^:  •4''*^^'^^^^^^'' 
large  ffuiWaiV  Ooniieeted  a4  dilTe.m  <i\.\\  be.  re;^♦fc^JfronI 

■tlieeiMl  of  ;ti.)c- c'^  -;A:  ttlll  levigtli:  t.»fVstiuVdaV<I  siyed.piix 

:  .ifyxojnpaiiies  eich.1>rakf  :c>'IiiHli'i'  '(^.Hi  i^  ari^aiigtHf  ;«V;*=ccti«?U'?f  1*8:**^: 
■  ij;jir-()n  tiii^-  ri:!ittlar.enr-lliv;Vriiig.^  A  fafce  jl<'>r»Hr.  >^<"""'»^(i  f*^'  '=-^^ 
'sills^  covers  this  piinng.  v  Any  prtfliirin  of  this  .iaUe  floor,  can 
/readily  :l*^..;reVii<)\^^e:dyir)r  aiirl  1n':t|v:e\i5fc  oficirtljaflt^^^c^^^ 

it '  is  'jp»n'.i;ihle  "to  Cut  the  h 
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SECTION  OF  AIR  BRAKE  INSTRUCTION-  CAR. 


proper  number  of  brakes  for  a  5,  10,  20,  30,  40,  45  and  50-car 
train. 

The  illustration  shows  the  arrangement  of  the  apparatus  and 
its  piping.  The  5-car  passenger  train  is  obtained  by  equipping 
five  of  tlie  freight  cylinders  with  a  high  speed  reducing  valve 
which  can  be  cut  in  if  desired.  The  lo-in.  passenger  brake  cyl- 
inder, which  has  a  slack  adjuster  and  a  Pi  triple  in  tandem,  is 
mounted  upon  a  crane  and  can  be  swung  out  in  front  of  the  in- 
structor's table.  On  the  opposite  side  of  the  car  is  another 
crane  supporting  two  lo-in.  brake  cylinders  with  K  and  L 
triples  and  sectional  triples  arranged  in  tandem.  The  air  signal 
instruction  apparatus  consists  of  a  12-car  train  equipment,  and 
is  located  under  the  lower  deck  on  each  side. 

The  instruction  table  is  equipped  with  a  No.  6  E  T  valve  com- 
plete with  a  distributing  valve  working  in  tandem ;  also  a  G6 
engineer's  valve,  which  can  be  used  with  or  without  straight  air. 

All  of  this  apparatus  can  be  arranged  for  high  speed  brakes. 
The  9J^-in.  air  pump  provided  can  be  operated  by  steam  or  air, 
either  direct  or  compound,  thus  being  able  to  furnish  any  desired 
air  pressure.  This  pump  is  operated  by  steam  or  air  connec- 
tions from  pipe  lines  at  the  various  shops  or  stations,  no  boiler 
being  provided  in  the  car.  The  au.xiliaries  for  the  driver,  tender 
and  passenger  cylinders  are  located  under  the  car. 

In  addition  to  the  usual  method  of  ventilation  three  hatch- 
ways fitted  with  hinged  covers  have  been  arranged  in  the  center 
of  the  roof.  No  accommodations  for  cooking  have  been  pro- 
vided, since  the  car  will  always  be  located  at  points  where  hotel 
accommodation  can  be  secured. 

The  underframe  consists  of  eight  5x8  in.  wooden  sills,  the 
side  sills  being  reinforced  by  f^  x  7  in.  iron  plates.  Four  truss 
rods  are  included  and  the  window  posts  are  made  solid,  so  as 
to  provide  secure  support  for  the  brake  cylinder  brackets.  The 
lighting  is  by  Pintsch  gas  and  the  car  is  also  wired  for  electric 
lights,  the  current  being  obtained  from  the  circuits  at  the  various 
shops. 

This  car  and  the  arrangement  of  its  equipment  was  designed 
by  Mr.  B.  P.  Flory,  mechanical  engineer,  and  Mr.  G.  W.  Rink, 
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INTERIOR  OF   AIR  BRAKE   INSTRUCTION   CAR — C.    R.   R.   OF  N.   J. 

chief  draftsman,  under  the  supervision  of  Mr.  William  Mcintosh,  cooling  effect  of  the  expanding  air  would  cause  it  to  clog  the 

superintendent  of  motive  power.     It  has  the  following  general  tool  parts  and  prevent  the  free  movement  of  the  parts, 

dimensions:  ■-;  •                                                                                   ''  •       Pneumatic  hammers  should  be  carefully  cleaned  after  using,. 

w/Jifh'„*''Tc^^''  *',','' ,........>..,,.,. •■■••'"  "•  »"d  ^^^^  submerged  in  a  tank  of  oil  when  not  in  service.     An 

Width  over  sxdc   sills ,. ,  i.,.,  ...,^.  .^ 9   ft.    8   in.  ,,            ,      •        7          rr       ■      ,      t         ■        ■ 

Length  of  instruction  room ..............; 52  ft.  2  in.  excellent  devicc  lor  eifectivelv  lubricatmg  pneumatic  tools  is  an- 

'l>ck!'tyk•*''^''.''.■.■.^'.V.^■.^^V.V.^■.^7.'.V.V.^^V.S^^^^^  automatic  oHer  inserted  in  the  supply  hose  about  20  inches  from. 

WeiRht  of  car,  complete. ...... .,yv^.y.>v. ..;,...... ..v..,v;..,i5b        lbs.  the  tool  with  oil-proof  hosc  between  oiler  and  tool,  which,  opcr- 

^  ating  on  the  principle  of  an  atomizer,  enables  the  flow  of  the 

LUBRICATION  OF  AIR  COMPRESSORS  AND  PNEUMATIC  lubricant  to  be  regulated  to  a  nicety.-il/ni^',. /^  I'rcssingcr  bc- 

TOOLS.                                    ■-  ■"•'•;;  fore  the  Central  Railzvay  Club.                       V  "'   " 

The  lubrication  of  compressors  and  pneumatic  tools  ife  a  _ 
feature  deserving  careful  attention.  A  too  frequent  mistake  is  t.LECTRO-PNEUMATic  Brake  for  Railway  Trains.— The  Janu- 
made  by  using  in  air  cylinders  of  compressors  oil  intended  for  '^^''  ^''""^  ^^  ^^^^  Bulletm  of  the  International  Railway  Congress 
steam  cylinders.  Such  oil  is  of  low  flash  point,  whereas,  the  '"^^"^^^  ^  description  ol  a  new  electric  brake,  which  has  recently 
power  lubrication  of  air  cylinders  demands  a  light  oil  of  high  '^^^"  devised  by  :Messr-.  Siemens  &  Halskc,  an<l  which  is  ar- 
flash  point  and  of  verv  best  quality.  Oil  of  poor  grade  and  low  ""^^"^  ^°  properly  proportion  the  brake  pressure  to  the  co- 
flash  point  becomes  vaporized  in  air  cylinders  and  is  discharged  ^ffi^'^"'  ^f  friction,  so  that  the  ma.>cimmn  amount  of  braking 
with  the  air  without  effecting  lubrication.  ^'°''^'''  ''^  obtained  at  all  tmics.     The  apparatus  is  all  supplemen- 

Oil  should  be  fed  to  air  cvlindcrs  slowly  and  sparingly,  as  too  ^'"''^  ^°   *^^   regular  air  brake  equipment   of   the    Westinghouse 

much  oil  will  clog  the  air  valves,  causing  them  to  stick  and  give  ^^^^  ^"'^  nicludcs  an  extra  brake  cylinder  and  reservoir  on  each 

trouble.    Air  valves  should  be  examined  and  cleaned  at  intervals  ^^-^   ^he  pressure  in  the  former  is  regulated  by  an  electric  gear 

by  washing  in  kerosene  or  naphtha.    When  this  is  done,  the  valves  operated  by  a  mercury  inertia  regulator.     A  three-wire  circuit  is 

should  be  removed  from  the  compressor.     Engineers  have  been  ""^"'^"^  throughout  the  length  ol  the  train  and  the  proper  elcc- 

known  to  introduce  kerosene  through  the  air-inlet  pipe,  an  ef-  ^"^""^  apparatus  and  connections  are  made  at  each  car  and  on 

fective  method  of  cleansing  dirty  valves,  but   sometimes  equally  ^^^  locomotive,  SO  that  the  supplementary  electrical  action  will  be 

effective  in  producing  an  explosion,   since  the  oil  forms  a  fine  e"t\'"ely   automatic   for   ordinary   stops  and   give   a   pressure   in 

spray  or  mist  which,  when  compressed  with  the  air,  produces  a  ^^^^^t'^"  ^o  that  of  the  regular  application,  ^yhich  will  be  relieved 

condition  similar  to  that  in  the  cylinder  of  an  oil  engine.  ""^  ^^^  ^P^^^  '^  decreased.     A  connection  is  made  to  the  engi- 

The  feeding  of  soap-suds   into  the  air  cylinder  through  the  """"^  ^'^^''^'  ^°  ^^'""^  '"  *^^^^  **^  ^"  emergency  stop  both  the  air 

lubricator  is  excellent  for  keeping  valves  clean,  but  when  this  is  ^""^  ''^'^^'"'  ^PP'^^''^^^^  are  thrown  into  full  use. 

done  oil  should  be  fed  through  afterward  to  prevent  rust. ■ 

The  lubrication  of  pneumatic  tools  is  of  equal  importance.    One  Interesting    Locomotive    Constriction.— The   pistons    in   the 

cannot  do  better  than  obtain  and  use  one  of  the  several  brands  cylinders  are  connected  to  the   four  coupled  driving  wheels  by 

of  oil   furnished  by  pneumatic  tool  makers   who  have  made  a  a  mechanism  constructed  according  to  most  recent  practice;   in 

special  study  of  the  requirements.    Such  oil  is  necessarily  light,  short,  from  piston  rod  to  cross  head  through  connectmg  rod  to 

and  under  no  circumstances  should  a  heavy  oil  be  used,  as  the  driver. — Exchange. 
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pi"[Mi    (.lunljij",!,  I'liviM  -    I'  :     1    ;     111.   _•<>.  .ill,  ^u,.  45  jtiiU  50-v.ir 

The  fllVisfratlxjH  sbd4'<,#^^  aFrai»sovnci»t  of  tlie  .aiiparatu.*  ari.d 
its  t)ipiHi4.     The   ST^ar  '|Ki>sv''iiv'"   ♦^^^^  %  oquippini^ 

fii'i-  of  tlif  frvisjit  t-v-iiliiicri.  \vith  a  "Iii.itli"^^^^  rfduViiig  valv< 
which  can  btr  cut  iu^ji  fk-sircti:  ;  Tlic  io-tn-  pass<  Mi-cr  brake  c}  1- 
intlc rV  vvlvjeh  ha.s  .i  ;^ack  rf#^^^^  Pj  triple  in  tamlcni.  is 

rhouatcd  ^ppa  a:  cjiitic  4»ii^^  -wnu!;  r.ut  iu  from  ..1  tlic  in 

stniot6r\-<   tabtt^  -  ■";Ori^  th  of    the    car    i->    another 

cra.Hc    suppcirtiri^    two    ioVJH,^^  h  K    an<l    I. 

triples  and  scTtjoi.yat'trT|>Ies  ;irfan«ed  in  t;iiuKin.  The  air  signal 
instrtictioh'  app.nratus  crmsists  -i  .1  ijcn  ii.iiii  c(iMi|inieut.  ami 
•     k»catc»ran(Ka-  the  lo\vcr  deck  on  each  •^idt 

Iho  mstructioh  tahU'  i<;  tquipped  witira  No.  '■  I-.  1  vaiw  com- 
plete \ViUi,  a  ilistrihiitiiij;  valve  Avnrkinj^  in  landeni;  alr>o  .1  (',(, 
engiiieet'l  viliV(L%  \vhtcH_  ran  be  used  with  or  without  straipht  air 

All  oi  this  iiijparjafns^  can  be  arranged  for  hich  speed  brakes 
I  he  o'j-in.  air  pinnj)  provided  can  h<-  <>perated  by  steam  or  air. 
either  direct  qr  conipound.  thus  being  able  to  furnish  any  desired 
air  prc^ShUre.  1  his  punuj  is  operated  by  st«-ani  or  air  conncc 
l^ions;  from  piipe  lines.jil  the  v;irk>us  shops  or  stations,  no  boiler 
wcinir  provided  in  the  car.  The, auxiliaries  for  the  «lriver,  tender 
iiid  pris-cnyer  c\  liiuhr<  arc  located  under  thi-  car. 

In   addition   to   the    usual  nuthod   of   ventilation    three   hatch 
vraj's  titled  with  fcm^cdqftvVrS; have  been  arranged  in  the  center 
of  the   roof.     'No  accommodations  for  .cooking  have  been   pro- 
vided, since  the  car  will  always  be  located  at  points  where  hotel 
acconimodatio'i  can  be  secured.     - 

The  utiderirame  consists,  of  eight  5  .\  8  in.  wooden  sills,  the 
side  sills  being  reinforced  by  >»  >c  .7  in.,  tror  plates.  lour  truss 
rods  arc  included  and  the  window  posts  arc  tna<le  solid,  so  as 
to  provide  .secure  .support  for  the  brake  cyhnder  brackets.  The 
lighting  is  by  Pintsch  gasand  the  car  is  als-;  wired  for  electric 
lights,  the  currout  being  obtained  from  the  circuits  at  the  various 
shops 

This  v.ii  .iii«;  Wit  ,11  i.iiim.iu»'nl  of  11-  « (juiinncnt  was  designed 
by  Mr.  B.,  I^.  .riory,  mechanicnl  engineer,  and   Mr.  C  W.  Rink. 
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rliict  draflsiuan,  nndcr  lh*r  Sil]E»vrvi.<ioii  <^  .VIt.  \V^  :JF..li^tsc%;it  <o  H^pir  tlfc 

supcrintcjidcn t  < »f ;  nii>ttve  pou<r.    ;li  hn.>  ihc  ioH) »u jitg  general     jtoof  parts  and  prevent  the  irtc  inov<;mcHt  v f  rfe  f i*rj[ s. 

i^ieumatic .  liammei?s  sh-^^^^^^ 
■iip(l  kefji   siibnicrccd:  in  a   t-lnS  ',«f  AJl  when  n«ti   in  sci  \-  \: 

*xctncnl  <Icv  ice  for  cffcctivt'^y  loijr4ciit«is  lJU<^^'TiuuVtk  t<jr.  .^     ;^  .u: 
-qtitc.ittutic  Qiler;iir*vrted  iir  the  s^^        ivy^a  ;Hj'»iit  j<j  ificlica  frptp 
the  t^bi  yinh  Qflrpjoaf^^W 

athrg  on  the  priiVcipIe  nf.;HV  al«^^  ..f  j^N? 

hibrivaht  to  be  rcgtilttcd  to  a  tiicety.r^i/  ',    '..  ' 

'/erf-  thi-  Crtitcd  Raihitiy  Cliih.   •      ' '""■  '"-: 


'iimcnsions  : 

l.cticf'.i   f.vci-    I  ii'i    '-I'U.  . 
\Vi<ith   ovtr  siflf    sfUH.-.  . 
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SUPERHEATED  STEAM  FOR  LOCOMOTIVES.* 


By   Robert  GARBE.t 


Among  the  improvements  in  locomotive  construction  none  has 
excited  greater  interest  in  professional  circles  than  the  applica- 
tion of  highl}-  superheated  steam  iii  current  locomotive  practice. 
Ten  years  ago  few,  even  among  the  most  far-seeing  of  practical 
locomotive  engineers,  were  willing  to  admit  of  the  possibility 
of  permanently  and  regularly  producing  steam  at  temperatures 
of  550  to  650  degs.  F.  within  the  restricted  capacity  of  an  ordi- 
nary locomotive  boiler  and  of  its  safe  and  economical  application 
to  the  ordinary  running  of  an  engine;  while  at  the  present  time 
it  has  founil  successful  application  in  more  than  2.000  locomo- 
tives, if  we  include  those  in  construction  with  those  actually 
running.  Dry  or  mo<leratei.\  superheated  steam  has  been  tried 
on  different  occasions,  but  without  realizing  any  notable  eco- 
nomic advantage  in  practice,  and  it  was  not  until  Mr.  William 
Schmidt,  of  Casscl.  had  developed  practical  methods  of  applying 
high  superheat  that  its  use  became  possible  in  stationary  engines 
about  1880.  while  fifteen  years  later  the  first  steps  were  taken  in 
extending  it  to  locomotives. 

From  the  beginning  of  the  trials  which  were  made  at  this  time 
on  the  Prussian  State  Railways  it  became  apparent  that  an  ef- 
fective locomotive  superheater  could  only  be  realized  by  making 
it  a  closely  connected  integral  part  of  the  boiler  itself,  receiving 
its  heat  from  the  hve  flames  of  the  tire  grate  and  not  from  waste 
gases  or  an  independently   fired  apparatus. 

Properties  of  Hot  Steam. — According  to  Schmidt  the  term 
"hot  steam"  is  to  be  understood  as  meaning  steam  that  has  been 
raised  to  180  degs.  F.  above  its  proper  saturation  temperature. 
An  appreciation  of  the  method  of  producing  and  using  super- 
heated steam  will  be  much  facilitated  by  a  preliminary  considera- 
tion of  the  more  important  properties  in  which  it  differs  from 
saturated  steam. 

The  specific  volume  of  saturated  steam  diminishes  with  in- 
crease of  temperature,  while  on  the  other  hand  the  volume  of 
superheated  steam  increases  nearly  directly  ui  proportion  to  the 
rise  of  temperature.  The  specific  volume  for  superheat  of  200 
degs.  is  increased  approximately  _'3  per  cent.,  and  thus  for  the 
same  cut-off  in  the  cylinder  the  weight  of  steam  required  is 
about  25  per  cent,  less  with  200  degs.  superheat  than  with  satu- 
rated steam  with  the  same  pressure. 

This  augmentation  of  volume  is,  however,  a  less  important 
advantage  than  that  realized  by  the  suppression  of  all  cylinder 
condensation  when  the  superheat  is  sufficiently  high.  L'nder  or- 
dinary average  working  conditions  with  saturated  steam  about 
35  per  cent,  of  the  total  quantity  admitted  immediately  precipi- 
tates without  doing  any  mechanical  work  and  passes  through  the 
engine  as  suspended  water  in  the  steam.  Highly  superheated 
steam,  on  the  contrary,  does  not  lose  any  of  its  capacitv  as  a 
working  agent.  This  condition  is  augmented  by  the  low  thermal 
conductivity  of  the  superheated  steam;  while  saturated  steam  is 
a  good  conductor  of  heat,  highly  superheated  steam  is  a  very 
bad  conductor.  This  property,  which  is  of  great  value  in  re- 
ducing the  loss  by  cooling  in  the  cylinders,  is,  on  the  other  hand, 
an  obstacle  to  the  free  transmission  of  the  heat  to  the  steam  in 
the  superheater  and  calls  for  special  consideration  in  its  design. 

In  order  to  realize  the  great  economical  advantage  of  hot  steam, 
increased  volume  and  avoidance  of  cylinder  condensation,  a  cer- 
tain heat  expenditure  must  be  debited  to  the  saving  due  to  the 
above  items. 

The  heat  necessary  to  rise  one  pound  of  saturated  steam  from 
its  proper  temperature  T  to  a  higher  temperature  t  degrees  F  is : 
\\.  =  C   (t  —  T)    B.T.U. 

C  being  the  specific  heat  of  the  superheated  steam  under  con- 
stant pressure. 

Putting  W  equal  to  the  quantity  of  heat  contained  per  pound 
of  steam  saturated  at  this  particular  pressure,  then  W-  =  W  -|- 
W^  —  W  +  C  (t  —  T)  expresses  the  heat  value  of  the  super- 


heated steam ;  that  is,  the  total  heat  contained  in  one  pound  of 
steam  superheated  to  the  temperature  t. 

According  to  the  latest  researches  the  specific  heat  of  steam 
is  not  constant,  but  varies  with  the  temperature  and  pressure. 
The  mean  values  for  the  temperatures  and  pressures  current  in 
locomotive  practice  are  shown  in  the  following  table: 


Pressure 

.Saturation  temperature 

Specific  heat  at  temperature  392°  F. 

"  4S2°  F. 

572°  F. 

662°  F. 


213 
392^^  F. 


.609 
.561 
.543 


•  All-tract  of  a  series  of  j.rticlcs  published  in  the  Engineer  Al-ondon)   on 
October  25.  November  1.  8,  15,  52.  29  and  December  6,  1907. 
t  Privr  Counselor,  Prussian  State  Railways. 


Tile  heat  requirements  of  the  superheater  are  not  limited  to 
the  amount  Wi  necessary  for  supplying  the  actual  superheat,  but 
must  be  supplemented  by  the  quantity  for  evaporating  particles 
of  water  mechanically  carried  into  the  superheater.  Assuming 
a  degree  of  humidity  in  the  boiler  steam  of  7  per  cent.,  which  for 
ordinary  locomotive  working  conditions  is  certainly  not  exces- 
sive, the  heat  demand  for  the  production  of  one  pound  of  steam 
at  170  lbs.  pressure  and  572  degs.  F.,  temperature  from  the  heat- 
ing surface  of  the  boiler  and  superheater,  will  be  as  follows : 

From   the   boiler   surface: —  B.T.U. 

.93  lb.  drv  satnr.-ited  stc;im  =  .9.3  X   1,194.3  = 1,111 

.07  lb.  water  at  saturation  temp.  .—  .07  X   340.5  = 24 

1,135 

Krom  the  superheater:—- 

Evaporation  of  .07  lb.   water  at  308.3°  F  =  .07  X  853.8  = 60 

Superheating  1  lb.  dry  steam  by  204°  =  .541  X  204  = 110 

Total  heat  required   for  1   lb.  of  hot  steam   = 1,305 

of  whjcii   170  or  13  per  cert  is  required  from  the  superheater. 

Assuming  that  40  per  cent,  of  the  total  heat  is  developed  in  the 
fire-box  and  60  per  cent  in  the  tubes,  the  superheating  surface 
would  therefore  be  13  per  cent,  of  60  or  22  per  cent,  of  the  total 
tube  surface,  and  when  it  is  further  considered  that  the  best  part 
of  this  surface  nearest  to  the  back  tube  sheet  is  unavailable  it  is 
readily  understood  that  in  order  to  obtain  a  sufficient  superheat, 
from  25  to  30  per  cent,  of  the  total  tube  surface  of  the  boiler 
must  be  appropriated  to  that  use. 

It  by  no  means  follows  that  the  superheating  surface  is  direct- 
ly proportional  to  the  degree  of  superheat,  since  to  require  half 
of  the  heat,  or  to  say  473  degs.  F.,  considerably  more  work  is 
called  for  than  will  be  furnished  by  a  superheater  of  only  half 
the  heating  surface. 

Generation  of  Superheated  Steam. — The  valuable  property  ol 
poor  thermal  conductivity,  characteristic  of  highly  superheated 
steam,  is  a  source  of  great  difficulty  in  its  production.  Steam 
with  only  a  moderate  superheat  is  generally  mixed  with  particles 
of  water  or  damp  steam,  the  better  conductivity  of  which  will 
rapidly  contaminate  the  whole  mixture.  In  order  to  supply  the 
heat  to  all  parts  of  the  steam  it  is  required  that  it  shall  be  di- 
vided into  numerous  thin  streams,  which  by  combination  with 
multiple  reversals  of  direction  will  insure  the  thorough  mix- 
ture of  the  moist  and  superheated  particles.  It  is  very  necessary 
that  a  high  temperature  difference  shall  prevail.  That  is,  the 
application  of  highly  heated  gases  is  essential. 

According  to  the  author's  experience  an  average  teinperature 
of  570  degs.  F.  in  the  steam  chest  must  be  obtained  in  order  to 
insure  the  homogeneity  of  the  superheated  steam  or  its  free'dom 
from  intermixed  damp  or  saturated  portions.  Repeated  trials 
have  shown  that  the  coal  and  water  consumption  are  decidedly 
increased  when  the  temperature  falls  below  that  level  to  any  ex- 
tent. 

Having  regard  to  .the  small  available  space  in  a  locomotive 
boiler,  successful  superheating  can  only  be  realized  by  superheat- 
ers complying  with  the  following  conditions :  i.  Application  of  a 
sufficiently  high  temperature  in  the  heating  gases.  2.  The  great- 
est possible  sub-division  of  the  superheater  surface.  3.  Mixing 
the  steam  currents  on  their  way  through  the  tubes  and  lengthen- 
ing the  passages,  so  that  they  are  compelled  after  passing  one  set 
of  tubes  to  return  by  another.  4.  Guiding  and  regulating  the 
draft  of  the  heating  gases. 

Hauling  Capacity  Increased. — In  addition  to  a  saving  in  fuel 
and  water  a  further  and  more  important  advantage  of  super- 
heated  steam  working  is   to  be  found   in  the  notable  increased 
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hauling  capacity  of  the  engine.  In  comparative  trials  of  two 
locomotives  the  superheated  engine  often  showed  a  saving  of 
about  25  per  cent,  of  coal,  each  doing  the  same  amount  of  work. 
This  locomotive  could,  however,  be  harder  driven,  doing  about 
40  per  cent,  more  work  than  the  other  engine  and  would  still 
give  a  coal  consumption  of  10  per  cent.  less.  The  superheat, 
therefore,  is  to  be  regarded  not  merely  in  the  light  of  saving  25 
to  30  per  cent,  of  the  coal  but  as  a  certain  security  against  the 
wasteful  and  objectionable  practice  of  using  two  engines  in 
front  of  one  train. 

Forms  of  Superheaters. — The  method  of  leading  the  currents, 
both  of  furnace  gases  and  of  steam,  is  of  primary  importance  in 
determining  the  efficiency  of  superheaters.  Care  must  be  taken 
to  protect  the  tubes  from  the  cutting  action  of  the  flame  and  the 
counter  current  principle  of  brmging  the  coolest  steam  in  con- 
tact with  the  hottest  portion  of  the  flues  is  essential.  The  ques- 
tion whether  the  tubes  should  be  arranged  transversely  or  par- 
allel to  the  current  of  hot  gases  cannot  be  considered  being 
finally  settled.  The  experience  with  the  stationary  boilers,  how- 
ever, would  indicate  that  the  latter  is  more  favorable  to  regu- 
larity in  heating. 

The  superheater  system  must  include  the  largest  possible  num- 
ber of  thick  small  bore  tubes  to  allow  of  frequent  intermixture 
of  the  currents,  taking  care,  however,  that  steam  that  has  already 
been  superheated  should  not  be  brought  into  contact  with  that 
in  a  damp  or  saturated  condition. 

The  velocity  of  the  steam  in  the  superheater  must  be  tolerably 
high  in  order  to  prevent  overheating  the  tubes.  The  upper  limit 
of  such  velocity  is  determined  by  the  permissible  fall  in  pres- 
sure and  is  considerably  higher  than  with  saturated  steam  on 
account  of  the  increased  fluidity  due  to  the  complete  gasification. 

Eliminating  Condensation. — The  conditions  holding  for  work- 
ing, with  saturated  steam,  which  compel  the  condensation  of  con- 
siderable of  the  entering  steam,  which  is  later  evaporated  and 
passes  through  the  cylinder  without  doing  any  work  and  may 
even,  if  the  piston  speed  is  sufticicntly  high,  remain  as  water 
in  the  cylinder,  are  advantageously  modihed  when  a  sufficient 
degree  of  superheating  is  adopted.  The  heat  exchanges  during 
admission,  with  superheated  steam,  take  place  at  the  cost  of 
the  surplus  above  the  saturation  temperature,  and  while  the 
steam  is  somewhat  cooled,  it  is  not  sufficient  to  cause  condensa- 
tion. The  loss  of  working  power,  due  to  the  contracted  volume 
caused  by  such  cooling,  is  unimportant.  During  the  exhaust  the 
heat  demand  on  the  cylinder  walls  is  comparatively  small,  espe- 
cially when  a  slight  supeihcat  still  remains,  partly  because  such 
steam  is  a  poor  conductor  of  heat,  and  particularly  because  such 
heat  is  directly  applied  to  raising  the  steam  temperature  and  not 
for  evaporating  water.  The  use  of  hot  steam,  therefore,  is  at- 
tained with  a  much  smaller  heat  interchange  and  the  mean 
temperature  of  the  cylinder  walls  is  kept  at  a  higher  point. 

It  must,  however,  be  borne  in  mind  that  it  is  only  by  a  very 
high  initial  superheating  of  the  steam  that  cylinder  condensation 
can  be  prevented  during  the  entire  working  stroke,  and  this  has 
been  objected  to  on  the  ground  that  with  such  excessive  heating 
the  superheat  is  not  entirely  expended  and  the  exhaust  passes 
out  at  an  unnecessarily  high  temperature.  Upon  these  grounds 
it  has  been  proposed  to  limit  the  superheat  so  that  at  the  end 
of  the  stroke  the  exhaust  will  be  in  a  saturated  state.  The  con- 
stantly varying  demands  upon  both  the  boiler  and  engine  of  a 
locomotive  necessitate  a  considerable  margin  in  the  power  of 
the  superheater  above  that  calculated  for  normal  use  and  it 
would  hardly  be  satisfactory  to  design  a  superheater  to  give 
this  condition.  Experiments  made  by  Prof.  Seeman  on  a  sta- 
tionary engine  show  that  the  heat  consumption  per  indicateu 
horse  power  fell  continuously  with  each  increment  of  heat  of 
the  live  steam,  notwithstanding  the  higher  temperature  of  the 
exhaust,  and  although  similar  experiments  have  not  been  car- 
ried out  with  locomotives,  the  numerous  trials  made  by  the  author 
have  shown  that  the  greatest  economy  is  invariably  obtained  with 
the  highest  steam  temperature,  notwithstanding  the  increased 
temperature  of  the  exhaust  steam  consequent  upon   its  use. 

In  order  to  utilize  the  increased  working  power  of  the  boiler, 
obtained  by  the  addition  of  the  superheater,  most  completely  and 


economically  it  is  not  sufficient  to  merely  increase  the  length  of 
the  admission  in  the  cylinder  above  that  calculated  for  saturated 
steam,  as  the  losses  due  to  insufficient  expansion  and  increased 
back  pressure  will  go  far  to  counterbalance  the,  saving.*  It  is 
only  by  an  appropriate  enlargement  in  cylinder  diameter  that  the 
tractive  effort,  while  maintaining  an  economic  figure  of  admis- 
sion, can  be  augmented  sufficiently  to  completely  utilize  the  in- 
creased working  capacity  of  the  boiler.  To  realize  this  the  cylin- 
der diameter  must  be  such  that  the  maximum  tractive  effort  is 
obtained  with  about  45  per  cent,  admission  and  the  lii^iest 
sustained  working  with  30  per  cent.  For  minimum  admission  20 
per  cent,  is  the  lowest  permissible,  below  that  point  the  working 
must  be  regulated  by  throttling. 

The  conditions  with  saturated  steam  are  entirely  different.  In 
order  to  reduce  condensation  losses  the  cylinder  dimensions  must 
be  kept  as  low  as  possible,  which  necessitates  a  wasteful  rate 
of  admission  when  extra  power  is  required,  and  it  is  upon  this 
difference  that  the  superiority  of  superheated  steam  depends.  Its 
recognition,  as  a  result  of  the  continuous  development  of  the 
application  of  superheating  in  locomotive  construction  on  the 
Prussian  State  Railways,  has  led  to  a  progressive  enlargement 
of  the  cylinders.  The  so-called  "characteristic  C"  of  the  Prus- 
sian  hot   steam  2-cylinder   locomotives  is  as   follows : 

dM 

c  = 

DR 

where 

d  =  diameter  of  cylinder  in  inches 
1  =  length  of  stroke  in  inches. 
D  =  diameter  of  driving  wheels. 
R  =  load  on  driving  axle  in  tons. 

This  figure  lies  between  3.9  and  4.7,  or  considerably  higher 
than  is  customary,  or  possibly  with  saturated  steam  locomotives. 
The  boiler  pressure   is   170  lbs.  per  sq.   in. 

It  may  be  appropriate  to  mention,  in  regard  to  the  difficulties 
anticipated  by  many  railway  experts,  as  likely  to  arise  from  the 
working  parts  vi-hen  continuously  running  under  highly  super- 
heated steam,  that  such  difficulties  have  not,  in  the  large  number 
of  locomotives  now  in  use.  given  rise  to  any  practical  incon- 
venience. Minor  difficulties  have  been  completely  overcome,  and 
as  far  back  as  six  years  ago  forms  of  pistons,  piston  valves,  and 
stuffing  boxes  were  settled,  which  have  since  proven  to  be  pei- 
fectly  durable  under  the  highest  steam  prcsj^urcs.  Lubrication 
troubles  have  been  c!iminate<l  by  the  use  of  oils  of  a  sufficiently 
high  flash  point  combined  with  a  simple  method  of  oiling  under 
pressure. 

Economy. — The  saving  in  coal  due  to  the  suppression  of  cyl- 
inder condensation  with  a  simple  superheated  engine  approaches 
about  25  per  cei|t.  when  compared  with  that  of  the  saturated 
steam  locomotive  of  the  same  weight  and  to  15  or  20  per  cent, 
when  compared  with  a  two  or  four  cylinder  compound.  For 
practical  locomotive  purposes  coal  consumption  alone  can  be 
relied  upon  for  comparison  under  present  conditions.  Rules  have 
been  given  at  various  times  for  determining  the  saving  available 
but  this  was  all  based  on  the  assumption  that  the  saving  in- 
creases uniformly  with  the  superheat,  which,  however,  is  not 
borne  out  by  the  author's  experience,  as  a  notable  saving  is  not 
realized  with  less  than  100  degrees  of  superheat,  and  above  that 
point  it  increases  very  rapidly. 

[Following  this  Herr  (ia''Iie  considers  the  subicct  of  compounding  vs- 
superheating  and  then  discusses  the  different  licsigns  of  superheaters  and 
gives  sotre  details  of  locomotives  using  superheated  steam.  The  series 
closed  with  the  account  of  a  nunil>er  of  comparative  tests.  We  will  publish 
an  abstract  of  these  chapters  in  a  later  number. — Ed.] 


Examination  for  Apprentice  Dr.\ftsmex,  U.  S.  War  De- 
p.\RTMENT. — The  U.  S.  Civil  Service  Commission  announces  that 
an  examination  will  be  held  on  March  4,  1908.  at  all  of  the  more 
important  cities  of  the  United  States,  to  secure  eligibles  to  the 
position  of  apprentice  draftsmen,  to  fill  vacancies  in  the  War 
Department.  These  positions  pay  from  $30  to  $60  a  month  and 
an  apprentice  may  enter  an  examination  for  the  position  of 
draftsmen,  where  the  salary  to  start  is  from  $1,000  to  $1,200  a 
year.     The  age  limit  is  from  17  to  21  years. 
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Editors. 


A  resolution  was  passed  at  the  last  meeting  of  the  New  York 
Railroad  Club  requesting  the  committee  on  subjects  of  the  M.  C. 
B.  Association  to  bring  the  subject  of  standardization  of  parts 
of  all  steel  cars  up  for  consideration  at  the  convention.  This 
resolution  grew  out  of  the  recommendation  in  Mr.  A.  M.  Waitt's 
paper,  and  while  the  suggestion  is  not  by  any  means  new,  it  ap- 
pears as  if  the  time  had  arrived  when  some  real  action  could  be 
taken  upon  it. 

The  desirability  of  such  standards  is  being  more  thoroughly 
appreciated  as  steel  cars  are  becoming  more  numerous.  When 
a  steel  car  is  damaged  sufficiently  to  require  it  to  be  sent  to  the 
repair  yards  of  a  foreign  road,  it  usually  is  in  a  condition  to 
need  some  new  parts  and  if,  as  is  often  the  case,  it  differs  greatly 
from  the  cars  on  the  road  doing  the  repairing,  the  delay  in  ob- 
taining the  proper  shaped  and  sized  parts  is  very  serious  and 
most  aggravating  to  all  concerned. 
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SUPERHEATERS. 


Herr  Robert  Garbe,  privy  counsellor  of  the  Prussian  State 
Railways,  has  probably  had  a  longer  and  more  thoroughly  prac- 
tical experience  with  locomotive  superheaters  than  any  other  rail- 
way man  on  either  continent.  While  his  published  works  give  in 
great  detail  the  results  of  his  observations  on  locomotives  and 
locomotive  appliances,  a  series  of  articles  which  he  recently  con- 
tributed to  the  Engineer  (London)  on  the  subject  of  the  appli- 
cation of  highly  superheated  steam  to  locomotives,  presented  the 
matter  connected  with  superheated  steam  in  a  comparatively  brief 
and  very  clear-cut  manner.  These  articles  give  the  author's  ideas 
on  each  separate  phase  of  the  subject  and  briefly  recount  reasons 
for  his  deductions.  An  abstract  of  part  of  this  series  of  articles 
is  given  in  this  issue  for  the  benefit  of  such  of  our  readers  as  do 
not  have  access  to  the  Engineer. 

It  will  be  seen  that  Herr  Garbe  does  not  consider  steam  to  be 
superheated  in  the  real  sense  until  it  is  at  least  i8o  degrees  F. 
above  the  saturation  temperature  for  the  pressure.  His  experience 
has  shown  that  below  this  point  there  is  a  very  rapid  falling  off 
in  the  advantages  to  be  gained.  The  fact  mentioned,  that  a  loco- 
motive on  the  Prussian  State  Railways  with  steam  superheated 
to  this  temperature  was  capable  of  developing  40  per  cent,  more 
power  than  a  similar  sized  saturated  steam  compound  locomotive, 
which  power  was  obtained  with  10  per  cent,  less  fuel  consumption, 
is  a  feature  which  is  worthy  of  the  most  careful  consideration. 


DESIGN  OF  WALSCHAERT  VALVE  GEAR. 


The  Walschaert  valve  gear  has  passed  through  its  trial  period 
in  this  country  and  is  now  being  generally  applied  to  all  middle 
and  heavy  weight  power.  There  is  no  need  to  recount  its  ad- 
vantages, as  they  arc  now  too  well  known  to  every  one  to  require 
comment.  There  is  need,  however,  for  our  locomotive  designers 
and  draftsmen  to  give  special  hicd  to  the  details  of  this  gear,  as 
they  will  no  doubt  be  required  to  design  it  for  application  to 
practically  all  types  of  locomotives. 

As  is  natural  in  applying  an  entirely  new  arrangement,  the 
first  attempts  left  considerable  to  be  desired.  Although  the 
Walschaert  valve  gear  had  been  in  use  abroad  for  a  great  many 
years,  and  its  details  there  have  been  fully  perfected,  that  fact 
proved  to  be  of  small  value  to  us  and  the  first  attempts,  based 
largely  on  foreign  practice,  were  not  altogether  suited  to  our  con- 
ditions. It  has  been  necessary  to  strengthen,  stiffen  and  simplify 
each  successive  application  as  the  weak  points  have  been  devel- 
oped by  the  very  hard  service  under' American  conditions,  intensi- 
fied by  serious  traffic  congestion.  We  believe  now,  however,  that 
this  period  has  passed  and  the  present  designs  of  this  gear  being 
applied  have  eliminated  all  of  the  serious  shortcomings  and  can 
safely  be  taken  as  a  basis  and  guide  for  the  evolving  of  designs 
in  the  railroad  drafting  rooms.  In  this  issue  we  are  giving  most 
of  the  important  details  of  two  different  designs  of  the  gear,  one 
from  each  of  the  larger  locomotive  companies,  both  of  which  we 
believe  to  be  good  examples.     In  an  earlier  number  we  gave 
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similar  details  from  a  design  on  the  Canadian  Pacific  Railway,  in 
which  it  replaced  the  Stephenson  gear  on  a  standard  locomotive, 
which  conditions  introduced  many  difficulties  not  present  when 
the  whole  locomotive  is  being  designed. 

The  three  most  important  features  of  this  type  of  gear,  after 
the  general  arrangement  has  been  laid  out  to  give  the  best  move- 
ment of  the  valve,  are  found  in  the  necessity  for  providing  as 
rigid  a  support  as  possible,  in  the  provision  for  reducing  wear 
to  a  minimum,  and  in  providing  sufficient  lubrication  at  every 
point. 


VANADIUM  IN  CAST  IRON. 


The  improvement  in  the  quality  of  steel  by  the  addition  of  a 
small  amount  of  vanadium  has  been  given  a  great  deal  of  at- 
tention by  metallurgists  and  steel  makers  during  the  past  year 
and  the  increased  strength  and  non-fatiguing  qualities  of  this 
material  are  now  pretty  generally  known.  There  has  not,  how- 
ever, appeared  very  much  information  concerning  its  effect  on 
cast  iron.  It  is  but  fair  to  assume  that  the  action  of  vanadium 
on  cast  iron  would  be  very  similar  to  that  on  steel  and  if  that 
actually  proves  to  be  the  case,  as  seems  evident,  the  field  for  im- 
provement will  be  greatly  extended.  About  the  only  figures  from 
tests  on  cast  iron  that  have  come  to  our  attention  are  found  in 
a  paper  by  Mr.  Richard  Moldenke,  secretary  of  the  American 
I'oundrymen's  Association,  which  are  given  in  abstract  on  page 
115  of  this  issue.  While  these  are  somewhat  preliminary  ex- 
periments they  show  that  it  is  possible  to  increase  the  breaking 
strength  of  good  machinery  iron  from  2,000  to  2,500  lbs.  and 
of  white  iron  from  1,500  to  3,900  lbs.  These,  of  course,  are 
wonderful  results  and  if  but  one-half  of  the  improvement  can 
be  obtained  in  regular  foundry  practice,  the  value  to  railroads 
and  manufacturers  will  be  exceedingly  great.  The  largest  field 
of  usefulness  of  such  iron  would  seem  to  be  the  cast  iron  wheel 
where,  in  spite  of  the  recent  increase  in  the  thickness  of  the 
flange,  there  is  still  much  room  for  improvement.  Its  possibilities 
in  connection  with  locomotive  cylinders,  valve  bushings  and 
rings  are  also  very  attractive,  as  experience  seems  to  indicate 
that  the  wearing  qualities  and  the  ability  to  take  a  high  glazed 
finish  while  at  the  same  time  being  soft  and  easy  to  machine, 
are  present  to  a  remarkable  degree.  Experiments  in  this  field 
are  now  being  carried  on  by  one  of  the  locomotive  companies. 

Ferro- vanadium  in  commercial  shape  ready  for  use  in  the 
foundry  can  now  be  obtained  in  practically  unlimited  quantities 
and  at  a  price  which  will  not  prohibit  its  very, general  use. 


A  very  costly  conflagration  occurred  recently  at  one  of  our 
latest  and  best  equipped  locomotive  terminal  plants,  in  which  the 
fire  started  in  a  shop  structure  between  the  two  roundhouses  and 
spread  with  great  rapidity  to  the  roofs  of  the  latter.  At  this 
time  both  houses  were  filled  with  locomotives,  some  of  which 
were  under  steam,  and  the  final  result  was  that  sixteen  locomo- 
tives were  destroyed  as  far  as  fire  can  destroy  them.  Although 
this  fire  spread  with*  unusual  rapidity  there  was  time  to  have 
saved  a  good  portion  of  these  engines  had  it  not  been  for  the  fact 
that  both  turn-tables  were  put  out  of  commission  within  a  few 
minutes  after  the  fire  started.  These  turn-tables  were  driven 
by  electric  motors  and  obtained  their  power  from  wires  which 
were  run  along  with  the  lighting  and  other  power  circuits,  on  a 
row  of  short  supports  on  the  roof  of  the  houses.  These  roofs 
being  of  wood  soon  caught  fire,  the  wires  were  melted,  and  the 
operation  of  the  turn-tables  stopped. 

This  is  not  an  unusual  condition  in  roundhouses  operated  by 
electric  turn-tables  and  is  one  which  should  be  immediately  cor- 
rected at  all  points.  It  is  a  simple  matter  to  put  the  wires  run- 
ning to  these  turn-tables  and  motors  underground  and  at  the 
same  time  that  this  is  being  done  a  motor  driven  capstan  or  reel 
should  be  provided  on  each  turn-table,  so  that  in  case  of  fire, 
engines  which  are  not  under  steam  could  be  drawn  on  to  the 
table.  This  arrangement  would  also,  no  doubt,  prove  to  be  very 
valuable  at  other  times  for  moving  dead  engines,  tanks,  etc. 


PRACTICAL  WORK  IN  CONNECTION    WITH    COLLEGE 

TRAINING. 
To  the  Editor: 

I  have  read  with  much  interest  the  editorial  in  your  January 
number,  entitled,  "Practical  Work  in  Connection  with  College 
Training."  My  own  experience  has  shown  me  the  importance  of 
work  in  the  shop,  or  office,  as  a  preliminary  to  teaching,  or  execu- 
tive work.  I  have  found  the  lessons  learned  during  the  five  years 
which  I  spent  as  a  machinist,  before  and  after  entering  college, 
of  almost  incalculable  benefit.  An  interregnum  of  three  years  in 
my  college  work,  when  I  was  assistant  manager  of  a  large  manu- 
facturing company  in  the  east,  opened  up  another  field  of  valu- 
able experience.  I  believe  the  fact  is  coming  to  be  more  generally 
recognized,  that  one  who  is  teaching  or  leading  young  men  along 
the  ways  of  engineering  should  have  traveled  those  ways  with 
his  own  feet.   ■      ■' 

This  is  a  natural  reaction  from  the  old  idea  of  the  college  pro- 
fessor who  was  necessarily  an  indoor  plant  carefully  kept  from 
exposure  to  the  rude  blasts  of  the  practical  and  business  world. 
Nearly  all  of  the  engineering  teachers  at  the  Case  School,  and 
of  those  with  whom  I  am  acquainted  here,  have  regular  outside 
work  in  addition  to  their  college  duties  and  are  employed  as 
consulting  engineers  and  experts  with  full  recognition  of  their 
qualifications  for  such  work.  When  there  is  this  feeling  in  the 
engineering  faculty,  it  is  pretty  sure  to  be  communicated  to  the 
student  body,  giving  a  stimulus  there  towards  good,  sound,  prac- 
tical training. 

I  know  that  the  majority  of  the  students  at  the  Case  SchooU 
especially  in  the  upper  classes,  found  practical  employment  dur- 
ing vacations  in  shops  and  offices,  as  far  as  was  possible,  and 
that  many  of  the  men  entering  the  institution  were  already  good 
workmen  in  cither  wood  or  iron.  Since  reading  your  editorial. 
I  have  been  interested  in  getting  statistics  with  regard  to  the 
class  which  graduated  here  in  190.7  and  I  enclose  a  list  showing 

Number   in   Class.  .."..,;;,i....,-..^.vVvj»V. •.■.'/» .t^^,..  .  86 

Number  havin?  had  practical  experience.'. 66 

.Vumber  of  years  experience: 

8  years  and  over.  ..'.._.,.,..,..,....•..♦.....,»--....  »u. ..,'....,. ,  3 
I  years  . . . .  • . . ...  •  v « •  ^-v ..*'•*  ...^»  •' •y-v-.^v,.  .**  *  •  • » •  ..^>  ^^^  *'^  v*  ■;•  ■  *       J 

O    \  cars    -  ^-...  .«•'••  ^  ...-.-y  •  k' ••:.•  V' *.!f '9  '  *^  ■■*.' *.*i.*  yf".  **4  •■  T.'*.^>*  T*.*-.*'*  *  * 

^  ^ ears  '•.».«.•'«.# ^ .  ..'j.  •■«,-■•._•■•.«•«  •  v*^  .*. ^-^  v^* •'•.••  *•  «  •  -•  .*.■..  •.•*•»  .  <* 

"i  years  •'^*  •^•■•.  *, .  .•"•/*  *. » .•■'.-.  .^  •*..»_■•  •■^  y  4_.  .^^  .  ..,•' .  • . ..  •  .«»  ^  ■  <  •.yj .  •  .  k  •**  .  *J 

0  years  •••'.«'•'...  4.* .  ^  ^  •.»«...*'*•••.•;•  ^  ■•'•  •■-••....'.■.i.,....^..  •.•■•.  o 
<fr  years  ■ . .....  .>•*  9  .'^.v •'•  y.-.-.'*^.... v-«  .t. sr. • •  ' 

1  year  and  over . , . .-.  .v',  .^ii  ..^  v'jV.i  •"*••• •  •  ^* 

fi  months  and  over.  .....-.■,... '*;;i-,.>•■..'^^■i..»Vt •— _^  "J* 

Nature  of  practical  experience: 

.  ,•-; . .  '•■■      Shop  and  dra  1  ung  room 18 

J\a]i\^'ay  shops  .  •.^••-•* ya>,>*^..*.>-*.p««*..4'^j.>~«r  ••.'•'.•^*«^.«'.'*««-**  p**^ 
Teacliing  and  farming  ....'. .  .'^,  t^..  ..>'.:^.i^;.'..^ ..:.!... '^^'.  ^>!*...'i  ;>v  .  9 
^ajC'^man    *  .  • . . . .  . .  ..'.  .a. .'.)»:.  •  •■.**  •  » •  •'.  ■  • .  •  •  •  *  *  ,*«  ■.■*•...»•-.'.  -  '  -7 

Other  occopations,  each  rcpri-sinted  by  one  student.  «ir<.-  as  follows: 
M.ichinist;  concrete  inspector;  chemical  laixsratory;  inginei-r.  draftsman  and 
telegraph  operator;  telephone  work;  bridge  work  and  concrete  construction; 
chemist;  farming;  manulacturing;  lumlxT  mill;  bookkeiptr;  mail  clerk. 
maeliinist,  helper  and  farm  hand;  locomotive  firing,  drafting  and  farming; 
clerk;  auloniobile  work;  civil  work  and  slKip;  test  depaitment;  shop  and 
farming:   shop  and  power  plant;  ranching.    ...       .  ,  ■     .... 


the  total  number  and  the  record  of  outside  experience.  There  are 
two  or  three  in  the  list  wlio  would  not  be  regarded  as  having 
had  experience  which  would  be  particularly  helpful  in  the  line  of 
the  profession,  but  the  great  majority  have  u«cd  their  opportuni- 
ties wisely. 

A  card  index  is  kept  of  the  Seniors  and  these  figures  arc  made 
up  from  the  statements  of  the  students  themselves.  I  have  no 
reason  to  doubt  their  reliability,  and  they  show  a  state  of  tilings 
quite  similar  to  that  at  Cornell.  These  men  were  raechiinical  engi- 
neers, but  I  have  no  doubt  that  a  somewhat  similar  record  could 
be  made  for  those  in  the  other  engineering  schools. 

I  well  remember  an  address  delivered  by  the  late  Professor 
Thurston,  at  one  of  the  Case  School  commencements,  in  which 
he  strongly  advised  the  graduating  class  to  take  at  least  one  year 
of  postgraduate  work.  He  concluded  by  saying :  "I  d.-*  not  mean 
another  year  in  college,  but  I  mean  for  you  to  put  on  your 
jumpers  and  overalls  and  spend  at  least  one  year  in  contact  with 
actual  things  in  the  shop."  C.  H.  Benjamin. 

Purdue  Universitv.  Lafayette,  Indiana. 
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FOUR    CYLINDER   SIMPLE   LOCOMOTIVE. 


Great  Northern   Railway   (England). 


Chas.  S.  Lake,  A.  M.  I.  Mech.  E. 


Among  British  railways  the  Great  Northern  is  by  far  the 
largest  user  of  the  .Atlantic  (4-4-2)  type  of  locomotive  and  to 
Mr.  H.  A.  Ivatt,  locomotive  superintendent  of  that  road,  be- 
longs the  credit  of  having  been  the  first  to  introduce  the  type 
in  the  United  Kingdom. 

This  was  in  i.Hq8,  at  a  time  when  all  other  locomotive  engi- 
neers in  Great  Britain  were  striving  their  utmost  to  retain  the 
eight-wheeled,  "American  type"  engine  in  the  front  rank  for 
express  passenger  traffic  working.  Mr.  Ivatt  numbered  his  first 
Atlantic  locomotive  "990"  and  gave  it  two  simple  cylinders 
r8}4  in.  diameter  by  24  in.  stroke,  coupled  wheels  6  ft.  8  in. 
diameter,  total  heating  surface  1,442  sq.  ft.  Grate  area  26  sq.  ft. 
and  working  pressure  175  lbs.  per  square  inch.  Although,  judged 
from  the  locomotive  standards  of  the  I'nitcd  States,  this  would 
be  considered  a  small  engine,  it  nevertheless  created  a  great  im- 
pression in  English  railway  circles  at  the  time,  principiliy. 
of  course,  on  account  of  the  departure  which  had  been  made 
from  previous  practice  in  the  matter  of  type.  The  standard 
express  locomotive  of  the  largest  class  on  the  English  Great 
Northern  Railway  at  the  present  time  is  that  known  as  the 
"251*'  class;  simple,  Atlantic  type,  with  5  ft.  6  in.  diameter  boiler 
and  wide  firebox,  having  a  total  heating  surface  of  2,500  sq.  ft. 
and  30.g  sq.  ft.  of  grate  area.  The  proportions  of  the  cylinders, 
wheels,  etc.,  remain  as  in  the  ''990"  engines,  which  appear  above. 

One  locomotive  belonging  to  the  "990"  series  and  also  one  of 
the  "251"  engines  have  been  built  with  four  cylinders.  In  the 
first  case  the  cylinders  work  single-expansion  and  in  the  second 
they  arc  compounded.  Engine  No.  271  with  four  simple  cylinders 


is,  by  Mr.  Ivatt's  courtesy,  illustrated  herewith.  It  is  the  only  At- 
lantic locomotive  in  use  on  the  Great  Northern  in  which  the  for- 
ward coupled  axle  is  exclusively  employed  for  driving  purposes. 
When  this  engine  was  first  built,  viz.,  in  1902,  it  was  fitted  with 
two  sets  of  Stephenson  link-motion  only,  for  working  the  four 
slide-valves,  which  were  of  the  piston  type,  and  it  ran  in  that  con- 
dition for  a  considerable  time.  Later,  in  1905,  it  was  taken 
into  the  Doncaster  shops  of  the  G.  N.  Company  and  fitted  with 
new  cylinders  having  their  valve  cheats  above  and  independent 
valve  motion  for  each  valve. 

The  accompanying  photographs  and  drawings  show  the  en- 
gine as  altered  and  at  present  running.  The  cylinders  are  cast 
in  pairs  together  with  their  valve  chests  and  passages,  and  are 
arranged  in  line  across  the  truck  center,  the  inside  ones  driv- 
ing the  crank-axle  and  the  outside  ones  crank-pins  in  the  leading 
drivers. 

The  slide-valves  are  of  the  open-backed,  balanced  type  allow- 
ing of  a  free  passage  for  the  exhaust  and  thus  reducing  the 
tendency  towards  back-pressure  at  high  speeds.  The  slide-valves 
of  the  inside  cylinders  are  worked  by  Stephenson  link-motion 
through  rocker  arms  and  those  of  the  outside  cylinders  by  the 
Walschaert's  gear.  Two  reversing  shafts  are  provided,  one  for 
the  Stephenson  gears  and  the  other  for  the  Walschaert,  the 
same  reach  rod,  screw,  and  handwheel,  however,  operating  all 
four  gears.  The  reversing  shaft  of  the  inside  valve  motion 
Larries  a  coiled  spring  instead  of  the  usual  counterweights  for 
neutralizing  the  weight  of  the  link  and  its  attachments. 

The  inside  and  outside  cranks  on  each  side  of  the  engine  are 
set  180  degrees  apart  and  at  90  degrees  in  relation  to  the  oppo- 
site pair  of  cranks,  so  that  the  two  pistons  on  each  side  are 
always  moving  in  opposite  directions  and  there  is  a  crank  pin  on 
every  quarter.  The  main-rods  are  all  of  equal  length,  viz.,  5  ft. 
9^  in.  between  centers  and  the  throw  of  all  cranks  is  10  in.  The 
crank-axle  has  journals  9  in.   long  by  8j^   in.  diameter  and  its 
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diameter  at  the  central  portion,  between  the  two  inside  crank 
webs,  is  7  in. 

The  crank  webs  are  of  the  circular  or  disc  pattern,  with  a  di- 
ameter of  I  ft.  8^  in.  and  a  uniform  thickness  of  4  in.  The 
distance  between  centers  of  journals  is  3  ft.  9H  in.  and  between 
centers  of  inside  crank  pins  2  ft.  Y2  in.  The  distance  between 
centers  of  inside  cylinders  is  2  ft.  Yz  in.  and  the  corresponding 
dimension  for  the  outside  cylinders  is  6  ft.  7^  in. 

The  front  engine  truck  is  of  the  swing-link  type  and  lateral 
play  is  provided  in  the  horn  cheeks  and  boxes  of  the  carrying 
wheels  under  the  foot-plate  which,  unlike  all  the  other  wheels 
of  the  engine,  have  outside  framing  and  axle  boxes. 


CROSS   SECTION*  OF  CVLI^'nER^ 
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FOUR    CYLINDLR    SIMPLE    LOCOMOTIVE. 


tiistAi     \u:<I.Hfc(ltiS;;,KAl».\V.\V     t  1-".\ia. ANti  > 

CiiAS^ s;'1:ake ;A; ai.  i.  Mei^i  i : 

AiiK'Hi;  lirin-ii,  r.iii.uitv.-:  iiv'^»n.;ii.  Xt'Tiliviii  «.-  in  .i;ir  tlic 
lary^csl  .u>cr  \»t  the  Aiiiinuc  14^4^2  Viypc  of  luftjinwli.vc  aiul  to 
Mr.  Hi  . /V,  Kvah;  'i>^'«.vmotivc  >iii»vnitkmlcnt  of;  tlwt  r< lad,  -lire-' 
lonjTi  fin*  criklit-  4ir;l^aviliR-  bcfii  tltc:  Ursi  to  iiUnMlucc.  the  type 
in  (he  l,'iut((l   KiTi!j:(l<)rt>.:."   >  .•.,>.:  .V 

This'  \va>  In  .iv'^i'^. :  al>V  ti^^  i..v..,u..iiM    v,ii>;i 

necr«i .  ill  Cir9al-  IJrttain  \yci:C:. striving  thiir  .tunn'sl  to  retain  t'lU' 
oiphi-wlii^ieW,^.  ■'Airiicricjij}  ..typ<;"  viigi.Bi'  .in  the.  froitt  '  ratik  '  fiiy 
cxpri-^r!;  pa'is.enspr  trrtffic  vcorlvihsf!  >.\rr;.Jvait 'jviJtuhi-rc'xl  hi>  llrst 
Vtlanlic  l.vcVifhotivo  "<X)o''  nYM  <ravi-  il  lufi  '^intpU-  cviindcrs 
i>S^4  in.  ihanu'tor  In-  j^4'  in;  s|rokcj  X7»ui»!cfl  whrtis  d  ft.  S  it). 
viirim(^tcr.  total  hc.atin.^;, ^tirK|f^V^i'.444  sij.^  ^^^u 

.tml  workiiig  }Vfi'$si»rt;  :i 7.5  \h>.._ \ti.:r  >»jtt:i ri-  fwh;  A^thrtnslt*  j tnJyC'J 
from  the  1t>(MiTioiivt-  :stan(lar(l^  of  the  i  tiirviif  ■Stait-;-'.  this  \v. >'nhl 
t>f  contiilL-nfl  a  suiafrongim-.  It  ticvcrtlii  1< --  iri'.tii'I  a  ;j;reat..iiu-' 
prc;5s»pn  Vjh    'E'tl^Hsli    M^^  a'  iiriHOipiliv/ 

■  >f  vOii*i-«.-:.  .<^'i   aVanhu   of  4hc   (K-pattiire   whjoh.  h.'ul   Invn   iliade^ 
fuun    pTevioV's   I,rf;irtJcO:  »^^  of    tyjH-,      '\'h\-    -tandanl 

i-.xj)r<-s5.  luv<in)o(iVt:'f>f; -th.e..  l;iry<'st.:^^^i^^^^^^^  on  the  l-'.nyh.-h  Great 
Northern  kailw'ay  Jtt  the  pi^est^iYi/tiinc  is  that  knoxvn-  a^  •  t^ie 
'25 1*!  elas'*::  simple;  Atfantlt-,Vype,  ■  witlt  3;  it.  ^  In.  tliiinicter  boiler 
and  with*  tTrt^hox.  fuavinjj  a  t'ofaT  herttiiig  sirrfare  of  *.?i<f)  sq.  ft 
aul  TiOAj  Mj.  ft.  ct  ijrate;  rirea.  "  I  he  prf ipoTtiorts  i>t  tlie  cylinders, 
wheels,  etc.,  ri'inaiii  ..%>  ui  the  ''iy)u''yng.U)es,.  which  appear  alX)ve. 
One  loCk>oiotiyc, 'heloTiising-;  tc>  .<^^  'tW;'  sefip>*  »th1  alsp  owe  «! 
the  ■■jsl"  engities  -have -beet)  hitilt  \vith  frirtr  i yiihder-  hi  tlu' 
'vrst  case  tlie  cylinders  work  >inj:1c-e.\"pai!>i<:)ti  atrd  in  the  -.eomii 
they  ari'  Vu:iip(ftfn(!rd    Etii^ine   .V'"^/ :27t  vvilli  four,  simple  i-vhn(ler> 


I-.  I)\  .Mr  Ivatt'$-ct.nirt.c8)';  ilht-traietl  herewith.  Jt  is  ilie  (uily  At- 
hnuic  i^iftiniinivx'  ill  iiSxi  00  the  Great  N'ortherii  in  which  the  forr 
ward  coupled  axle  is  exchi-»ively  employed  for  diivinti  purposes. 
AVhcu^this  enirijtc  was  lir.>vt  built,  \i/..  in  i<>0_*,  it  was  fitled  with 
tllVq.Wts  iiir  Stophelison  liiik-niotidu  oiilv,  for  working  the  fout 
>lide-valve>.  which  were  of  the  piston  type,  and  it  ran  in  tliat  con- 
dition for  a  considerable  time.  Later,  in  1005,  it  was  taken 
into  the  Uoncaster  shop.s  of  the  G.  N'..  ConriKiny  and  fitted  with 
new  cytiinlers  havinii  their  valve  chesfs  >iboV(f  and  independent 
valve  motirm  for  each   valve 

The  acconiiianyiiit?  phoiographh  and  drawings  show  the  en- 
gine as  alterc(l  and  at  proeut  nmniuK.  The  cylinders  arc  cast 
in  pairs  toiiether  w  ith  their  valve  chests  and  passages,  and  arc 
arranged  in  litte  across  tlu  truck,  cetiter,;  the- msidip.  CMtes  driv- 
i»ix  the  crank-a.\lc  atid  the  outside  ones  crank-])ins  in  the  leading 
drivers.  . 

l  he  sKdc-yalvCs  are  of  the'  opvH-bitckvd,  balaticed.  type  allow- 
ing Of  a  free  passage  -for  'the  -ifexb^  thus  re<liiciiig  the 
. tendehcy  towards  btuk-pre.ssorc  at  high  speeds.  'The  slide-valves 
of  the  inside  cylinders  are  worked  by  Stephenson  link-motion 
through  rocker  arms  and  tlui.-e  of  the  <>ui.-ide  cylinders  by  the 
.  \Val.«chaert"s  igtar:  Two  reversing  shafts  are  provided,  one  for 
the  Sttphenson  gwif^  andf.'thc  . fUliet  for  thtv  Walschaert,  the 
.=.anic  reach  rod.  screw,  and  handwheel.  however. operating  all 
ff'iir  gtars.  The  reversing  shaft  of  the  insitlc  valve  motion 
Luiries  a  coiled  >pring  instead  of  the  usiial  counterweights  for 
neutralizing  the  weight  of  the  link  and  its  attachments. 

The  inside  and  outside  cranks  en  each  side  of  the  engine  are 
set  I f<n  degrees  apart  and  at  "X)  dtgrees  in  relation  to  the  oppo- 
site pair  of  cranks,  so  that  the  two  pistons  on  each  side  are 
always  moving  in  opposite  directions  ai>d  there  is  a  crank  pin  on 
every  quarter.  The  main-rods  are  all  of  equal  lrnj;th.  vi/.,  5  ft. 
OH  in  between  centers  and  the  throw  of  all  cranks  is  10  in.  The 
crank-axle   has   journals  <>   in.    lonj,'   by  H' ^    in    diameter   and   its 
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diameter  at  the  central  portion,  between  the  two  inside  crank 
webs,  is  7  in. 

The  crank  webs  are  of  the  circular  or  disc  pattern,  with  a  di- 
ameter of  I  ft.  8.'4  in.  and  a  uniform  thickness  of  4  in.  The 
distance  between  centers  of  journals  is  3  ft.  9^^'  in.  and  between 
centers  of  inside  crank  pins  2  ft..  ?.  2  in.  The  distance  between 
centers  of  inside  cylinders  is  2  ft.  'j  in.  and  the  corresponding 
dimension  for  the  outside  cylinders  is  0  it.  714  in. 

The  front  engine  truck  is  of  the  swing-link  type  and  lateral 
play  \<  provided  in  the  horti  checks  an<l  boxes  of  the  carrying 
wheels  under  the  foot-plate  which,  unlike  all  the  other  wheels 
•  >f  tlic  engine,  have  outside  framing  and  axle  boxes.      ;  .      ..->.:".--! 


.•^•■^ 


^^??g 


-\.'     ,v^>   '  111  .     !  -^      ii 


^   //J' 


\h: 


>y^  >  >  >  >  V  >  >..  ryj,  ,m^r^^-^^r^^^^=S^if^-fj^-r^'rfr>^:^\^ "      -.'g  .-,  ^ 


cLii: 


M 


■  ^  J  '  ■    ' ;  jjy  y***     '^^^  "*  '"^ '' '  *  '  ^»**j***  t  ^  ^  J  J  ^ ^  J  j^  J ''  i^f^  ^^''i  ^  ^M  ' 


iT 


.it 


'..   -i;        1- 

^r-^           '■ 

.'■-^^^^ 

\Z.  .V i 

rrx    ck.  .Ti-a: 


5  TV  _^  j^ 


---.--^.-■^■:--.-liJ- 


ix,^x  ...vxit-  uVxumiii^'Ai-  stCTiox  bf.  Kuxs^ixC''  GtAk. 


.  -r^i  ^~n^'-W' 


KI,EV,VrtON    rir   OCTSfllK, fcvuxi»^|{^  'ik^S;iV;>;ArVjf  «.K>^ 


•■•  '    ».  f.ii  ^.'' 


K1.KV AT M »A"  < >r  IN' < i f <i   ('  V! .< N'Mivk?:  A N H:  V . v^ -VK ' r,J:'vii . 


104 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


The  cylinder  area  of  this  engine  is  equal  to  that  of  two  21  ^-in. 
diameter  cylinders  and  the  tractive  effort  is  113  lbs.  to  every  i 
lb.  of  effective  steam  pressure  on  the  pistons. 

The  boiler  barrel  and  firebox  outer  shell  are  built  of  steel 
throughout  and  the  interior  firebox  is  of  copper,  radial  stayed, 
with  three  expansion  rows  at  the  throat  plate  end  of  the  crown 
sheet. 

The  front  tube  sheet  is  recessed  back  into  the  barrel  for  a  dis- 
tance of  I  ft.  iiJ4  in-  from  the  forward  extremity  of  the  barrel. 
The  boiler  has  a  diameter  outside  of  4  ft.  8  in.  and  a  length 
between  tube  plates  of  14  ft.  It  is  mounted  with  its  axis  8  ft. 
1^4  in.  above  rail  level.  The  top  of 
the  tirebox  outer  shell  is  semi-circu- 
lar in  shape  and  the  extreme  length 
over  the  firebox  casing  is  8  ft.  The 
tender  is  of  the  Great  Northern 
standard  pattern  on  six  4- ft.  2-in. 
diameter  wheels.  It  is  fitted  with 
water  scoop  actuated  on  Mr.  Ivatt's 
patent  hydraulic  principle  and  car- 
ries 5  tons  of  coal  and  3,070  gallons 
of  water. 

The  engine  is  employed  for  work- 
ing express  passenger  traffic  on  the 
Great  Northern  main  line  whereon 
speeds  rule  high  and  train  weights, 
in  the  principal  services,  are  unusual- 
ly heavy  for  British  railways.  It  has 
given  every  satisfaction  in  working, 
but  no  further  locomotives  of  the 
same  type  have  yet  been  built.  The 
writer  has  had  frequent  opportuni- 
ties for  noting  the  performance  of 
No,  271  and  has  invariably  found 
the  engine  renders  good  service  even 

with  the  fastest  and  heaviest  trains.  Still,  no  better  re- 
sults are  obtained  than  from  the  larger  boilercd  two-cylinder 
Atlantic  type  engines  of  the  "251"  class,  which  are,  of  course, 
more  economical  to  maintain  owing  to  their  fewer  parts.  The 
coal  consumption  is  about  the  same  in  both  cases,  but  No.  271, 
as  might  be  expected,  uses  more  oil  than  its  two-cylinder  con- 
temporaries. 

The  leading  dimensions  are  as  follows: 

CENhRAL      DATA. 

Gauge   4   ft.   8  5^    in. 

Service     Passenger 

Fuel     Bit.    coal 

Tractive    effort     10.800  lbs. 

Weight   in   working  order 138,880  lbs. 

Weight    on    drivers 79,;')20  lbs. 

Weight    on    leading    truck ». 34,720  lbs. 

Weight    on    trailing    truck.  ...  *.'».•.,. 24,640  lbs. 


Weight  of  engine  and  tender  in  working  order 230,496  lbs. 

Wheel  base,   driving 6   ft.   10^    in. 

Wheel  base,   total 26   ft.  9   in. 

Wheel  base,  engine  and  tender 48  ft.   11  in. 

RATIuS. 

Weight  on   drivers  -r-  tractive  efTort 4.76 

Total  weight  -~  tractive  effort 8.85 

Tractive  effort  X  diam.  drivers  -r-  heating  surface l.OSO 

Total  heating  surface  —  grate  area 64.» 

Firebox  heating  surface  -f-  total  heating  surface,  per  cent lO.ft 

Weight   on   drivers  -=-  total   heating  surface 81 

Total  weight  -i-  total   healing  surface 106 

Volume   four  cylinders 8.8  cu.   ft. 

Total   heating  surface   -f-  vol.   cylinders 15> 

Grate  area  -i-  vol.  cylinders S 

CYLINDEKS. 

Number 4 
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Diameter  and  stroke 15   X    20   in. 

Kind  of  valves Bal.    slide 

WHEELS. 

Driving,    diameter    over    tires 80  in. 

Driving  journals,  main,  diameter  and  length %Vi   X  9  in. 

Engine   truck   wheels,    diameter 44    in. 

Trailing  truck   wheels,   diameter 44  in. 

BOILER. 

Style    Straight 

Working    pressure    175    lbs. 

Outside  diameter  of  first   ring 54   in. 

Tubes,    length    14    ft. 

Heating   surface,   tubes 1,162.75    sq.    ft. 

Heating    surface,    firebox 140.25    sq.    ft. 

Heating   surface,    total 1,303   sq.    ft. 

Grate   area    ^ 24.5   sq.    ft. 

Center   of   boiler  above   rail «a.'«^'.> 97/4    >t>. 

TENDER. 

Weight 91,616  lbs. 

Wheels,    diameter    50    in. 

Water  capacity    3,670   gals. 

Coal   capacity    5   toes 


THE  ERA  OF  STEEL  DM  CAR  CONSTRUCTION. 


Mr.  Arthur  M.  Waitt  presented  a  very  interesting  and  com- 
prehensive paper  on  the  subject  of  "The  Era  of  Steel  and  the 
Passing  of  Wood  in  Car  Construction"  before  the  January  meet- 
ing of  the  New  York  Railroad  Club.  The  paper  opened  with  a 
brief  review  of  the  history  of  the  steel  car  and  a  consideration 
of  its  length  of  life,  following  which  were  some  very  striking 
figures  on  the  growing  shortness  of  the  lumber  supply,  the  in- 
fluence of  which  is  even  now  being  felt.  Following  this  Mr. 
Waitt  spoke  in  part  as  follows : 

"At  the  present  time  there  are  three  distinctly  diti'erent  the- 
ories and  systems  in  connection  with  the  design  for  steel  cars, 
each  supported  by  able  advocates.  With  one  system  the  design- 
ers endeavor  to  carry  the  load  on  the  side  sills,  using  the  center 
sills  for  buffing  only.  Another  school  of  design  endeavors  to 
distribute  the  load  nearly  equally  over  all  the  sills.  This  design 
necessitates  a  somewhat  heavier  construction  of  car  than  the 
former.  The  third  school  of  designers,  which  have  the  support 
of  several  car  builders,  endeavor  to  carry  the  load  largely  on  the 
center  sills,  which  are  made  very  deep  (even  up  to  thirty  inches)  ; 
the  center  sills  thereby  not  only  carry  the  load  but  are  also  ex- 
ceptionally strong  to  resist  buffing. 


*"With  the  rapid  introduction  of  steel  car  framing  and  its  per- 
manence in  future  practice,  it  seems  at  this  time  desirable  as  far 
;ts  jmssible  to  eliminate  the  present  great  diversity  of  designs; 
for  such  diversity  makes  it  impossible  to  keep  the  necessary  parts 
in  stock,  for  interchange  repairs  in  the  shops  and  repair  yards 
of  the  various  roads  in  the  country.  Iviot  only  is  it  desirable  to 
simplify  and  eliminate  this  great  diversity  of  design,  but  there 
are  also  many  strong  argununts  for  working  toward  a  body 
framing  in  freight  car.^,  which  will  permit  of  an  underframing 
that  is  interchangeable  for  box  cars,  gondolas  and  fiat  cars.  The 
system  of  body  framing  which  carries  the  load  largely  on  the 
center  sills  seems  to  have  a  basis  which  will  readily  make  it  pos- 
sible to  have  the  body  framing  interchangeable  as  above  sug- 
gested. 

"Much  has  been  done  in  years  past  toward  unifying  and  sim- 
plifying the  design  of  wooden  cars,  and  it  would  seem  that  suf- 
ficient experience  has  now  been  had  with  cars  of  all-metal  con- 
struction, or  at  least  of  all-metal  underframing,  to  warrant  a  de- 
termined step  toward  standardizing. 

"It  would  seem  desirable  for  the  Master  Car  Builders'  Asso- 
ciation to  devote  considerable  attention  in  the  near  future  to 
eliminating  these  great  differences  in  design  and  the  unneces- 
sary multiplicity  of  parts,  and  to  lend  its  influence  through  its 
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recommendations  toward  greater  unifonnity  in  sizes  and  greater 
simplicity  in  design. 

"It  seems  perfectly  feasible  at  this  time  to  adopt  as  recom- 
mended practice  and  later  as  standards  some  rolled  and  pressed 
sections,  at  least  in  the  main  members  of  the  body  framing.  A 
move  in  this  direction  would  before  long  be  felt  in  increased 
simplicity  and  economy  in  interchange  repairs.  It  would  seem 
even  possible  at  this  time  to  adopt  standards  in  len.gths  and 
widths  for  steel  box,  gondolas  and  Hat  cars,  and  then  as  a  natural 
sequence  many  standard  shapes  and  sizes  would  follow.  It  would 
also  be  practicable  to  standardize  many  of  the  rolled  sections  for 
angles  and  channels  which  are  used  in  the  superstructure  of 
many  styles  of  cars  now  being  constructed. 

"In  freight  and  in  passenger  car  construction  during  the  de- 
velopment period  in  the  past  the  cars  were  strengthened  where 
found  necessary  and  all  sorts  of  makeshift  methods  and  devices, 
such  as  truss  rods,  flitch  plates,  and  the  introduction  of  malle- 
able for  cast  iron  were  made  use  of.  All  this  was  done  to  make 
the  car  stand  up  in  service,  with  their  increasing  size,  and  the 
increased  severity  of  the  work  imposed  upon  them.  All  these 
expedients  proved  ineffectual  and  unsatisfactory,  and  at  this  time 
the  needs  of  our  present-day  service  can  only  be  met  by  a  car 
with  a  steel  body  framing.  '- 

"During  the  past  year  one  prominent  road  in  the  coimtry  has 
designed  and  constructed  box  cars  with  not  only  a  steel  under- 
framing  but  also  with  a  steel  superstructure.  This  is  a  daring 
attempt  to  further  develop  'the  era  of  steel'  for  car  construc- 
tion, but  the  practice  is  one  which  would  seem  to  be  open  to  de- 
cided doubt  as  to  the  entirely  satisfactory  results  that  will  be 
obtained  in  service.  On  first  impression  the  observer  might  as- 
sume from  the  description  or  examination  of  the  all-steel  box 
car  that  it  was  in  every  way  a  decided  advance  step.  It  is  to 
be  hoped  that  railroads  will  very  carefully  consider  the  history 
of  steel  box  cars  both  abroad  as  well  as  at  home  before  going 
very  heavily  into  their  construction. 

"In  the  construction  of  gondolas  and  flat  cars,  except  where 
such  cars  are  likely  to  be  used  in  service  for  hot  cinders,  hot 
billets,  or  some  similar  lading,  it  would  seem  to  the  writer  the 
wisest  policy  to  use  a  wooden  flooring  rather  than  steel. 

"With  now  some  ten  years  of  extensive  use  of  steel  under- 
frame  and  all-steel  freight  cars  the  earlier  arguments  in  favor 
of  their  almost  universal  adoption  have  been  strengthened  and 
broadened.  Even  if  the  lumber  supply  was  likely  to  be  ample 
in  the  future,  there  can  be  little  justification  in  perpetuating  the 
wooden  car,  either  by  large  continued  expenditures  for  the  main- 
tenance of  light  capacity  cars  or  by  ordering  cars  with  a  wooden 
body  framing  for  present  or  future  use." 

"In  a  paper  read  before  the  New  England  Railroad  Club  in 
1904  by  Mr.  John  H.  MacEnulty,  the  writer  stated  that:  'It  has 
been  determined  by  two  of  the  largest  railway  systems  of  the 
country  that  the  drawbar  pull  required  to  move  a  ton  of  freight 
in  a  properly  constructed  car  of  100,000  lbs.  capacity  is  24  per 
cent,  less  than  that  required  to  move  the  same  load  in  an  aver- 
age wooden  car  of  60.000  pounds  capacity.* 

"This  is  not  only  a  strong  argument  in  favor  of  steel  car  con- 
struction, but  also  for  the  use  of  large  capacity  cars. 

"Ease  of  renewal  of  the  worn  or  broken  parts  in  cars  of  steel 
construction  is  a  feature  of  considerable  advantage  in  favor  of 
such  cars  as  compared  with  those  made  of  wood. 

"Another  great  advantage  from  the  use  of  steel  cars  or  cars 
with  steel  underframe  in  freight  service  is  developed  when  trains 
are  wrecked ;  for  steel  cars  in  wrecks  withstand  successfully  pun- 
ishment which  would  mean  the  total  destruction  of  wooden  cars. 
It  has  been  found  that  the  parts  bent  or  torn  in  damaged  steel 
cars  can  be  readily  renewed  or  put  back  in  their  original  shape  at 
a  comparatively  reasonable  cost. 

"Wooden  cars  are  damaged  yearly  in  large  numbers  to  an  ex- 
tent which  makes  them  unfit  for  service  and  not  worth  repair- 
ing.    With  steel  cars  such  a  condition  is  practically  impossible." 

"The  cost  of  steel  cars  per  ton  of  hauling  capacity  in  general 
is  less  than  with  wooden  cars.  In  wooden  cars  of  high  capacity 
it  is  found  that  the  ratio  of  light  weight  to  the  carrying  capacity 


is  ahogcther  too  high  for  comparison  with  steel  cars,  if  viewed 
from  the  basis  of  economy  in  operation. 

"In  cost  of  maintenance  the  steel  car  has  a  decided  advantage. 
In  meeting  the  requirements  of  service  in  the  operating  depart- 
ment again  the  steel  car  is  decidedly  the  favorite.  Steel  cars  arc 
so  much  less  liable  to  damage  in  service  that  in  many  cases 
where  a  wooden  car  would  be  rendered  unfit  to  continue  in  use, 
a  steel  car  will  be  free  from  any  serious  defects  and  will  con- 
tinue as  a  money  earner  and  not  become  a  money  lost; 

"The  life  of  wooden  cars  built  to-day  must  necessarily  be 
shorter  than  those  built  fifteen  years  ago,  for  at  the  present  time 
it  is  impossible  to  get  lumber  anywhere  approaching  in  quality 
that  which  was  required  in  first-class  freight  cars  in  1892. 

"Trains  are  now  frequently  being  made  up  containing  from 
sixty  to  eighty  or  more  heavily  loaded  cars,  weighing  from  3,000 
to  4,000  tons,  and  the  severe  service  and  strains  to  which  the 
cars  are  subjected  make  the  cost  of  necessary  repairs  to  the 
wooden  cars  increase  constantly.  On  roads  having  such  heavy 
traffic  and  handling  such  long  trains,  or  whose  cars  are  likely 
to  be  handled  in  such  trains,  they  can  ill  afford  to  spend  much 
money  for  the  heavy  repairs  and  maintenance  of  wooden  freight 
cars  of  imder  60,000  pounds  capacity,  and  it  is  clearly  no  longer 
profitable  to  build  such  cars,  which  are  necessarily  too  lightly 
framed  to  operate  in  conjunction  with  the  heavy  capacity  steel 
car. 

"As  showing  the  conclusions  arrived  at,  on  one  of  the  promi- 
nent railway  systems  of  the  country,  the  writer  has  before  him 
the  report  and  recommendations  made  to  the  chief  executive 
officer  of  the  company  at  a  recent  date.  1  he  report  recommends 
the  retiring  of  4.600  coal  and  coke  cars  ranging  from  nine  to 
twenty-three  jears  in  age,  and  having  from  40,000  to  60,000 
pounds  capacity. 

"It  was  shown  that  these  cars  average  a  cost  of  $95.98  per  year 
for  repairs,  or  ;i7.S  per  cent,  of  the  average  total  value  of  the 
cars.  The  tonnage  of  these  cars  being  compared  with  tonnage 
of  new  steel  cars  which  have  been  used  by  the  company  in  large 
numbers,  when  considered  in  connection  with  the  first  cost  and 
the  cost  of  maintenance  of  steel  cars,  and  based  on  experience, 
showed  conclusively  that  the  company  could  bu\-  3,000  new  steel 
cars  having  a  total  capacity  20  per  cent,  greater  than  that  of 
the  4,600  wooden  cars,  and  out  of  the  amount  that  it  would  cost 
to  maintain  the  wooden  cars  for  one  year  they  could  pay  6  per 
cent,  interest  on  the  cost  price  of  the  new  steel  cars  and  have 
remaining  over  $215,000.  A  desire  for  the  greatest  economy  for 
the  owners  of  the  roads  will  assure  the  substitution  of  a  lesser 
number  of  larger  capacity  steel  cars  for  old  light  capacity  wood- 
en ones. 

"Although  steel  underframing  and  practically  all-steel  con- 
struction has  been  used  for  a  number  of  years  for  about  all  of 
the  various  types  of  freight  equipment,  yet  it  is  only  during  the 
past  three  years  that  much  has  been  done  in  this  country  to 
adapt  such  construction  to  the  various  stjlcs  of  passenger  equip- 
ment. 

"Very  satisfactory  designs  have  been  developed  for  baggage 
and  postal  cars,  as  well  as  for  suburban  and  regular  passenger 
service,  and  within  the  past  year  also  for  Pullman  sleepers.  It 
is  yet  too  early  to  predict  the  outcome,  but  it  seems  to  the  writer 
that  in  future  development  of  the  design  for  steel  passenger 
equipment  cars  there  may  be  a  happy  medium  arrived  at,  and 
generally  adopted,  where  the  underframes  and  the  superstructure 
framing  will  be  of  metal,  but  a  reasonable  use  be  made  of  wood 
or  some  fireproof  substitute,  other  than  metal,  which  will  per- 
mit of  a  decorative  treatment  that  is  more  pleasing  to  the  eye 
than  is  the  case  where  thin  metal  is  used,  and  which  will  also 
have  all  of  the  rea.sonable  and  necessary  elements  (ti  safety  iof 
those  who  entrust  their  lives  in  such  cars.  :  ■  .■--    'v 

"In  the  early  days  of  steel  cars  the  matter  of  repairs  was 
looked  upon  with  many  misgivings  by  the  average  master  car 
builder  and  car  repair  foreman.  Experience  in  handling  these 
cars  in  large  numbers  has  shown  that  there  was  no  cause  for  any 
uneasiness  on  this  score.  In  the  repairs  of  steel  cars  it  is  not 
necessary  to  employ  specially  trained  labor,  and  very  few  extra 
tools  or  facilities  are  absolutely  necessary,  though,  of  course,  a 
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The  cylinder  area  of  this  engine  is  equal  to  that  of  two  si/i-in 
diameter  cvlinders  and  the  tractive  effort  is  113  lbs.  to  every  J 
lb.  of  effective  stenm  pressure  on  the  iiistons. 

The  iK^ilir  b;irrcl  and  firtlwx  outer  shell  arc  built  of  steel 
throughout  and  the  interior  firebox  is  of  copper,  radial  stayed, 
with  three  expansion  irQwa  at  th<:  throat  plate  end  of  tin:  crown 
sheet. 

the  front  tubi-  shoot  is  nccfscd  back  into  tiu-  b.irrol  frtr  a  dis- 
tance of  i  ft.  11 '.I  in,  from  the  forward  extromity  of  the  barrel. 
The  boiler  ;has  a  diameter  .outside  of  4  ft.  8  in.  and  a  length 
between  tube  platen  Qf.  14  ft.  It  is  mounted  with  its  axis  8  ft. 
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•  ■  ^  ■  V  •  < 


►  '•;  f  ••••.*'•  « 


Wcislit  of  etiK'ui'  anil  tender   in   \v;>fking  or.kr.  , 

\\'hi'ci   l).isc,   driving 

Ulici'l   lia^c,    total ;.*:.-, 

Wlictl  ba>c,  engine  and  tender. ..  .iv.. 

RATi./S.  :;>•;. 

Weislit  on   drivers   -f    tractive  effort J"  ..»■«;. 

Total    wiielit   -r-    tractive   effort.. .,*.■,'»> j.'. 

'I'ractivi-  ftTort   X   diam.   drivers   -f-  heating  surface.' .''.  .■Jv.-.'.ii 

Tj'tnl   lieatinc  surface   -f    Rrate  area 

Firtbiix  luating  ."Jiirface  -:-  ic  tal  heatiiiR  surface,  per  cent.., 
Wtielit  on  drivers  -4-  total  hcatincr  siurface,,,  ..*,  ...v* .....:, . 
Total    wcicht   -:-    total    heating   fciirfacc. .  . . .  .•,'.y'i,i-.''j5l'iV..;-i.' 

\'oliime   f<  ur  cylin<!ers ;.Vi'..«««'..»i»iV 

Total  heating  surface  -f-  vol.  cylinders.  ._>  Jwi.ii  ,.»,,,.  .\. 
Grate   area   ->    vol.    cylinders.. ^ ..'.'...;  ..ki.,.,'../. 

CVLINIIEKS.  •  ■  j"      ,' 

Number      1 . .  ; .-, 

Kind 


.••..S.^O.liiO  lb«. 
;6'  ft.  1("4  in. 
, .  .2<>  ft.  9  in. 
..lib  it.  11   in. 

•>  •  •*  •  «  •  •  •  *  o.«*> 

>-i;,;  *;.,..  1.0.10 

•  •  (^  •  V  «  •'•-■  »V^'£- 
>  •  •.«-«■•'«,•  t  •  1U,9 

••'  •    •   m   « '•    r  •    •  •  J    -  V 

...  ;8.8  cu.   ft. 

>: 159 

ii..-.f.i. ...•..■* 

■  •   •m.i-\.fr W 

,■. ,^» . .  .Simple 


•Iji  r\Vt  • 


K«><R.  cyuxpKR  si.yiw.iv  I. «><::©  NtOTrvE. 


niatneter  and-  strnkir. 

Kind     >f   valves 

w  iiErcs. 

r>ri\-inK.    iHannttr    over    tires .•..;......... 

Driving  joiirnaTs.   main,  diameter.  aTid   lcttgttl..v 

F.n^;iiH-    truck    w  IieeJ'.    (iiriineter  .  .  .  .  , .... 

Trailing    truck    w!ieel<,    diameter 


...    15    X    20    in 
Cal.    «liiic 

I    f-a    V   •   ■'   a.  i^  v.«    ■  A*'       in  . 

•  ■-' '.  7 .  < .  .^ . .  44 '  in-. 
.l-..-«-.^..  ...i.  .  .44  -In.  - 


l  he.  leading  djmensioii^  a re^a.s  fulluw.^; 


(LMipc    .  .  ...  .... 

i^er-vicc     ....... 

|-iiel  :^-. . ,  .'...■'.-.■.  . 
I'r.irnve-    cffiVrt 

V\  •   .■'-  -    )'.     w  "•!  'f.g  tr.iU  : 

W  <   :.  :■         ■  .       .-t  f'.S.  .... 

\\  <  iCi  -t-    oil      li  .I'DIli;  ;  t'riK:'.. 

VVri)«ht   oj, -  l.r.ii.liii^   trtu  1. 


4  ft.  S-i  in 
.  .  .i'a^scnKfi 
. .  .!>«.    coat 

■1t;,>t>rt  Ills 
.i:i.-,s«o  Ihs 
.  T  !».;'.:!<»  !'»s, 
.    .M.TSO   Ihs. 

24,fi»<>  lbs. 


Sty  If  ■ 

\\ori\i.!v      i'..^^lti^.-      ■ 

(  •utsidf   ili.'.ineter  of  ftrsf ;  rtiiR, 
Tuties,    length     .,.......;  ..■,.■. 

Mt-'itiiiv   siirfaee.   tubes...-;.,',:., 
llcirin*.;-  s.iirf.-!ev.    firebi  x ...'.,.  . 
Itiatintr   surface,   tota! 
Grat'-  area    ...  i .... . 

Center    of   fiot;«;t   aUoM     iio... 

\\V,inht    .,  .  .. 

W'hec  l«s    di.Tnifter 
Water  capa«it  . 
C'nal   c,3(>acitv 


BcJlLFR. 


»•  r  w  "w  •  K  f  4  ■ 


Yr«»T>FS: 


•  'i  V  •  •  • 


:^traiRht 

....... jr.i    lbs. 

;.;-...;.,.: 54  .in. 
A  ::...1,14.  ft. 
l.K.S.T.'i  sq.  ft. 
.  .l-Jft.2.%  sq.  ft, 
. .  .1.303  9^1.  ft. 
.■...24.5  Ml.  ft 
....... $7'/i    in. 

91.610  lbs." 

50    in 

,....3,670  Kals. 
>'.  j  '.«....  d    tonk 


THE  ERA  OF  STEEL  IN  CAR  CONSTRUCTION. 


preheii- 


tko ..  sirl ! 


•ird-tlu 


W  .  be. ! 


i.li.. 


.\ir. 


\'\...  :  .■    Hi  ..pai^tf-i.^^  i.-. -■.-•■  -  -,.-•■:■ 

.\.    ■.       pf.v/,i':it   timr   thtii  Titithe^ 

orics  urrd  .'.y:':  •.fie.ctiuii  1  carSj, 

va\h  siri>pO|ntHl  uy::jtb.  'ksign- 

ers- eiidvaVu-F.  t<>va.rf-y.  nji   i;,.;iM  „'.-\;  iiic  -.!>(-  -1 :.-.  .ii-:i,!y  li.c  ceuter 
sills, .  for  buljriuj^  •0^>k^.' .  .■\nptlvc.r\,.scli^^^^       ui   de.'^iijii   eiidr.:ivurs  to., 
distf ;biit<?  'tliii?  k'a.d  ii.eariy'  efjuaHy  o"v«>f'  a;H.  the  siUi.'    T^       desfprtV 
nt'K  .-  itiu  ~    :;    >i;>nievviiat  heavier',  con^truetipn.  than   tin- 

fornur.  Ihe  thirdl.'chool  of  dc.=.igfiOri'.  which  hnve  the  sui'iH-n 
Cif  several  car  butkkrs.chdeavf.r  to  carry  the  load. largely  on  the 
center  sills,  which  arc  made  very  deep,  (even  up  to  thirty  inches)  : 
the  center  sills  tbcf<bync4on^^^^^^  load  but  titc  also  ex- 

teptiortally  strong  to  resiist  biilling. 


I'Ki  iiiirvduj.'tit.ai.  i>.f  .->!  iCiniiu^-atid  its  per- 

iri  'i.vr;ioiitV.' :Jt  :.?ccjii.>.  .ii  ti:^  liuii-  .ilosirablc-as.far 
■  !iriii;;:it<     rlic  '  I'f'  -<  ;;t    jt>':.l -divir^iT  v    nf   desiH-lls  : 

kirij'tii'    :■■    ■  — ^iT^'jiJin- 
'ndr-xvitCil.i^-J'ardf 
■i  .ill',  m  llu    iMi,;i^v>,      XmI  ;iii:U,.is''JtAEk'siT;rbk.:to' 
:  riL-v  .•    ''t'liH   oi>;i1  V!m  ,  r^'iiv  ■  .>r' (!('^iic|,,-:|jqt  ihvrc' 
yiuiuin  ward;  a  body 

1  riirjiiiio  A  kith ;  .iyiit-iperniif .-M; <ui ;  itHd'erfntining ' 

thafis  iii'.<.i\l..,iiiiv.itjii  i'.r^ix.;aiy;>.^«r.f|<k'i;iv. -T       ilat  cars,  .The 
sy.stnn  of  iyodj    ir.iinmg  Avhich.  ;carric.<  t^^  l;ir};<.Ty  on  the 

.citiltr  .siiU  sfcins  tti  I'lavo  a'JJl»si-s:'which^\vil^  readiK  .niak^^^  pos- 
sible to  Iia\  bi>ti\  "iraiHin't  itifl»rt:hatigV.'ib]t'  .Ti=  abwe  sligr 
KC-sted; 

"AIikIj  lias  laeri  Uoi.ii-  jii  \^;ii-  jiii-t  ti>\\.in!  uniivin.iL;  ;iiid  bim- 
piifyiiij;  liic  .<k>iyir  (.if  ',woV>«k't)'cars.  and  it  would  s<»ni  that  suf- 
iWii-jritje^L^UVinicc  lias'^^K  cars  <)f  a^ll-inctnl  con- 

>t  j-iicti.on,  .W  at.Te.iLSt  «;{  ;tlUi>K-ta1  ilnd<irfrainiiig,  to  warraht  ,31  ,d&- . 
teruTifie'd.  stop  ti>vc;iid   .^.t.'iidardi/iiTg.  .    •     „ 

"it  would.  .sevinAksirabk-  for  the  Master  Car  Ihiflders*  .\sso 
cJat ion   to  tlcvote;  considerable   atioiition   in   the   near   future  to 
ilitijinatin^  these  great   differences   in   desijrn   and   the  tnineces- 
-:iry  jiniltiplicity  of  parts,  an<l  to, lend. -its  innucfice  through  its 


M  \K<  It.   i'.»<t>. 
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lu.-i 


riconimcndaii«jns  toward  grt^atir  -ivnilnrniify  iii  sizt-s^  atVtl  groak'r 
simplicity   in   de>ign. 

"It  soems  pt-r t'vcth-  k-asiblcrtt.  litis ,  ti«Tc-  to  ailopt  -as  •  rccoin- 
mcndod  practice  and  later  as  standards  some  foiled  an<I  prc'^scd 
section.-,  at  lea-i  in  the  main  nieniber>  of  the  body  iraminp.  A 
move  in  this  directiun  would  before  It >»m  bo  felt  in  increased 
simplicity  antrwpimniy"-  in  interchaii>ie  repair.';.  It  \\<vuld  seetn 
even  ptissible  at  this  time  to  a<lopt  standards  in  lengths  and 
\vi<iihs  for  steel  box.  gondolas  and  llat  cars,  .lud  then  ;is  a  natural 
sequence  numy  standard  siiaiies  ,iiid  sizes  would  fojluw.  it  would 
alstj  be  practicable  tu  standardize  many  of  .tire  rtdlcd  sections  for 
angles  and  channels  vvln'ch  are  llscd  "iiv  the  sMpetstructttrc  6£ 
many  .-(yles  of  car-«  now  beinj;'  constructed 

"In  freight  anil  in  pa-senger  car  cqnstriiction  during  the  de- 
velopment period  in  the  past  tht  cars  .were  strenKthened  w-here 
found  necessary  ami  all  sorts  of  ntakcshvft methods  and  devices, 
such  as  truss  rods,  Jlilcli  plates,  and  the  introduction  of  malle- 
able for  cast  iron  were  made  use  of.  All  this  was  done  to  make 
the  car  sianrj  up  in  service,  with  their  increasing  «.ize,  and  the 
increaswl  severity  of  the  work  inii>osediip0J!t  them.  All  these 
expetlients  proyed  inefifectual  and  unsatisfactory,  and  at  this  t'mc 
the  need-  of  oiir  present-<lay  scTyicc  can  tuily  be  nict  by  ,a  car 
with  a  steel  l>ody  framing.         ■'.• ;    •        ;  .    ". A:    .'         a.:       '.•" 

"Dur uig  the  past  year  one,  prominent  road  in  tl»c '  country  has 
designed  and  constructed  box  cars  XyitK  libt  oiily  a  steej  under- 
ir.iming  but  .ilso  Ayith  a  steel  superstructure.  This  is  a  daring 
attempt  to  further  devel<.>p  "the  era  of  steel'  for  car  coustruc- 
lioii,  but  the  practice  is  cilK"  which  would  ^seent  tti  be  «n)cn  to  <Icr 
ciiled  doubt  as  to  the  vntifcly  siStisfaetory  results  th.at  will  be 
obtained  iii  service.  tJii  first  impressioii  the  ob.-efviT  nnght  as- 
sume, froni  flie  dc<criptit»n  or  cx.imtnatiou  of  the  all-steel  box 
ear  that  it  was  in  every  way  a  decidid  advance  step.  |t  is  to 
be  hope<l  tliat  railr«>.jds  vvill  very' carefully  consid^irtlio  history 
t  steel  Imi\  curs  both  abroad  as  well-a*  at  honje  .licfotcf^going 
very  hcaviKiiUo  their  c«)nst^uction.,^-^  ...  ' 

'"In  the  constructioti  of  gondolas  and  tlai  ^.^^■^.  except  where 
<;uch  cars  are  likely  to  be  u^ed  in  -ervice  for  hot  cinders.  li<.)t 
billets,  or  some  siuiilar  lading,  it  would  sceni  to  the  yvriter  iht 
wisest  p()licy'(o  ase  a  wooden  lloorittg  rather  iluiri  steel,       . ..•.-=:- 

'\V'i«h  now  M>me  ten  years  Of  extensive  u>e  of  st^eel  tmdfer- _ 
frame  and  all-steel  freight  car.s  the  earlier  argunient>"  in  f.iv<>r 
of  their  almo&t  universal  adoption  have  beeivyiXMigtlu'iiedaivd 
broadened.  Kyen  if  the  hitnber  supply  was:  likely  ;(«.>:  be  auiple 
m  the  future,  there  can  b€  little  iustilication  iii  perpetuating  the 
wooden  car,  either  by  largo  conlimicd  expenditures  lor  the  in.iin- 
tenance  of  light  capacity  cars  or  by  onlering  cars  with  a  Avoodcn 
body  framing  for  presetit  or  fxiture  use. 

■  In  a  paper  read  before  the  New  England  Railroad  Club  in 
1004  by  Mr.  John  II.  MacEmdty,  the  writer  stated  tint :  'It  has 
been  determine*!  by  two  of  the  largest  railway  systems  of  the 
country  that  the  drawbar  pull  required  to  move  a  ton  of  freiglit 
Ml  a  properly  crmstriicted  car  of  loo.ooo  lbs.  capacity  is  24  per 
cent.  less  than  that  reipn'red  to  move  the  same  load  til  ;itl  aver- 
age woo<len  car  of  (w.iMO  pounds  capacity.' 

"This  is  not  only  a  strong  argument  in  favof  of  steel  car  con- 
struction, but  also  for  the  lise  of  large  capacity  cars. 

"Ease  of  renewal  of  the  worn  or  broken  parts  in  cars  of  steel 
construction  is  a  fe.uure  of  considerable  adv.mtage  it)  favof.  of 
such  ear>  as  compare<l  with  those  made  of  wood.       .>     .    V; 

'"Another  great  advantage  ftbrti  the  use  of  steel  c."irs-bf  cars 
with  steel  underframe  in  freight  service  is  devdopcd  when  trains 
are  wrecked;  for  steel  cars  in  wrecks  withstand  successfuHy  pun- 
ishment which  would  mean  the  total  destruction  of  wooden  cars. 
It  has  been  found  that  the  p.irts  bent  or  torn  in  da inaged-  steel 
cars  can  be  readily  renewed  f)r  put  back  in  their  original  shape  at 
a  conn»arativcly  reasonable  cost. 

"Wooden  car-  are  damaged  yearly  in  large  numbers  to  an  ex- 
tent which  makes  them  untit  for  service  and  not  worth  repair- 
mg.     With  steel  cars  such  a  condition  is  practically  impos>ible." 

"The  cost  of  steel  cars  per  ton  pi  hauling  capacity  in  general 
IS  less  than  with  wooden  cars.  In  wooden  cars;  of  high  capacity 
it  is  found  that  the  ratio  of  light  weight  to  the.carrying  capacity 


is  {iTtogetjicf  Uhi  high  for  coiUpaTtsOH  wrth  sf*!-*?!  cars,  if  A-icwed 
from  the  -basis  :o{cc.6nojiiy  in  ppfctatton, 

"Iii  cost  of  ntaHTtcn.'ince  the  steel  car  luis  a  decided  advantage. 
In  meeting  the  requirements  of  service  in  the^etperatiiig  <ieftart- 
mcnt  again  the  steel  car  is  decidedly  the  favorite.-  Steel  cars  are 
SO:  much  less  liable  to  datnaige  ip.  scr>ic«  .ibjU'  in  :maj[jy  :X^^ 
where  avvoodcn^  cti  r  wonld  bcr  rci>dcred  xuifit  to  cotirintie  in  use, 
a  steel  car  will  be  free  frc^m  any  serious  defects  an<l  -will  cottr 
tinue  as  a  nu  aicy  caTner  at  id  not  ,bec«inic  a  mone>'  bfter.  •  . 

"The   life  1t>t«;'oo<Ien  cars   b^^  nit**?  ficccssarily  be 

shorter  than  those  built  fifteen"  years  -ago,  for  W''U"epro5c.nt  itime 

~Mt  is  iinpo-sible  to  get  lumber  anywhere  approaching  in  quality 
that  which  was  required  in  tirst-class  freight  cars,  in  ifk^j. 

"Trains  ia re  : now  freqaeruly  being  niade  up  cont.-iining  irOiji 
sixty.to  eighty  or  iiKire. heavily  loaded  cars,  weighing  from\3.000 
to  4.000  tons»  and  the  severe  .seri'icc  and  strains  to  whiclj  the 
cars  arc  stil>iccte<l  make  the  cost  :r»f-  nocfsvary  Tcitairs  to  the 
woo<len  c;ir>  mcrea-e  const,>ntIy.  C  >ir  roads  li.-i\ijig  such  heavy 
traffic  and;  liandliiig  sncli  Irti^  trfiiii>(,..if»i:;  wlios^-  ca  a.rc  likely 
to  be^^fiuidlyd  in  stich  trains  to  sjietid  much 

money  for  the  tieavy  re]>.iirs  "Mix!  tnainteii.ince  of  Avuodeh  freight 
cars  of  under  (xmxx)  pounds  c;ii^.^city.  .and  it  is  clearly  no  Icmger 
profitable  to  build   such  car-s,'  .whjch.«re^,tm'<'<sari|y  ;to^ 
framed  to  operate  in  conJUJic^ion,u-nli  the  hitravy/  capacity  steel 

-.car.  ;.r"  ■  ■^-  ;-s:;  ,':.-^:(-.,  A  , :  ■.: , ;  - ,  .r  \-;K::-  V^^.  ;:;V'o-v  .■  -4'  -:,''..' . 

**As  showing  iliccoiitltisi^  .it.  oni  ri«te  of  tlte  l^rcinu- 

ncnt  railway  systems  of  the  countrxv  tb^AxTitcr  has  before  him 
the  report  mid  rccon>mendatic>nis.  hiade  to  th.e-'  chief  eKceutive 
ofticcT  of  tire  coinjtany  at  ,1  recent  date.'  J1i<-  report  recommends 
the  retiring  fM'4.'"00  coal  and.  cci^kc  cars  raiignn^  from  nine  to 
iwcnty-tlirce  year?  in  age.  and  having  from  4t\ooo  to  60,000 
pouiids  capacity. 

■'It  wis  .shown  that  fher*c  c  a  cost, of  $05 oS  per  year 

fcrt-  repairs,  or  37.;^  per  tynt; -of  the  avet;age  V'tal  value  of  the 
cars,  flie  tonnage  of  tiKse.  cars  being  comj>?»rvd  with  tonn'sge 
of  new  steel  ea.Ts  wliich  ha\e;  bev»i-iised  bxtfVeeoitipanyiii  large 
nunVberN  w^heil  A'Onsidcrvd.  iiiV.tXiwnectioM.  and 

the  cost  of  niainu-nanceVtf  steer  6arsi  aiid  birs^^f  oil  experience, 

.^showed  tonchisivelv  tliat  tilt-  coiiiiKiny  c<.j\iJUI  buy  3>kkj  new  steel 

"^vtars  having  a  i'Otal  c;q»acny  ^,  ^>er  -feiTt;  ^jftiiter  ihajr  tUstt  of 
:  tiic  4..CQ0f  wooden  cars^  and  t >itf  0 f  tttc  iariii  mnt .  tbatt  it .  would  cost 

i  to  iiiaintyiir  Xlic  woqdeti  cirs  lor'<>tK  A|v^f  lliiyrcowM  pay  6, per 
cent,  interest,  on  the  cost  jiiMce  of  tlic  fiyiV  itecl  c;irs  and  have 
remaining  over  $215.000. ,  A  desire  for  the  greatf-tfc-jJiiomy  fur 
tht!  mvJiers  of  the  roads  w  ill  asslirfe;  the  :sul*sfitiitioii-*>f  .a  lesser 
muhber  of  lai'gcr  capacity  steel  ca^sf^r  old  fight  cap.icit>'  WoAdr 


ell  ones. 


"Althongh  sicel  underframing  '>ijd  ;practically  all-stocrt  cnri- 
struction  lifts  been  used  for  a  tiuimber  of  \  ears  for  about  all  of 
the  various  types  of  freight  equipwviit,  y-ct  it  is^rtiily  <luriiig  the 
past  three  years  th.it  much  has  beeii  dojK-  iu  thi-  country  to 
adapt  such  cguslructiuu  to  the  yaxious.  styles  >>i  passenger  equip- 
ment, ■■/"^v    ■-';.■■■:-■  ■■^■J-v'v''v^'.'-:-'J;'^V  'y'"-}>''^'  ' 

"Very  satisfactory  d«ign$iiavebeeri  developed  for  baggage 
and  postal  cars,  as  well  .is  for  subttrban  .and  regular  passenger 
service,  and  within  the  p.ast  year  al-o  for  TuUman  sleepers.  It 
is  yet  too  early  to  predict  the  outcome,  but  it  seems  to  the  writer 
that  in  future  devolopmeut  of  the  design  •fi^J^-^^st^Gl  prrssenger 
equipment  cars  there  may  be  a  hnppy  medinjfn  arrived  at.  and 
generally  adopted,  where  the  underframes  antl  the  superstructtirc 
framing  will  be  <'l  metal,  but  a  reasonable  xtse  he-  made  of  wood 
or  some  fireproof  substitute,  bthet  than  metal;.:  which  will  jicr- 
mit  of  a  decorative  trcatnurtihat  ii;  more  ;pleasing  (o  the  c\"e 
than  is  the  case  where  thin  metal  is  usibd.  and  which  will  al-o 
have  all  of  the  reasonabio  and  .necessafy  tlenu  nfs  .>i  -.itVtv  for 
those  who  entrust  their  lives  inrsticht'ar&. 

"In;  the  early  daj^  of  steel  .c^s' the  matter^Qf.  repairs  vras 
lookwl  Upon  with  many  misgivings  by  the  average  master  car 
buildef  and  car  repair  foreman,  fixpericnce  in  handling  these 
cars  in  large  numbers  has  showMl  that  there  was  np  cause  for  any 
uiuasiiu-s5  on  tills  scores;  -In/ th*;;jf«iF*air*  jof  steel  cars  it  is.  not 
necessary  to  employ  speci.'dly  .triiiiied.  l.ifbot;  a>jd  very  few  extra 
tools  or  facilities  are  .alKS0lut«?ly  ticci-ssafy,  thouglu  of- course,  a 
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few  especially  adapted  tools  and  appliances  will  greatly  facilitate  being  so  entirely  different  from  that  of  wood,  a  great  many  ad- 

the  work.     On  roads  having  large  numbers  of  steel  cars  in  ser-  vantages   and   possibilities   are   obtainable   in  a   steel  car   design 

vice  it  has  been  found  that  not  more  than  one-half  of  one  per  which  were  impossible  with  wooden  cars.    Because  steel  is  used 

cent,  of  this  equipment  need  be  out  of  service  at  any  one  time.  for  cars,  is  no  reason  why  there  should  be  a  material  increase 

needing   repairs,  while   in   the  case  of  wocxlen  cars   from  two  to  in  weight :  my  opinion  is  that  it  should  decrease  the  weight." 

four  per  cent,  is  not  unuiual."  Suggestions    for    steel    passenger   car   structures : 

Mr.   G.  R.   Henderson,  in  discussing  the  paper,  and   referring  "Round  roof,  with  its  strength,  economical  features  of  weight 

particularly  to  the  design  of  steel  car  mentioned,  which  carries  and  construction. 

all  of  the  load  on  the  center  sill,  said  in  part :  "This  must  de-  "Induced  or  mechanical  ventilation  obsoleting  the  gravity  sys- 

pend  very  largely  upon  the  type  of  car.     Where  we  have  a  car  tern;  providing  intake  of  fresh  air  at  the  floor  of  car;  suction  or 

with   sides    eight    feet    high   there    is   a   great   strength    available  exhaust  ventilation  at  the  top. 

to  support  the  load.  1  think  under  conditions  like  that  it  would  "All  latterly  disposed  steel  should  be  utilized  for  strength- 
be  manifestly  unwise  to  design  our  cars  so  that  the  entire  load  is  cning  the  car  frame  in  resisting  shock,  including  side  sills,  plates, 
carried  on  the  center  sills.  steel  side,  braces,  etc.     Sufficient  area  of  cross  section  provided 

"When  you  consider  a  hopper  car  with  the  deep  bolster  p>os-  in  center  sills  for  small  or  ordinary  shocks. 

sible,  you  will  see  that  there  is  no  difficulty  whatever  in  trans-  "End  construction  such  as  to  preclude  the  possibility  of  tele- 

ferring  the  strain  from  the  side  sill  to  the  center  plate  of  the  scoping."                                                    — 

car.     In  other  words,  the  design  of  the  car  should  be  made  ac-  ^                      d               d              t              r^         ^  r-           i    wt 

.                  ......  Ch.msige   in    British    P.^TENT  L.\ws. — Consul-General   Wynne, 

cording  to  the   service  for  which  it  is  intended.  r  t       j                  c      •        *     *i                r>  •..•  u        »     4.   i             u-  u 

^                    •/-,,,,,•••                        •                   1       •  o'   Lxjndon,   in   referring  to  the  new   British   patent  law,   which 

"I  think  that  this  Club  should  initiate  some  action  toward  uni-  ■  ^       a    ..         t               .    .,^0          *      tu     r  n      •           11 

.          ,         ,              -    ,  goes  into  etiect  on  January  i,  1900,  quotes  the  following,  which 

lying  the  construction  of  steel  cars.    I  do  not  know  of  any  better  n  u       r  ^-      *  •  *        *  »      a         •                u-           u   -u          t* 

•^    *                        ^                           ...             ,       ,           ^  will  be  of  direct  interest  to  American  machinerv  builders :  If  a 

wav  than  for  this  Club  to  suggest  this  subject  to  the  Master  Car  ^     ^  j       ^-  \                          u               t    l       a                 -a ^ 

**                     •'  patented  article  or  process  be  manufactured  or  carried  on  ex- 
Builders'   Association   committee   as   subjects    for   action   at   the  1     •     1                    1          ^    ^     ..u     tt„*  a   zr-     ^  ~    *u        ..^i«,.^ 

.     .                                ••  clusivelv  or   mainly    outside   the    United    Kingdom,   then,   unless 

meeting  of  the  Association  next  summer.  ,,          /    ^                  ^i    ..  ^1          ^     ^  j       x-  1 

°                                                 ,      ,     •         .                                    ,  the  patentee  prove  that  the  patented  article  or  process  is  manu- 
"It  IS  important  that  the  standard   sizes  be  amply  strong.      I  .    ^        ■,               ■    .         .              ,         »         ,.     t.  •     ,,u     ,-r   -4.  a  zr„ 
^                              ...         ^        ...       .  /.                    ,  factured  or  carried  on  to  an  adequate  extent  in  the  United  King- 
would  like   to   read   the   specihcations   for  sills  of  fiftv-ton   steel  ,                 ■          ,.■  t    ^                           1      •*  •         ^                 .r„  4,,  „j 

.  ^                                                ■  dom,  or  give  satisfactory  reasons  why  it  is  not  so  manufactured 

hopper  and  flat  cars  which  I  prepared  some  time  ago.  •    1          tu              .11                     1                j              i  •       .t. 

^L,                         ,      ,     ,      .           .                   .        ,.  .                .  or  carried  on,  the  comptroller  may  make  an  order  revoking  the 

For    hoppers,    the   body   is    to   be   proportioned    for   carrying  ^     ^  r     ^      ..u          1                     1                a              i  •        •..     r^ 

•^^      '               ,       ,.      .,        ,    ,                .    ,             •    '     ,  patent  forthwith,  or  he  mav  make  an  order  revoking  it  after  a 

125,000   pounds   uniformly   distributed   between   bolsters,   in    ad-  c  j      ..        1    r  tu         /   ..  a      ,.•  ^                        u         ^  ■     ^u 

.  .           ^   ,              ,         .   ,        r    ,  specined  interval  if  the  patented  article  or  process  be  not  in  the 

dition  to  the  dead  weight  of  the  car.  ^.           j         »  1                r    .       j                   •   j               -^u-      ..u 

r.,                                        ...  meantime    adequately    manufactured    or    carried    on    within    the 

"For   flat   cars   the   sills   are   to   be   proportioned    for   carrying  it   -^    ,    t,-       j           u  ..         ..u      1  ♦»                   r  ..t           ^     ^ 

,.      .,        ,.,,..               ,       "      ,  United   Kingdom;   but   m   the   latter  case,   if  the   patentee   give 

125,000   pounds   uniformly   distributed    m    addition    to   the   dead  ^-  c    ^                       r      *u     r    1               *               r    i. 

"^          *^                             -                                       ,             ,•  satisfactory  reasons  for  the  failure  so  to  manufacture  or  carry 

weight  and  also  for  75,000  pounds  concentrated  on  a  line  across  ..  .       .                 u    1  .•         *i               .     n                    ^     a  ^u 

^                              ,                 ,     ,    ,             ,•,-,,,•  on   withm  the  prescribed  time,  the  comptroller  may  extend  the 

the  car  at  anv  point  between  the  bolsters,  the  side  sills  being  con-  •   j  u          »               ^i                              t       u..              u              a 

'  ^           ,                                        f  ,      1          1  period  bv  not  more  than  one  year.      10  obtain  such  an  order, 

sidered  as  carrying  the   same  proportion  of  load  as  the  center  1*  ,^"             ,.  u          a     ^     ^u              4.     n         ..  1       ..  r 

-     ^                        ....          .      ,      ,.        ,  application  must  be  made  to  the  comptroller  at  least  four  years 

sills,    to    allow    for    concentrated    applications    in    loading    heavy  ,          »u      1  *       r  .^i          ^     *       a                     c          ^u                      c 

'                                                           *^*^                                    a            .  from  the  date  of  the  patent  and  one  year  from  the  passing  of 

.      '.     .                  ,                                    1,          ,    .     ,  *h^  ''^''^  •  moreover,  anv  decision  of  the  comptroller  is  to  be  sub- 

"In  both  types  of  cars  the  center  sills  and  draft  attachments  „  .                     1  .     ^i      ii-  u  r'       4.        a             a       ■    t.     u          a 

^^           ,   .           .            .  ject  to  an  appeal  to  the  High  Court,  and  no  order  is  to  be  made 

must  be  proportioned  for  a  force  of  100.000  pounds  pulling,  and  ^,    .        n   u       ,.                        -^i             *       ^                   4.- 

^     *^                                                           life-  ti,.,j    ^y,]i   i)g  jj^   variance   with   any   treaty,   convention,   arrange- 

200.000  pounds  buffing  and  strains  due  to  either  or  both  the  hori-  .                             »      -^i            r      ■               ._          d  •4-  u 

/                     ,              .     ,  ,       ,.               L-      ,  mcnt.  or   engagement   with   any   foreign   countn-   or   British   pos- 
zontal  forces  and  the  vertical  loading  combined  must  not  exceed 

.  .  .  session.  . 

12,000  pounds  per  square  inch  in  tension  (net  section),  or  12,000 

—  1/r  in  compression  where  1  =  the  length  and  r  =  radius  of  AN.Nu.^L  cost  of  power  pkr  br.ake   horse-power.* 

gyration   both    in    inches.     The  maximum   rivet   shear   must   not  ^  ^  ^-  °^  '-'"•^-        ^team.          Electricity.           Gas.          Gasoline. 

exceed  8,000  pounds  per  square  inch,  and  the  rivet  bearing  16.000  '    $600.00  $312.50  $380.00  $48750 

pounds  per  square  inch.  2  500.00  282.00  312.50  416.OO 

"I  would  merely  call  attention  to  the  fact  that  some  years  ago  3  437- 5©  252.00  260.00  350.00 

there  were  wooden  hoppers  of  thirty-ton  capacity  which,  I  think.         •*  375oo  227.50  220.00  300.0c 

weighed  about. 30.000  pounds.     Now,  if  you  take  the  present  de-  5  320.00  207.50  192.50  262.50 

signs,  you  will  find  that  they  run  about  40,000  pounds,  so  that  ^  280.00  192.00  172.50  240.00 

with  the  one-third  more  weight  per  car  we  get  two-thirds  more  7   250.00  17900  160.00  210.00 

carrying  capacity.     I  think  that  is  well  worth  the  extra  expense.         ^  230.00  168.00  152.50  182.50 

when  you   take  into  consideration  a  great  many  other  points   in  9   2IO.OO  158.00  14500  165.00 

favor  of  the  larger  cars.  '  'o  '95-00  152.00  140.00  152.00 

"In  the  early  part  of  last  year  we  obtained  bids  on  steel  cars         '-   i750o  140.00  132.50  13750 

and  the  prices  ran  a  little  less  than  three  cents  per  pound.     You         '■+   165.00  133  OO  I26.OO  I22.00 

can    get    very    little    structural    steel    erected    for    less    than    four         '^ IS/SO  128.00  120.00  II2.50 

cents  a  pound,  and  even  at   that  price  very  few  people  would        '^  150.00  126.00  116.50  107.50 

think  of  putting  up  a  wooden  building  nowadays.     In  the  long        ^o  146.00  123.00  113.00  102.00 

run  the  saving  on   the   steel  car  is  certainly  very   large  and   it        --  140.00  121.50  110.00  98.00 

seems  to  me  that  it  is  perfectly  logical  that  the  railroad  com-        ^4  137-50  119.50  107.50  95.00 

panics  should  put  up  steel  cars  rather  than  to  continue  their  old        -^  13300  117.50  105.00  92.50 

wooden  cars  on  side  tracks  and  hold  them  there  for  months  for        ^^  130.00  1 16.50  102.50  9000 

repairs."  30  12750  11500  102.00  87.50 

Mr.  W.  R.  McKecn.  Jr.,  in  a  written  discussion  included  some        35   124.00  11350  100.00  85.00 

very  interesting  recommendations  as  follows:  40 .  -      120.00  112.00  98.00  82.50 

"Personally  I  consider  it  a  mistake  to  build  any  more  wooden        5°  1 12.50  1 10.00  96.00  80.00 

freight  or  passenger  cars.     Having  decided  to  use  steel  for  car       ^  105.00  108.00  94.00  78.00 

structures  it  is  a  mistake  to  use  the  same  methods  and  designs        /O  100.00  106.00  92.00  76.00 

of   framing   and   to   maintain   the   general   exterior   and   interior        80  95.00  104.00  90.OO  74-00 

appearances  of  the  wooden  car.  90  90.50  102.00  88.00  72.00 

"The  design  of  steel  car  should  be  consistent  with  the  mate-       ^^ .8640  100.00  86.00  70-OO 

•„i   ....    A    .u„   :  1^^   1 :^^  t^   ...Kf.,;^   tU^  .^^...-:.^.,»,    ^(K^:^^^„  ^r  »v,-  *  Unit   costs:    Coal,    $5    per   ton;    electricity,    $0,135    per    K.    W.-hour;    gas, 

rial  used,  the  idea  being  to  obtain  the  maximum  efficiency  of  the  ^j  go  i.cr  l.ooo  cubic  feet,  at  7C0  B.  T.  U.;  gasoline.  $0.20  per  gallon. 

steel  as  a   structural   material.     The   character  of  material   steel  — JVilliam  O.  IVcbbcr,  in  Engineering  Nezvs. 
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GASOLINE   ELhXTRlC  RAILWAY    MOTOR  CAR. 


GASOLINE-ELECTRIC  MOTOR  CAR   FOR  RAILWAY 

SERVICE. 


The  General  Electric  Company  has  been  studying  the  problem 
of  designing  a  satisfactory  independently  driven  motor  car  for 
railway  service  for  several  years.  After  careful  consideration 
and  a  study  of  all  the  cars  in  operation,  it  was  decided  that  a 
car  propelled  by  electric  motors  connected  to  the  axles,  the  cur- 
rent being  obtained  from  a  generating  plant  aboard  the  car,  was 
the  most  satisfactory  and  promising  type  of  construction.  Ihis 
arrangement  permits  the  greatest  ease  and  flexibility  in  control 
of  the  speed  and  power  of  the  car  and  eliminates  many  struc- 
tural problems  present  with  both  the  direct  gasoline  or  steam 
driven  type. 

About  two  years  ago  this  company  fmished  a  car  which  n  had 
designed  for  service  on  the  Delaware  &  Hudson  Railway,  ihis 
car  was  illustrated  and  described  on  page  88  of  the  March.  1906, 
issue  of  this  journal.  It  resembled  a  standard  pas- 
senger coach  in  appearance,  was  65  ft.  long,  carried 
40  passengers  and  weighed  about  65  tons.  It  was 
mounted  on  specially  designed  trucks,  which  carried 
two  ordinary  railway  motors,  such  as  are  in  general 
use  on  the  Interborough  Railway  in  New  York.  The 
car  contained  a  six-cvlinder  horizontal  opposed  gaso- 
line engine  of  160  brake  horse-power,  which  was 
direct  connected  to  a  120-k.w.  General  Electric  gen- 
erator designed  for  600  volts. 

This  car  was  operated  and  thoroughly  tested  out 
and  while  it  did  not  prove  a  commercial  success  it 
nevertheless  served  as  a  most  valuable  experiment 
in  showing  exactly  where  improvements  should  and 
could  be  made. 

From  the  results  of  the  operation  of  this  car  the 
General   Electric   Company    has   designed   and   built 
another  car  of  the  same  general  type,  which  is  now 
in  operation.     This  car  measures  50  ft.  in  length,  in- 
stead of  65,   it  will  carry  44  passengers   instead  of 
40  and  weighs,   fully  equipped,  but  31   tons  as  com- 
pared with  65  tons  for  the  other  car.     The  car  body 
is  built  of  steel  throughout,  with  the  exception  of  the 
interior   finish,   and   a    specially   designed   and   much 
lighter   type   of  truck    has   been    used.     An   entirely 
new  design  of  gasoline  engine  having  eight  cylinders, 
and  weighing  very  much  less  than  the  Engli.sh  en- 
gine with  six  cylinders  used  in  the  other  car,  has 
been    designed.      The    generator    is    also    extremely 
light   for  its  capacity  and  the  resulting  combination  appears   to 
be  most  satisfactory  in  every  way.     The  car  is  capable  of  com- 
paratively high  speeds,  having  maintained  on  its  test  run  a  speed 
of  50  miles  per  hour  on  a  level  track  and  47  miles  per  hour  on  a 
rising  grade. 

The  car  body  is  designed  throughcnt  with  special  reference  to 
the  service  required,  the  main  object  in  view  being  to  secure  a 
maximum  carrying  capacity  with  a  minimum  wj-frht,  while  at 
the  same  time  not  neglecting  the  matter  of  str;v.  i.-.al   strength 


and  durability.  The  shape  of  the  ends  of  the  body  has  been 
made  semi-circular  and  a  plain  oval  shape  roof  is  used  which 
permits  of  great  strength  with  minimum  weight  and  greatlx'  re- 
duces the  air  resistance.  The  underframe  consists  of  two  6-in. 
I-beams  as  center  sills  and  6-in.  channels  as  side  sills.  These 
are  braced  diagonally  to  give  stiffness  and  are  further  strciigth- 
ened  by  a  number  of  cross  beams  between  the  bolsters.  Truss 
rods  are  fitted  to  each  of  the  side  sills.  The  superstructure  of 
the  car  is  built  on  T-irons  bent  in  U-shape  and  forming,  in  one 
piece,  the  side  posts  and  the  carlines.  The  sheathing  is  of  steel 
plate  and  the  floors  are  of  two  layers  of  wood  armored  on  the 
underside  with  steel  plates.  Ventilation  is  obtained  by  means  of 
12  suction  ventilators  along  the  roof. 

The  interior  is  divided  into  four  compartments,  the  one  at 
the  forward  end  being  the  engine  room,  behind  which  is  a  small 
baggage  compartment,  then  a  smoking  compartment  and  a  main 
passenger  compartment  taking  up  a  large  part  of  the  body.  .  A 
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small  observation  room  is  provided  at  the  rear  end  and  toilet 
facilities  are  included.  The  interior  of  the  car,  with  the  excep- 
tion of  the  engine  room,  is  finished  in  selected  Mexican  mahog- 
any. The  scats  are  upholstered  in  leather  and  individual  electric 
lights,  one  at  each  seat,  furnish  the  artificial  Hght.  Exceptionally 
good  natural  lighting  is  obtained  by  the  very  large  double  win- 
dows.    There  is  no  wood  used  in  the  engine  compartment. 

The  gasoline  engine,  which  develops  lOO  brake  horse-power  at 
550  r.  p.  m.,  is  direct  connected  to  a  90-k.w.  direct  current  gen- 


iiir, 


\Mi-.Ku  \.\    i:\(ii.\i:i:K  axd  k\ii.k(>.\i)   |()rk.\'Ai 


fru  t.~iKVialiy  ad;(pu-<l  tni-.U  anil  .ippliaiK'-. >  will  gnatly  lacilitatc 
llu    wiirk      C>n  r<.>ail<  haviijg  Ltryv  nuiufu  IS  «if  sUcl  cars  in   scr- 

'    I        lK;vrl   tVvnut  tliat.iuJit  m 
'  tni:_  V.1  ;ihi>  (<nfijMn».  ivt  tixut  he  uui  <»r  ^vrvwt?;  JttT  y«ly:  one  time, 
iK-i-ilinii-rijKHrv  vvitiU;  iii  live  c-(>t.-  of  \MM.,Kn  (vtr-    inmi  tWU  t'^ 
r/uir  jHjr-j^'t.-ui.^K;  ilf't  HtVvv;^iKt1."      ■      '  ■;■:  '-'■':'.'.' 

^Irv'  G:  K-.;  lliemlt^rKw  /i'lapcr,  and   fclcrrmg 

i>an»y:n]arly  4m;  .fh{?^i|i>>tg    ^d  yU'i-\'x:if:.^.mi'ntU'H^^  carri«>'s 

all  1,1  £  ,lln\  Nf:t<T-->>i» 'tlio-  iviui'l:  .>illi;'«fni<)  itr^arl :  ■'i  lii>  nni>^t  (K - 
(iriid  vvY\  l-iri:'<  Iv  titj<>jt  till,  lyix-  iJ  fir  VVlufi.  vVi  lia\i  a  ctir 
v\i;m    -    ii  -    i  i-l.i    u  ci'   l)ij>.|i.  tlicTi  ^roat  >trOn.L»tli    availahU'-. 

I"  >-niiii. ir.t.tfle  'K>a.rt.' ■  1 .  tlnrik  iiuiK-r  C(»fKliik)n>  lik^-  iliai  it  wmuM 
be  inaui.tostly  ijinvi*ie  i<'  iTtsiujj  fiiiy.  x:^trH  "s.^v  th:i,t  tliQ  c^ntir^^^^ 
carriitl  ou.  llu:'  i-rnttr;  "iill*-.   '  .  ;    .     \  .'       , :   / 

"VVIicri  ynii  .»;'i»h*ii«lrr  a  ltpf!|)(  r  jpaf:  witli  tlit-  «It«. ir  In^isti r  i"  - 
siblr.  >i'ii  vrill  sire  U>at  tbcTe  hi;  n(C*/di;rtii-iiU>  w  liativv.r'iii  ir-'ii^ 
tVrringtlii;'  strain  fr<«nr  tirt  siVk-  sill  to  tlictvntrr  plati-  of  tlu 
can  lrr<itlivr  \vur<ts.  thi- !tlc>ii;ii  (^f  tlu-  raf  should' Ix  iii.mK  ac 
corditiy   to  thV-   si-rvicc   f«>1'  wliiili   it    is   intended 

I   think  JhaiO^ii^Clnli  shoii.]<Iiniriaics^^         action  t.ruard  niii 
fyjiij^  tlu   t^'ttstt^iU'iit'U  <»t  Hlt'vl  niTs;   1' do  ii.ii  knnu   mI  aii\   luttLT 
way  than  fur  this  tMtibtu  sttirmst  this  Mihjut  to  llu-  Ma^tir  Car 
didders     Association    eonuiuttee    as    silhieet-    l>>r    aition    at    the 
ihtrt'tinj"  oi  tho'-^vsv^irijrtiVju  rvj-xt  svimmer 

"it  i4.iinp<^<rt;mt  that'  tire  sltintkird  sizes/  be,  airiply  Mroui;  I 
\v«VuM  like  to  reaji]  the  speeilicntii'Hs  for  sflls  of  iTuy-ttin  steel 
ht>|)pcr  aiid  flat  cars  which   I  prepared.  Some  time  ago. 

■'iMir    hopper.-,    the   b<Mly-;-is.-  t<»   .be  pFopl^^^^  for    carrying 

iJ3.0()0  jM.>tnul<  tmifdnnfy  dfstribirtcd  l>elweext  .bol-ter-.  in'  ad- 
dition to  th«^  vUavl  weight- «.>f  the  yat^,  ':'.';-■■       .    -      ';> 

"l-'f  iv  flat  .car!«'  the  sills  .are  Yo  he  pre].,  i  n.^ied  for  caminjl 
ij-,.in>,<  poijjHJ-i  .itniforinly  di>lrihtited  in  atldition  to  the  iKad 
werglu'  ;iii«V  afe>'  for  7-,^qm,i-  jiutitids  •concen|r.-ktcd  on' a-  liiif  :icfoss 
the;  c.'it'  41  aityv  ptfiiVt  b^•t\yeyl^  the  btdster.^v'the  sitlc  mIIs  being  c<»ii'-.v 
*-i<leFed  as  VairXing  tlK  ''niwe  prop<:>rtioii  <*'f  Io;i<i  as  the  center 
-ills.,  tf.  allow  for  c{>nccrvt rated  applicalions  ui  h-adim;  hea\  \ 
obi  ret- 

*'Irt  4K>ih   »yjH*s  o.t   cars.;  therir*'iitcr  siHs   and  dratt.  nitachnu ;ni- 
mu'^t  be  prf>pi>rtie'tied  far  a  force  *>f  iix>,<K"x)  jKiUnd-  pidling.  ami 
2CKi.ixK»  pounds  Jjiitiing. and  strahis  due- to  either  (»r  botli  the  In.'ri 
.rcintal  ■iijrcci*  ^aftd^^ttic  Vcrtirijl  loadiiig  ccuiibtncd  must  not  exceed  . 
i ->.or)o  pounds  pi  i"  fU|.ivar(^'uufh-  in  tt^iisioiv 

-  ly'r  in-  ooin'preiiJsioti  AvUcre  1  the  tenglh  and  f  -  racrins  of 
gyniti'di  both  in  ii.iche?  I  "he  niaxininin  .rivet  sluar  nm-t  ni  >t 
exceed  ?<it>n«>ponfrds  per  sffuate  inch,  and  the  rivet  beariiiL:  iTi.ooo 
pcniuds  per  Sfjiifyrc  iiicl ; 

.^M   \Vi>uhr  iticteJy  call  atUntiv'^    to  the  fact  that  soiUe  ye;tr>  ago 

t ht''rv  \vcre  woT>deii  h<;>^)pe.r»  *.<(  tkirty-t< >n  cirpacit.v    which.  1  think. 

wiiyhfd  abt'iir  .^OiiKKt  ■jH.innds. ,  >^"w,.  if.  you  lake  the  pre-cnt   d» 

-  liittl;  that;:vt.h.^^-  VfJtt'a^^  jjoiinds.   ->■  ili.ii 

VI itlr  till,-  ojn'-tiiiwl.  iiVac' \vci.gfit  'jief  car  \Vc  gelt.  t\v.G-thir(|s   tn< mi 

i  arrying  /aiiu'iviti :',  -I  ■th'rivlc  tl.irit-  is,  \i;ell  wi  rrth  lh<'  extra  .evpense, 

,\'iiir\..n   ':M-.'    'intiV:  coti^irK'r.ifii '11   .'i'  L''re7it    Mi:rn\    nther  ]w.int.-   in 

■  ■  ■.  '■■■ 
!  i^  ■  ■  •.^et.-Ca.r- 

t      ■  ix%  .jB^.rty«Vf.-  k^^^^  -IVei  cai- 

.:'■.■':  :        ju^iyv-"  r;HV  rl.rijfle  less  thUTV.:t1Vrce'  cj-nl-  per  iH'Und.    A  or. 

(  . •■     ■:■■    vi-fx:.  Vitih     -'vri:,tt»rai    steel. ;;<'ree''0    r^^r   1. -^    than-  four 

I'l'--    ■:    \)oiHirlv'i^iv,ii  ai--jthriX;p.ricv..  ,  pK'   would' 

! ! : :  1  :       i   piitt  iifg;  wp ;  a   tt? u  Nlct\  . ?>itihliiVg;  .j4o.>vaday  >".;     I n  the  long 

jtin   ihs"   .-ifving  im     '  cl  c.^r  i"-  ccrtr-iinly  .Vi-ry  largi'   and   it 

.secHi-l  tiii  tnc  that  It    .         .  *  .-N    IngiVal  that.;  the   rnilrnad  conr- 

patti'-   ^f"' ir?d  ftnT  njv  -^  ;her'tlKUi;tVj.  u;ot3tiiuic  thtir  I'-hl 

\v       !  I'd  h<>l<l  thcin  thi^ri'  fur  inonil 

,\1  I  .      \  V       j\.     .M  1.  K'  A  1 1.     |,  1    .    i  1 1    .1     \\  i  1  Li  ^  i :    '  1  !-•  ' .  -'  'i  1 1' 

\t T\   iinv!V-!i*i]'.r  rt^xHtpiiv.nd'HV'^''^ .•'^-  ^''^^"^'^^ ■* 
'I'.;.  I   .',    I  cfmstdctjit.  :i'.ini,stu.ke  t<'  bin.  ii   -v    wooden 

•freiglH  ..*iLr:pr»>*<-iigi-f  .vaf>\  Ua\'4Hfr'  «1e<-HK-d  to;  use  steel  for  car 
«t|n»it»ii^<'^  1^1' j>  .'V  riii-take  t9  use  the  nawo  ructhods  atrd  de<igii.< 
.of  irainm.ci  .vind'v  to.  miiiytum  i't.hc   •.■cnernl  exterior   and    interior 

"'\%c  (h:'>\}!,ly■l(^t^  fot\sisteiit:  with  the  mate-  - 

ciaT  ti'^ed,  tJ»o  i'l<?i  bcia.tr  tf^.f^btai^l  the  nraxinnmi  ojfilcicncy  of  the 

c>,  ,^1  .-ic    :,    -tnit'VuVn! '  niati  ri•|^      "f'lw    c-ir;ir-i.t.T   <->f    ninterifd    cff..>1 


being  so  intirely  tlit'lireni  from  that  of  w(H)d,  a  great  many  ad- 
v.inlaues  and  jio-sibiHties  are  obtainable  in  a  steel,  c;ir  design 
uliieli  were  impossiMt  uiiii  wooden  carJ^..  Because  steel  is  tised 
;ft»r  y.i«.r!i>...'?  ""  ry«i><>it  wli\  there  should  be  a  material  increase 
iii  weight :  my  opinion  i-  that  it  should  decrease  the  weight." 

Sn.!H.i;eNtK  iii'i    f(  .r   M  i»l    jia.^engi  r   ca  r    -true!  ti  re-  : 

"Kound  rriof,  Aiitli'  its  "strength.  eciiiKimical  featuresof  weight 
and  coit^'ttitHion. 

'■tndiK-ed  <>r  inechanic.al  \  tniil.iiioii  ohsoleting  tile  gravity  sys- 
tem ;pri>vidiii}i  inlaki'  t>f  tre>h  air  at  the  flour  of  ear:  -netion  or 
exliaiifit   ventilation  at.  the  top. 

All  latterly  diVpised  steel  .should  be  utili/eil  for  strength- 
ening the  car  frame  in  re>i-iting  shock,  including  side  sills,  plates, 
steel  »ide.  braces,  etc.  Suflicient  area  of  cross  secLipn.. provided 
ill  center  sill-  for  '~mall  or  ordinary  shocks.  :'.•■'/■•.' 

■I'.nd  ci  iii^i  rnctii'M  -ncii  a-  to  preclude  the  possibility  of.  tele- 
net'ping' 

lit  wf.i  i\  r>i;i  iisii  |*.\i>;.\T  ,  L.\ws.— '.Consul-.(ienera)  Wynne. 
iif  l.,.nd<>ii.  ni  riferriiig  to  the  now  I'ritish  patent  law,  which 
iim-  nuo  etVecl  on  Jann.ii"\  i.  !<;»><<.  (|Uotes  the  fi.illowing.  which 
will  he  nt  <lir<,x't  liitere-t  to  .Xmefician  inacliiner>  builders :  li  a 
p.itenud  .article  or  process  be  manufactured  or  carrieil  oil  ex- 
clii-ivel\  or  niahdy  oiit-ide  the  I'nited  Kingdom,  then,  unless 
ihe  ]).ilenue  pro\e  th.it  the  iiateiUed  article  or  process  is  manu- 
faciinvd  or  carried  on  u>  an  adequate  txlent  in  the  L'liited  King- 
dom. (»r  give  sati-factorv  re.tsons  vviij,'  it  %  lidt'  Sfli'ijianufactured 
or  carried  on.  the  comptroller  may  make  an  order  rc\x»king  Ute 
patent  forthwith,  or  lie  m.i.\  make  an  order  revoking  it  after  a 
•^peciliid  interv.ll  if  the  patented  article  or  process  be  not  it}  the 
tneaniiine  acleqitately  nianlifact'urcd  or /carried  on  within  the 
I'nited  Kingdom  obiit  in  the  latter  case,  if  tlie  patentee  give 
>ati-i;ictory  re.ison*  for  the  f.i-ihire  so  tomanufacture  or  carry 
on  within  llie  iirescrihed  time.,  the  conipi roller  iiiay  extend  the 
permd  In  ti'.t  more  than,  olt^  "y««tr  .To  ohtaiti'  sitch  an  order. 
.•ipl<li^atii>n  nni.-t  he  ni.i<l(  Ur.  the.  comptroller  at  lea^t  four  years 
fniiii  tlu  d.ateof  the  patent  aivd  one  year  from  the  passing  of 
the  art:  moreover,  a n>  deci-ion  of  the  compirotler  is  to  bc  sub: 
jctt  to  an  alipcal  tu  tlie High  Omrt.  and  no  order  is  -to  be  made 
thtlt  AVilK  be. at.-yarinjHH*  'Av iili  ;m\  treaty,  convciition,  arrange 
riient,  or  engriyenieiu  with  any  foreiiin  conntr\  or  I'liti-h  i>o- 
.  se^ion. -^        .■.-  .,;; . '■ .  '  '.  • -  ,.  -  ■.  - 

.    .     AXS't:.^J,   COST    UK    1'0.\VI:R    I-KK    TiKAKf.     lloK.-l.-1'OU  I.K. 

B.  H   J',  of  L'nit.  Stciant.  Electricity.  Gas.  Gas<.dine 

I    $6oo.oo  $3 1  J. 50  ?3So.oo  $487.50 

J   .                        ..  500.00  jSjxKj  .i'-'5o  416.00 

J,   .  4.^7  .=0  J3_'.oo  J(jo.oo  350.00 

4  .  .V  3  uo  --7.5"  J20.00  .^oo.oc 

5  .lA).'ck>  -'o7..=;o  10-'.  50  -'02.50 
'■  jSo'.oo  i<)_'<xi  172.50  .    340.00. 
r  25o.(X?  1 70  00  i(H).no  2io,QO 

_'.?u'.(V)  I'lSni  '.=>-'. 50  1S2.50 

';                                              -•: l-..<nii  MS-IXJ  l/«5.pO  , 

I"  i);  .    I  i;j(io  i4tj.oo  r^^.QP  ■ 

I -.  : 75.it>.,  i;ii.oo  T^J.^O  t,?/v50 

■  M'r-oM  i.^>o()  uO.oo  122.00 

15750  tjSi),  120.00  112.50 

1-^  XiG,sf>  107.50 

jM  !.4t|.o»^^  iji'io  11.500  Io2.0!) 

J  J    .  l4t><K»  i_'t  50  I  lo.cx.)  o^^.oo 

24.  i.'?J^!.-"  I  I'j  .-o  1(^7.50  '>5.oo 

ji'  !.;.'"'  1:7.-"  -io^.op-  02.50 

lJ^O..UO  IH'^o  foi.50  0000 

i27:5io  1150.1  i(i2.oo  '^750 

I2tJ.oi»  .  ii,v5o  nxi.oo  1^500 

;.'  l2l:).f>0  II2CJO  9800  S2.50 

50  :!.•;•  iio.,o  •Q('>.(3iO  So.oo 

to  105.00  loSoo  04.0<l  7S.00 

711  loo.op  to<)Oo  y2.oo  70  00 

S,  95.60  104  IH I  90.00  7400 

■->')     .CK'^-5P  102.00  88.00  72.00 

100 ,  ...i . .       8^>.4P  ifKt.rHD     ,  SO.Ob  .   .:      ...70:00 

*  Unit  e<>st.-':  Coal,.  ?.'•  r"  t'-i:  tltcuicity.  $0,13.'i  per  K.  \V.-k<>ur:-j:'f:i^; 
$1.20  fie.t.l'.OpO  *lll>ic   fcet.  .It  TiJU   15.  T.   I'.;  p.tM.liiu-.  $11.20   pit  R;i!Ifji. 

—  D'iVi'iin  (^    W'l-f^hcr,  in  /■ir^liiri'riftfi  .X'l'Tt'.f 


M  \l;»  II.    Ii>(»^ 


\.mi;rk.\\   i:.\(;i\i:i:k   wd  K\iLkn.\i)   ioikxal. 
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GASOLINE-ELECTRIC  MOTOR  CAR   FOR  RAILWAY 

SERVICE. 

I  Ik    (  u  IK  r.il    l-.Kiiric  dniiwuiy  Iii<s\l^»cwVv^lu«lyiirR  tlu-  'jm 
1  iJ   <k->is;niiiji   a   s.itislactory   in<lciH'ni!cmly   olrivcM   tii<><«ir  vjiv   for 
railway    M.rvicc    for   s«.v<Tal   years..    .Vfti-r   carvfuf   o>ii«i<Kr,ifi<>i» 
aiul.a  >lH«ly  t)f  all  the.  cars  in  (ipcratjtm,  rt  Av;if  diculc<l  il-at  a 
car  i>r<»i)cllvil  by . vlK'tric  inntors  ciinik'Ctcd .to  .tfkvaxk's;  tli«"  xHit- 
a'tit  Ijifiiiii;  «.il)laiiK(l  fn^tV  a  gcrn^wtitii*  jflaiH  a^ji»artl  .the  y.'i^ 
tilt    most  ?ati>faotoiy  and  i>nMni->itit:  tyiK-  <»f 'i-<ih«.lruitr<M\.      riiiv 
.irraui;VHicirt  iK-nuits  ibo  jirvalcNi   ca>i'  an<l  llcxilulity   in  oiurol 
'  if,  tJiif  >>i*ei'c.l  an«i .  prmtr  f  ►!'  tin.  .cat  and  i.  lin^inalcs  Uiaiiv  s|ruc- 
1  (jral  itr< >1»l('ni.s  •  |irv?k-hr   witli  IkiiIj  .  t he  diiTv;'i*.t  ^a^i  »Hiu-  y»r:  < ttaiji; 
"J:nvm.'tyj»!t'.;-v'rv'''.'-' :;'.■'  J  .".'■,•  ■':■'  =-:-^',; ..  ;"■■  ■■    :'-  T-v-  •' •'-  ^--'i  :  '-^  v:^:'.' '  •■'" 

AlMtnt  t \v<>  yciif*  ajiovtlijs  o>JTfiia>i>    rmi<h«.'<t  a  car  wliit-h  *;  ha^d 
d<:>i,iL!Mc<.l  (or-  scrvicu  on  ihv  I  )tOa\vartv  ^   lliulstiii  Kailw-ay,     ;rliis 
^^ar^.^vaK;  illustratctl  aird  <ks«:rib«1  ryn  piajjc  ^  of  thv  ^1;viv)i;.  ioofti- 
issiie;  f>f,  this  ji>nriiaL    it  rv>*^uihkrl  ii;  stAn<lnrd  |>a*-  •'  ,  ;.      :   , 
>on'srr  O'dch  in  appvaninot-;  was  fi?  ft.  hMiii:  carrii'fl 
40  i*risscn!rcr.><.  arid  .Uiiiilud   alxrtit  (<^   lon>.     It  . Was- 
Ui<  •Utitoit.  Qll   lij^vudly  dtsijK^^^ 
tVy.6  QfdriiAry-vKkUwayViiKildFi^ 

ttsc  <)n.  fitc  tnterbtiirotigli  Uaihvay  in  X'^'w  Y«»rk.  -f'hc; 
c.1f  contained  a  sjx-c\ liiHUr  horizontal  (•jiposofl  gaso- 
line engine  of  160  brake  horsc-powvr.  Avliiih  wa> 
<lirect  connected  to  a  i2U-k.\v.  fJcrteral  Rleotr;ic  Jr<."ii-: 
crator  <k'signA>d  for  j6oo  .vplt.s. 

Tin's  car  .was  0|>eratcd  and  thoroniiidy  testotl  out 
and  while  it  did  not  jiroye  a  connncrciai  .succf^s  it 
iie\  erihek-ss  scryfd  as  ,  a  liiost  \  alnabU-  exi>eriinont 
m  ;sho\vitig  exnctlv  Avhcre  iniprxivt-nivnis.  fshorikl  an«l 
( onld  be  niadc 

!"n>ni  tile   results  ot.  the  .o|iera.ti"Ji^(ti  tlM.s  car   iht.. 
< >i lural    Electric   Conipany    has.   de^^ijrnc*!    and    l>uilv 
aiif'tljcr  car  orthc  sanie  iTciteral  type,  wliicJi  Js  wow 
ill  rf|»eratioij.- .  'Ihi;?  caf  tne^siVres  J;o  ftL^  jii  lA?«lgth^."> 
-learf  iif  ,65.   it  will  carry  44  phssen*j<-r^.r*isteaUot 
jtr  aiu}\v.eiirh?;,  fully  eqiiippvd/  but  X^  ■t^f^'Ji*  "iJ>  cinn-;  - 
paicfj  with  (»5  toils  fttrVthe  Dtjier  car:    The  ciic ;h'«Iy 
is'brtilt.of-  stGcI  throushoiit.  v^yt1^tlrc>^ 
interior   («T\sh,  thkI   a   j-jHcially  ■desij^ied  and    nincl>. 
:ii;iitet   typc^  of  tTiiek  ^Jtas   bei*n   iH»d.     Aji   (•nliri{ly: 
ivcw  desi)u;n  of  i^asoJiUc  e!>!jfi^ 

1  lid  :\\;eiglt!ng  yety  tnach .  Jes^si  .■rfhaii :  i Jiv  Et.>^lirili.  i-n- 
viuc'  \vitii  six;  eyitnderiujk'diii  the  oilier-. CAT.  j>:i  - 
Ikcii    (K'si£ji>cd,       I'he    jiencrator    i^    also    ;c.\trcniily  . 

Iigiit   fijr  its  .c-ipiirily  -.rind  ifH"  re.s«l.iiji.!f  c<:J|ii.'btii;ui< fir  apf'!k>:if<.  t»j  ~ 
bc-niost  Satisf;i<ti}ry'  ni^«\^i;y;  \^^  i5;cap;dvit:  01  v«>w^;';' 

parativcly  high  spee<fc/lnt\Mng  iiiaiiitaiiit?d;fjM^ 

'  t  30  tnilus  per  hour  .pii.  ,x  Icyel  tt^iek  andv47  nit1<>sVl)crrli< ►ttj-;  op;  :i  ■ 
'  i^ing  grade;.';  'ir^  [  '_..■■   '■■'■■'-'  "■[  ■:}''-'■.■  '■  ''"■  ':"'^'^'_'''-X'-:  ■■[■^''■'■■::/-''y-, ':'}-:  ':'■■.■'./ 1 

Tlie^caf  bqtly  is  designed  througlx  ;:t  >v  i^h  sp^iali  Teferencv  Vi 
tl>e  sej'vice , re<joiTed^  the  wain  objt^t  iioi  v>*^'T''^»'^^^^ 
tiiaxiiiiiim  carryiirg  capacity  witH^^in:  iril3)|ifiiuiti.  :a.  ;  ■'•M;  widle';at;' 
I'le   -:mu-   tinu    lurt  neglecting ^tII^•i:;;rta•:tf;.^f^^^^••:c 


':_  iind"  <hitat»i1ily.  .  [Iw  ^Iiape  <  'f  il.iy  vlnl>  ,.  >i  il\<.-  lKt<i>  ii.as  becai 
nia«k  >vnu-<-:f.rcuk'ir  anil  a  iilain  o\  yf  vhape  »*<'••.*/  i.-i  "it-ied  \vhioh 
pvJ'tnits  of  yrcfit  'sirt  iif;ih  witJi  inii»ii1iv'-in!  AvVit:?it'  aiiil  greii'.ly  re- 
duces tIk'  .ait:  n-rii  Stance.  .]  he-  ni'nterfraii  -iists  >st-  hva  ■^fe 
l-beaHis  as  center  >ills,;;MJd  ^'^i»V  channi-l>  a^  side,  silii.  The~i 
;rre:hraceil  diitii'inally'  to^iLrive  stiffm-ss  Jind"^»V>'  ifvirihcr  sfr'>l.gth 
ent'd  Jiy  :a  n.uinhcr  t.ir  crtv<«.  I>ekny<  between  ,ibo  Itdsiers:  Truss 
fo«is;v^n:ti^  tVtted 

.vl»C-  c:«^'is...biidt..q.n'.Tfi.rf»n>;4^ 

piece,  the  >^i«le  po->i-;;tnd,  tin  c^irliiie-.  The  sheJithinjr'is  of  steel 
plate  aiui  the  tl^nVrs  are  ^d  t;w^«;l.•lyv^s^4  1f  woo«l;  anut>rcd  ",i   tiiV 

.  Vnukrsiile  witli  stcei  ptates.  .•:\\rntiUi<i»>'i'i  1^"  1  >btainod  \iy  ttn 

.1 J  s>iiction  wntilatai's  along  ilu>.  joacif. 

.;  *rik-  i«tcrivjr  i<  di\-ided  .into'  /<>iir  .tr^»Htpanui<'i,n>.  ilu  »  MvE,at 
J  Ik-  ,f  <  ►r\v;ird  etui  JKiiiti  t  lu  i  ufiriu'  r*ioni-  hi  hi1u^ .  wTdch  is  a  >lijaJll 
Iraugiijic  coinpHrtniJuni.  The'i  j»  >inukiii^  conipifriinyiu.  ;uid:a  TOaiit 
lta!>;sengvr  c<)jnti»Urtii)cnV-i;iki!ig ;i^^  a;  Iarge;jntit. iit  ih(^4>i .dy.    -V. 


/^naJI  obs^'ryinvMr.- r         ■  is  pj^byid^ed  rJtt  iho  vXear   .... 
iujciHtit^v4i:»f^iiiciudi?d/  u  l;iic  car.,  M^itljr  tl 

i-tiPft  pf./lW;  fiigh-t^^^ 
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lighfs,. ouir  at  eiich  seat,  flriuish  tire  af^ilkial  tight     l-Lxcepii-  flal^ 
g^iMd,  nataral  liyiit hig  is  ,<ibtaino«l  fey  the  very  large-  «l >uhlo  \vii  1 
jd'y.ivi-.  There  is;  iw  vkriftod  used  iri  the  engine  coiwparHnoni 
r  1'he  ga;salhjc  «ir!^ine,  Avhieh^^^  iiorse-pi^)wer  ;i' 

.550'  ri ; p;  nu  is  direct  connected-  .to  'a  gp^c^;.  4iri-rt'  ciirrent  .gei  •. 
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erator,  which  furnislics  current  at  variable  voltage.  This  cur- 
rent is  fed  to  the  motors  through  the  medium  of  a  control  sys- 
tem, by  means  of  which  the  voltage  of  the  generator  may  be 
governed  according  to  the  requirements.  Two  motors  are  pro- 
vided, each  being  rated  at  60  h.p. 

Engine. — The  gasoline  engme  has  eight  cylinders,  each  of 
which  is  8  in.  in  diameter,  and  has  a  stroke  of  7  in.  The  cylin- 
ders are  placed  four  on  each  side  at  90  degs.  to  each  other  or 
an  angle  of  45  degs.  with  the  vertical.  Each  cylinder  castmg  is 
of  very  soft  fine  grained  iron  and  is  self-contained,  including  the 
water  jacket.  There  is  one  admission  and  one  exhaust  valve 
for  each  cylinder,  which  are  so  arranged  as  to  permit  the  inspec- 
tion of  both  valves  by  the  removal  of  2  nuts.  The  connecting 
rods  are  chrome  nickel  steel  and  the  crank  shaft  is  a  forging  of 
40-point  carbon  steel.  It  is  a  four-throw  crank,  having  an  angle 
of  180  degs.,  all  of  the  crank  pins  being  in  the  same  plane.  The 
two  center  cranks  are  on  the  same  side  of  the  shaft  and  the  two 
outside  cranks  are  set  at  180  (legs,  with  these.  Two  connecting 
rods,  one  from  each  cylinder,  are  connected  to  each  crank  pni. 
This  arrangement  of  cranks  and  cylinders  gives  a  most  satisfac- 
tory system  for  balancing  purposes,  as  well  as  a  practically  con- 
stant torque.  Each  cylinder  is  fastened  to  the  engine  base  by  six 
bolts,  the  base  being  made  of  one  casting  of  Parsons'  manganese 
bronze.  The  crank  casing,  which  is  made  oil  tight,  is  of  alumi- 
num. 

.\11  of  the  valves  are  actuated  from  one  cam  shaft,  which  is 
entirely  enclosed  in  a  circular  tunnel  running  the  entire  length 
of  the  engine  base  and  formed  in  the  main  casting. 

There  are  two  carburetters  of  the  float  feed  type  and  the  igni- 
tion is  high  tension,  a  separate  coil  being  provided  for  each 
cylinder.  The  cooling  system  operates  on  the  thcrmo-syphon 
principle,  the  radiator  being  situated  on  the  roof  of  the  car.  The 
total  cooling  surface  amounts  to  about  1.300  sq.  ft.  The  water 
jackets  are  connected  to  the  radiator  by  means  of  pipes  running 
vertically  from  the  engine  and  the  circuit  is  completed  by  means 
of  other  pipes  leading  from  the  radiator  to  the  cylinder  jackets. 
This  forms  the  most  simple  system  of  cooling  arrangement  pos- 
sible as  it  entirely'  eliminates  the  necessity  of  using  pumps  or 
cooling  fans. 

Considerable  difficulty  has  been  experienced  in  starting  gaso- 
line engines  of  this  size  and  the  same  principle  that  proved  so 
satisfactory  in  starting  the  engine  in  the  former  car  has  been 
used  in  this  case.  This  consists  of  a  special  breecii  block  n:ech- 
anism  fitted  into  the  top  of  one  of  the  cylinders,  which  tires  a 
black  powder  cartridge  and  gives  an  impulse  for  starting  the 
engine.  This  piece  of  mechanism  is  illustrated  in  one  of  the 
photographs  and  can  be  put  into  any  cylinder  desired,  being  left 
in  place  while  the  engine  is  being  operated. 

The  gasoline  is  stored  in  a  large  steel  tank  of  90  gallons  ca- 
pacity, suspended  beneath  the  floor  of  the  car.  The  supply  is 
raised  by  means  of  a  diaphragm  pump  to  a  small  auxiliary  tank 
in  the  cab,  being  filtered  in  transit.  If  is  fed  to  the  carburetter 
from  this  tank  by  gravity.  Forced  lubrication  is  used,  there  be- 
ing a  nest  of  pumps  operated  from  the  main  shaft.  All  of  the 
oil  used  for  lubricating  purposes  flows  to  the  crank  case  from 
which  it  can  be  drained  and  filtered. 

Generator. — The  generator  is  a  G.  E.  90-k.w.  eight-pole  sepa- 
rately excited  unit,  which  has  been  specially  designed  with  the 
view  of  obtaining  the  lightest  possible  machine  for  the  output 
and  at  the  same  time  keeping  the  temperature  rise  within  a  rea- 
sonable figure.  It  is  provided  with  commutating  poles,  which  in 
connection  with  the  potential  type  of  control  gives  a  great  flexi- 
bility. The  advantage  of  this  arrangement  is  readily  appreciated 
when  it  is  considered  that  at  starting  the  field  excitation  is  weak 
and  large  currents  are  required  to  give  the  necessary  starting 
torque  to  the  motors.  The  normal  voltage  of  the  generator  is 
250  volts,  at  which  time  the  current  is  360  amperes,  but  at  start- 
ing a  current  of  800  amperes  can  be  secured  at  a  corresponding 
decrease  in  voltage.  It  would  be  impossible  to  commutate  so 
large  a  current  in  a  machine  of  so  great  a  k.w.  capacity  per 
pound  without  the  use  of  commutating  poles.  The  total  weight 
of  the  generator,  including  the  exciter,  is  only  2,740  lbs.  while 
a  standard  machine  of  this  output  weighs  8,800  lbs.     While  the 


temperature  rise  is  liiglier  and  the  efficiency  lower  in  this  gen- 
erator than  in  standard  apparatus  these  conditions  have  been 
fully  considered  in  the  design.  The  efficiency,  however,  proves 
to  be  88  per  cent.,  or  only  3  per  cent,  lower  than  the  standard 
machine.  ' 

The  exciter  is  a  3-k.w.  70-volt  shunt  woimd  generator  with 
its  armature  mounted  directly  on  the  armature  shaft  of  the  main 
generator  and  its  field  \'oke  supported  by  the  bearing  brackets, 
enabling  it  to  fit  under  the  back  end  of  the  generator  armature 
windings. 

Control  System. — The  speed  of  the  motors  on  the  trucks  is 
governed  by  potential  control.  Since  the  generator  is  separately 
e.xcited  the  voltage  delivered  can  be  varied  by  means  of  rheostats 
connected  in  series  with  the  exciting  current.  The  master  con- 
troller, wiiich  is  arranged  to  give  seven  steps  with  the  motors 
connected  in  series  and  eight  steps  with  them  connected  in  paral- 
lel, has  four  handles,  three  of  which  are  mounted  one  above  the 
other  on  concentric  shafts.  The  function  of  the  top  handle  is 
to  advance  and  retard  the  ignition  of  tne  engine;  the  second 
handle  controls  the  throttle  of  the  engine  and  the  third  handle 
controls  the  rheostat  in  the  exciting  current  and  hence  the  volt- 
age of  the  generator  and  the  speed  of  the  motors  and  also  gives 
the  change  in  motor  connections  from  series  to  parallel.  'Ihe 
fourth  handle  operates  the  reversing  switch. 

A  storage  battery  is  provided  for  supplying  the  lighting  cir- 
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cuits  and  normally  floats  upon  the  exciting  circuit.  Its  charging 
and  discharging  is  controlled  by  means  of  a  reverse  current  relay 
which  permits  the  lights  being  supplied  directly  from  the  excit- 
ing circuit  or  the  storage  battery,  according  to  the  voltage  of 
the  circuit. 

The  car  is  heated  by  passing  part  of  the  exhaust  gases  through 
pipes  located  in  the  car  body.  The  brakes  are  of  the  straight  air 
type,  the  compressor  being  direct  connected  to  the  engine. 

The  trucks  are  of  the  swing  bolster  type  with  36-in.  wheels, 
there  being  one  motor  mounted  on  each  truck.  These  were  de- 
signed and  constructed  by  the  Aincrican  Locomotive  Company. 

The  car  body,  which  was  built  by  the  Wason  Manufacturing 
Co.,  of  Springfield,  Mass.,  has  the  following  general  dimensions: 

Length  over  all   50  ft. 

Length  of  engine  room   9  ft.  6  in. 

Length  of  passenger  ct'inpartment    26  ft.  5  in. 

Width   8  ft.  8  in. 

Height  over  all    12  ft.   IQYi   in. 

Settling   capacity    41 


SiGN.\L  Tests. — A  scries  of  197  surprise  tests  of  signals  on  the 
Lehigh  Valley  Railroad  has  just  been  completed  and  it  is  re- 
ported that  every  one  was  obeyed  exactly.  The  entire  main  line 
of  this  road  is  fully  equipped  with  automatic  signals. 


March,  1908. 
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CO-EFHCIENTS  OF  FRICTION  BETWEEN  WHEELS 

AND  RAILS.* 


By  George  L.  Fowler. 


^. 


The  resistance  of  a  wheel  to  slipping  on  the  rail  depends  upon 
two  causes  frequently  confused,  but  which  are  to  be  considered 
separately.    These  arc  friction  and  abrasion. 

Frictional  resistance  is  due  to  the  roughness  of  the  two  sur- 
faces in  contact,  and  may  be  compared  to  the  lifting  of  the  weight 
to  be  moved  over  the  successive  inequalities  of  the  surface  on 
which  it  rests.  Abrasion,  on  the  other  hand,  involves  the  removal 
or  cutting  away  of  the  particles  of  the  masses  in  contact.  The 
slipping  of  a  wheel,  such  as  would  produce  a  flat  spjt,  involves 
both  frictional  resistance  and  abrasion.  If  there  were  no  slipping 
of  the  wheel  on  the  rail  there  would  be  no  wear,  provided  the 
rolling  action  did  not  produce  sufficient  pressure  on  any  one 
point  to  crush  the  metal  or  cause  it  to  flow.  But  there  is  always 
more  or  less   slip  even  on   a  straight  line. 

There  are  two  kinds  of  slipping  to  which  car  wheels  may  be 
subjected.  One  is  the  skidding  action  due  to  the  locking  of 
the  wheels  by  the  brake-shoes.  The  other  form  occurs  when  the 
driving  wheels  of  electric  motor  cars,  for  instance,  are  turned 
faster  than  the  corresponding  rate  of  motion  of  the  car  and  the 
whole  periphery  of  the  wheel  slides  over  the  rail.  In  order  to 
determine  whether  the  resistances  to  these  two  kinds  of  slipping 
were  the  same,  certain  experiments   were  made. 

The  apparatus  was  designed  to  produce,  as  nearly  as  possible, 
the  actual  conditions  of  track  work. 

J'wo  pieces  of  steel  rails  of  75  lbs.  section,  one  of  which  had 
been  worn  smooth  in  service ;  the  other,  a  piece  of  new  rail,  to- 
gether with  a  section  of  a  steel  wheel  and  a  section  of 
a  cast-iron  wheel,  with  the  treads  of  both  smooth  and 
free  from  imperfections,  were  used  for  the  tests.  The 
testing  machines  were  made  by  Tinius  Olsen  &  Com- 
pany, one  with  a  capacity  of  100,000  lbs.  and  the  other 
a  capacity  of  50,000  lbs. 

The  apparatus  is  shown  in  the  accompanying  illus- 
trations for  the  skidding  movement.  The  wheel  section 
was  set  on  the  rail  and  loaded  by  the  100.000  lbs.  ca- 
pacity machine.  It  was  then  slipped  over  the  rail  by 
a  pull  on  the  connection  rod  reaching  to  the  other 
machine  which  measured  the  amount  of  the  pull  re- 
quired to  slip  the  wheel  on  the  rail. 

In  loading  the  wheel,  the  pressure  was  applied 
through  a  plate  resting  on  two  rollers.  In  this  way 
the  friction,  except  that  between  the  wheel  and  the 
rail,  was  reduced  to  practically  nothing. 

For  the  .spinning  motion,  the  bearing  plate  above  the 
rollers  was  made  coiive.x  and  the  bottom  plate  resting  on  the 
top  of  the  wheel  was  made  concave;  both  surfaces  being  con- 
centric with  the  tread  of  the  wheel.  A  pull  on  the  wheel,  there- 
fore, caused  it  to  roll  under  tlie  bearing  plate  as  though  it  were 
revolving  on  its  own  center.  The  arrangement  of  this  is  clearly 
shown  in  the  diagram. 

The  force  required  to  move  the  wheel  on  the  rail  was  weighed 
by  a  bell  crank  with  a  knife  edge  bearing,  resting  on  a  heavy 
casting  attached  to  the  bed  plate  of  the  small  testing  machine. 
The  vertical  arm  was  attached  to  the  pull  rod  and  the  end  of  the 
horizontal  arm  had  a  bearing  on  a  wedge  or  knife  edge  that  was 
forced  down  by  the  platen  of  the  machine. 

The  wheel  section  was  placed  in  position  on  the  rail  arid 
weighted  with  a  predetermined  load.  Pressure  was  ihen  applied 
to  the  wedge  on  the  small  machine.  This  pressure  was  trans- 
ferred through  the  bell  crank  as  a  pull  on  the  connecting  rod. 
When  slipping  occurred,  the  event  was  marked  instantly  by  the 
drop  of  the  beam  of  the  small  machine.  The  movement  of  the 
wheel  over  the  rail  usually  amounted  to  about  1-1,2  in.  As  the 
object  of  the  investigation  was  to  determine  the  friction  at  rest 
"o  attempt  was  made  to  measure  the  pull  after  the  first  slip  oc- 
curred. This  was  markedly  less  than  that  required  to  start  the 
movement   from   a   state   of   rest.  ,1 

Rci)rinted  by  special  permission  from  "The  Car  Wheel."  copyrighted  by 
the   Scliocn   Steel   Wheel   Coinpany. 


Separate  tests  were  made  with  steel  and  cast-iron  wheels  on 
the  old  and  new  rails,  for  both  the  skidding  and  spinning  mo- 
tions. In  loading  the  wheels,  the  weights  were  increased  by  reg- 
ular increments  of  2,000  lbs.  up  to  30,000  lbs.  Three  tests  were 
made  with  each  loading  and  for  each  condition  of  wheel  move- 
ment. The  average  of  the  three  tests  in  each  case  is  given  in ;tll£ 
accompanying  table.  '  ' 

There  was  so  little  difference  in  the  pulJ  required  to  slip  the 
wheels  on  the  old  and  new  rails  that  an  avenige  of  the  results 
obtained  is  given  as  the  resistance  to  spinning  and  skidding  of 
the  two  wheels  on  a  steel  rail.  - 


\ 

Kind  op 

Motion. 

I     i,o.\i)  oir 
1    wiiKKL  ijir : 

1.BS. 

Spinninc- 

f*iddiiiir. 

.Steel 
Wheel. 

Cast  Iron 
Wheel. 

Steel 
Wheel. 

Cast  Iron 
,    Wheel- 

2.000  lbs.:. 

4,000    "    ......... 

6,000   Vr ..,....:. 

8.000   "-. ;...,..; 
10,000   ■•«.;<..-.„.. 

12.000  •*•  ...i.;;.:' 
14.000  •"•........; 

i6.0(J0  .••%.-.;.;:.. 

18,000   "..A.-'.-.i 
20,000    ".....„;. 

22.00a  •'.....;..... 
24,000  •'  „.;...w. 

26,000  •' ,  ;A.:i... 
28,000  '.';.  ;■.•;..„.• 

30.000  ";  .,..v.v; 

'    ■    '       ■    ■    ■ 

.2.59                         .243 
.240                         .215 
.234                         .208'.-.   : 
.228                        ,206-'  ■■•■•.  ; 

::       .215                  .204 

■^'       .212.  .  ■                   .205 

.,^       .207:                           .199 

:       ,204           1            .196 

'         .204                        .198 

.201              j             .194 

.205                         .191 

.'          .204                          .192 

.205                         .189 

.203                         .186 

.203                         .183 

f ;■■.-.  ,,;-••..+--•  ,  •— -  .^ 

.2K5 
.254 

.245 
.246 
.23S 
.237 

\-.m 

.231 
.236 

.238 
..■■:.■■  .235 
•      '    .232 

.236 

.     .    .■'^-..... 

.3^7 
.2.S9. 
.254  •    >• 
.242   •■     •'. 
.233 
Hi   ■ 
.226 

219 
,219 
.220 

223 
.224 
.223 
.217 
.214 

The  table  shows  that  the  resistance  to  spinning  of  the  steel 
wheel  is  somewhat  greater  than  that  of  the  cast-iron  wheel,  a  fact 
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which  is  brought  out  quite  forcibly  by  the  coefficients  of  friction, 
in  which  the  coefficient  of  the  steel  wheel  is  invariably  higher 
than  that  of  the  cast-iron. 

It  also  appears  from  this  table,  that  the  coefficient  of  friction 
of  the  steel  wheel  decreases  as  the  load  is  increased,  up  to  a  pres- 
sure of  about  15,000  lbs.,  after  which  it  is  practically  constant. 
The  coefficient  of  friction  of  the  cast-iron  wheel  decreases  rather 
rapidly,  like  that  of  the  steel  wheel,  up  to  a  load  of  15,000  lbs., 
after  which  it  falls  away  slowly,  though  a  tendency  to  decrease 
with  the  increase  of  load  is  manifest. 

As  regards  skidding,  the  values  of  the  coeflScicnts  <  f  the  two 
wheels  bear  the  same  relation  to  each  other  as  they  do  for  spin- 
ning. The  coefficient  of  resistance  is  greater  for  the  steel  wheel 
than  for  the  cast-iron  wheel ;  and  there  is  the  same  falling  oflf  in 
the  value  of  the  coefficient  as  the  load  is  increased  tip  to  about 
15,000  lbs.,  after  which  that  of  the  steel  wheel  is  nearly  constant, 
while  that  of  the  cast-iron  wheel  continues  to  fall  away  slowly. 
It  would  be  difficult  to  explain  these  phenomena  without  the  data 
obtained  in  the  investigations  previously  described,  made  to  de- 
termine the  area  of  contact  between  the  wheel  and  the  rail,  and 
the  relative  rate  of  abrasion  of  the  steel  and  cast-iron  wheels  on 
the  emery  wheel.  The  results  of  those  investigations  also  serve 
to  explain  why  the  coefficient  for  a  skidding  wheel  is  higher  than 
the  coefficient  for  a  w^heel   that  is   spinning. 
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In  the  case  of  the  cast-iron  wheel,  it  was  shown  iti  the  pre- 
ceding chapter  that  the  imposition  of  a  heavy  load  caused  a 
breaking  down  of  the  metai  in  the  rail  at  a  certain  point,  while 
no  such  failure  occurred  with  the  steel  wheel  under  the  same 
load.    The  cast-iron  wheel  being  rigid,  inelastic  and  incompressi- 
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ble  on  the  tread,  was  forced  down  into  the  metal  (f  the  rail, 
causing  the  rail  to  do  all  of  the  yielding  needed  to  produce  the 
area  of  contact  obtained :  with  the  result  that  it  was  soon  com- 
pressed beyond  its  clastic  limit  and  given  a  permanent  set.  The 
steel  wheel  yielded  as  well  as  the  rail,  thus  relieving  the  rail  of 
a  part  of  its  compression  and  increasing  the  area  of  contact.  This 
behavior  of  the  two  wheels  explains,  in  part,  the  results  obtained 
in  these  tests.  In  addition,  it  must  be  remembered  that  the  normal 
coefficient  of  friction  is  greater  between  steel  and  steel,  than  it  is 
between  cast-iron  and  steel. 

When  the  cast-iron  wheel  is  loaded  on  the  rail,  it  indents  the 
rail  in  proportion  to  the  pressure  applied,  without  being  distort- 
ed itself.  If.  then,  it  is  turned,  as  by  a  motor,  it  simi)!y  revolves 
in  the  concave  depression  in  the  rail,  without  undergoing  any 
deformation  itself  and  with  no  resistance  other  than  that  of 
overcoming  the  friction  between  the  surfaces  of  the  wheel  and 
rail.  The  steel  wheel,  on  the  other  hand,  is  itself  compressed,  as 
well  as  the  rail,  so  that  when  it  is  turned  a  continuous  progres- 
sive compression  of  the  tread  is  s^t  up,  equal  to  the  amount  of  the 
original  compression.  Hence,  the  resistance  to  turning  will  be 
equal  to  the  frictional  resistance  plus  that  set  up  iiy  this  com- 
pression. 

It  was  shown  that  the  cast-iron  wheel  was  cut  away  much 
more  rapidly  under  the  emery  wheel  than  were  the  steel  tires 
and  wheels.  In  the  tests  for  skidding,  the  loads  were  succcs- 
sivaly  applied  without  readjusting  the  wheel  on  the  rail,  with 
the  result  that  the  steel  wheel  was  skidded  about  i'4  in.  and  the 
cast-iron  wheel  about  I  ill.  This  was  done  under  loads  increas- 
ing from  2.000  lbs.  up  to  30.000  lbs.  Under  this  treatment,  the 
steel  wheel  developed  a  slid-tlat  spot  about  9- it)  in.  long,  and  the 
cast-iron  wheel  a  spot  about  7-8  in.  long.  In  both  cases  the  rail 
was  spotted  and  the  metal  was  rolled  up  in  folds,  indicating  the 
direction  of  the  mf>tion  of  the  wheel.  The  piece  of  rail  used  with 
the  steel  wheel  was  spotted  for  a  distance  of  about  i-H  in.,  while 
the  piece  used  with  the  cast-iron  wheel  was  .spotted  for  a  length 
of  about  I  '^>  in.  This  abrasion  of  the  cast-iron  wheel  probably 
accounts  for  the  lower  resistance  to  skidding  as  compared  with 
the  steel  wheel.  For  the  same  weight  and  for  the  same  distance 
of  skidding,  the  amount  of  metal  abraded  from  the  cast-iron 
wheel  was  in  almost  exactly  the  same  ratio  to  that  removed  from 
the  steel  wheel,  as  is  shown  in  the  diagram  of  abrasion  tests. 

It  will  be  remembered  th.it.  for  the  lower  wheel  loads,  the  in- 
vestigation of  contact  areas  showed  that  there  was  comparatively 
little  <lifFerence  between  the  areas  obtained  with  cast-iron  wheels 
and  with  steel  wheels,  and  that  it  was  inferred  that  the  total 
compression  of  the  metal  was  approximately  the  same  in  both 
rases.     Under  these  circumstances  it  would  be  expected  that,  if 


the  power  required  to  distort  the  metal  of  a  steel  rail  and  tire 
were  the  same,  the  resistance  to  skidding  of  the  steel  wheel  and 
the  cast-iron  wheel  would  also  be  the  same.  But,  owing  to  the 
more  rapid  abrasion  of  the  cast-iron  wheel,  as  soon  ;»s  it  begins 
to  skid  it  wears,  and,  by  thus  increasing  the  area  of  contact,  it 
lessens  the  depression  of  the  rail,  decreases  the  amount 
of  metal  to  be  distorted,  lowers  the  resistance  to  the 
motion,  and  makes  the  coefficient  of  friction  of  skid- 
ding less  on  the  cast-iron  wheel  than  on  the  steel 
wheel. 

This  depression  of  the  rail,  due  to  the  imposition  of 
the  wheel  load,  accounts  for  the  higher  coefficient  of 
friction  obtained  with  a  skidding  wheel  than  with  a 
spinning  wheel.  With  a  wheel  spinning,  there  is  no 
continuous  deformation  of  the  metal  of  the  rail  to  be 
affected.  In  skidding,  there  is  a  depression  of  the  rail 
to  be  carried  forward  like  a  wave,  which  naturally 
raises  the  resistance  and  makes  the  coefficient  greater 
than  where  slipping  over  one  spot  alone  takes  place. 

While  it  is  not  safe  to  draw  rigid  conclusions  from 
the  limited  amount  of  data  obtained,  it  does  appear  that 
inasmuch   as    the    steel    wheel   offers   greater   resistance 
to  spinning  it  is  better  adapted  for  use  as  the  driving 
wheel  of  an  electric  car  than  the  cast-iron  wheel;  and 
further,  its  higher  coefficient  of  friction   renders  it  less 
liable  to  skidding. 
This  matter  of  wheels  skidding,  with  the  consequent  develop- 
ment of  flat  spots  on  the  tread,  was  considered  of  enough  import- 
ance to  warrant  further  investigation. 

It  has  been  noted  by  many  other  investigators  that  s'.eel  wheels 
do  not  flatten  as  readily  as  cast-iron  wneels.  By  some  this  is  at- 
tributed to  the  fact  that  small  flat  spots,  once  formed  on  the  tread 
of  a  steel  wheel  may  be  rolled  out.  whereas  they  have  a  tendency 
to  grow  larger  on  cast-iron  wheels.  The  abrasion  and  skidding 
tests  which  have  been  made  seem  to  show,  however,  that  it  is 
the  lower  resistance  to  grinding  of  the  cast-iron  wheel  that  ac- 
counts for  the  more  rapid  development  of  these  flat  r.pots. 

To  briefly  recapitulate,  these  tests  showed  that  the  rate  of 
grinding  of  the  tirst  Vs  i"-  below  the  tread  was  about  4.64  times 
as  fast  in  the  cast-iron  wheel  as  in  the  Schoen  steel  wheel.  For 
the  second  ".^  in.  the  ratio  became  6.37,  and  for  the  third  y%  in., 
15.93.  showing  the  rapid  decrease  of  wearing  resistance  of  the 
cast-iron  wheel  below  the  surface.  In  the  skidding  tests  in  the 
laboratory,  the  effects  were  confined  to  the  metal  close  to  the  sur- 
face, and  it  was  found  that,  with  the  same  amount  of  skidding, 
the  amount  of  inetal  removed  was  about  5.12  times  as  great  on 
the  cast-iron  wheel  as  on  the  steel  wheel.  A  further  check  on 
these  figures  was  afterwards  obtained  by  taking  the  time  required 
to  remove  approximately  the  same  amount  of  material  from  the 
treads  of  cast-iron  and  sttel  wheels  in  a  wheel  grinding  ma- 
chine. It  was  found  that  it  took  from  four  to  five  times  as  long 
to  grind  down  the  steel  wheels  as  it  did  to  grind  the  cast-iron 
wheels.  In  all  of  the  foregoing  investigations,  the  metal  of  the 
wheel  under  test  was  kept  cool,  either  by  a  stream  of  water  or 
by  doing  the  work  so  slowly  that  natural  radiation  counteracted 
the  tendency  to  heat  and  the  temperature  of  the  mecal  was  not 
raised  above   too  deg.  Fahr. 

I'or  the  purpose  of  ascertaining  whether  the  results  of  these 
investigations  were  comparable  with  the  results  obtained  in  actual 
railroad  service,  when  the  wheels  were  locked  and  skidded  under 
a  car,  series  of  tests  were  made  by  skidding  the  wheels  under  a 
loaded  car. 

Through  the  courtesy  of  the  New  York,  Ontario  &  Western  a 
piece  of  track  and  a  suitable  box  car  were  supplied  for  the  tests. 
One  pair  of  wheels  and  axle  were  removed  from  under  the  car, 
and  replaced  by  an  axle  on  which  a  Schoen  steel  wheel  and  a 
new  cast-iron  wheel  had  been  pressed.  These  wheels  were  33J4 
in.  and  },},  in.  in  diameter,  respectively.  This  pair  of  wheels  were 
placed  at  the  end  of  the  car.  and  was  fitted  with  two  brake- 
beams,  so  that  twice  the  usual  brake-shoe  pressure  could  be  ap- 
plied on  the  wheels.  By  this  means,  the  wheels  coiild  be  held 
in  a  fixed  position  throughout  a  run.  But  it  was  more  difficult 
to  hold  the  wheels  at  low  speed  than  at  high  speed. 
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The  car  was  loaded  until  the  weight  on  the  pair  of  wheels  to 
be  tested  was  exactly  24,000  lbs.  The  car  was  then  hauled  back 
and  forth  over  a  piece  of  track  1,850  ft.  long.  The  brake  was  set 
and  the  wheels  skidded  for  the  whole  distance.  The  car  was 
hauled  at  two  speeds,  namely,  3  and  12  miles  an  hour. 

When  the  car  was  hauled  at  a  speed  of  3  miles  an  hour,  flat 
spots  were  made  on  the  steel  wheel  in  area  about  .30  in.,  while 
the  spots  formed  on  the  cast-iron  wheel  were  in  area  .80  in.  These 
areas  correspond  to  diameters  of  about  ^  in.  and  i  in.,  respec- 
tively, though  the  spots  on  the  cast-iron  wheel  were  elongated  to 
about  lyi  in.,  which  indicated  somewhat  more  metal  removed. 
The  volume  of  metal  abraded  from  the  cast-iron  wheel  was 
about  5^  times  greater  than  that  from  the  steel  wheel. 

While  the  movement  was  slow  the  wheels  remained  cool.  But 
when  the  speed  was  increased  to  12  miles  an  hour,  heating  took 
place  and  the  cutting  was  more  rapid  on  the  steel  wheel. 

For  the  first  1,850  ft.  run  the  areas  of  the  flat  spots  produced 
at  a  speed  of  12  miles  an  hour  averaged  8.125  sq.  in.  on  the  steel 
wheel  and  4.445  sq.  in.  on  the  cast-iron  wheel.  The  estimated 
amount  of  metal  worn  away  was  4.63  times  as  much  with  the 
steel  wheel  as  with  the  cast-iron  wheel. 

When  the  skidding  was  continued  the  rate  of  wear  increased 
very  rapidh'  with  the  cast-iron  wheel,  while  there  was  little  in- 
crease with  the  steel  wheel.  -At  the  end  of  the  run  of  3,700  ft., 
the  area  of  the  flat  spot  on  the  steel  wheel  was  8.43  sq.  in.,  an 
increase  of  .305  sq.  in.,  while  the  area  of  the  spot  on  the  cast-iron 
wheel  was  5.72  sq.  in.,  an  increase  of  1.275  sq.  in.  From  this  it 
appears  that  the  cast-iron  wheel  wore  away  more  rapidly  than 
the  steel  wheel  after  the  l:ard  surface  metal  had  been  broken 
through. 

The  indications  are  that  in  skidding  a  short  distance  at  low 
speed  a  cast-iron  wheel  is  more  apt  to  develop  a  flat  spot  than  is 
a  steel  wheel.  On  the  other  hand,  if  the  skidding  continues  for 
some  distance  at  a  high  speed,  the  wheel  becomes  heated  and 
then  the  steel  wheel  is  the  first  to  yield,  unless  the  surface  chill  of 
tile  cast-iron  wheel  has  already  been  worn  through. 


sists  of  a  central  electric  generating  station  and  twenty-three 
separate  electric-driven  pumping  stations  located  along  the  line 
of  flow  of  the  underground  water,  which  makes  it  available  for 
irrigation  purposes  during  the  dry  weather. 

The  area  aff^ected  is  a  strip  of  land,  about  10,000  acres,  extend- 
ing for  about  twenty  miles  northeast  of  the  river.  It  consists  of 
a  canal  running  through  the  strip  from  which  the  various  irriga- 
tion ditches  are  led.  This  canal,  which  is  known  as  the  "farmer's 
ditch,"  is  connected  to  the  .Arkansas  River,  and  during  the  period 
of  high  water  is  fed  from  that  source,  a  flood  gate  being  provided 
to  control  the  supply.  During  the  dry  season,  however,  the  canal 
is  fed  by  the  pumping  stations. 

The  power  plant  which  furnishes  the  electric  current  for  oper- 
ating all  of  these  stations  is  of  the  most  efficient  and  modern  type 
and  a  very  high  economy  of  operation  has  been  secured.  In  the 
boiler  room  there  are  two  200  h.p.  Sterling  boilers  generating 
steam  at  160  lbs.  pressure  with  120  degrees  superheat.  Draft  is 
obtained  by  a  steel  stack  150  ft.  high.  In  the  engine  room  there 
are  two  turbo  generators  of  225  k.w.  capacity,  each  generating 
three-phase  6o-cycle  current  at  6600  volts.  The  exciter  is  direct 
connected  to  the  shaft  of  each  of  the  generators.  The  turbines 
are  fitted  with  an  automatic  system  for  filtering  and  supplying 
their  own  lubricating  oil.  The  current  is  controlled  by  oil 
switches  located  in  the  basement,  which  are  mechanically  oper- 
ated  from  a   switchboard  of  five  panels   placed   in  the  engine 
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The  power  plant  is  a  brick  and  steel  strncttire  located  adjacent 
to  the  line  of  the  Santa  Fe  Railroad  near  Deerfield.  Kansas.  The 
coal  supply  is  brought  in  by  the  railroad,  a  siding  being  provided 
for  storing  the  cars.  The  current  is  carried  on  overhead  lines 
to  the  different  pumping  stations. 

The  D'Oiler  Engineering  Company,  of  Philadelphia,  were  the 
engineers  and  contractors  for  the  entire  power  generating  plant. 


POWER  PLANT  FOR  ELECTRIC  DRIVEN  PUMPING 

STATION. 


Testing  i*LANT  for  Electric  Cars. — There  has  been  installed 
in  the  electrical  laboratories  of  the  Worcester  Polytechnic  ln> 
stitute  a  testing  plant  for  heavy  electric  street  and  in- 
tcrurban  cars.  The  plant,  in  general,  consists  of  four 
pairs  of  supporting  wheels  mounted  in  pedestals,  which 
are  adjustable  along  the  base  and  can  be  arranged  to 
suit  any  car.  The  shafts  of  these  wheels  are  e.xtended 
for  the  purpose  bf  attaching  fly  wheels,  whose  weights 
are  adjustable,  which  serve  the  purpose  of  imitating 
the  starting  inertia  of  the  car  on  test.  The  train  grade 
and  curve  resistance,  which  is  usually  obtained  by  ab- 
sorption brakes,  is  in  this  case  obtained  by  connecting 
electric  generators  to  each  shaft.  The  four  generators 
are  of  the  same  type  and  size  and  have  their  fields  con- 
nected in  series.  The  exciting  current  is  obtained  from 
a  direct  current  machine  with  adjustable  field  rheostat. 
1  he  current  in  the  field  may  thus  be  varied,  as  desired, 
by  changing  the  voltage  of  the  exciting  generator.  The 
armatures  of  the  four  generators  are  connected  in  paral- 
lel to  the  load  resistance.  The  generators  are  connected 
to  the  shafts  by  a  pinion  and  gear,  the  usual  suspension 
bearings  being  used.  .Mthough  a  traction  dynamome- 
ter for  registering  the  drawbar  pull  has  not  yet  been 
installed,  it  is  expected  that  eventually  such  an  in- 
strument will  be  put  into  place. 


The  United  States  Reclamation  Service,  a  bureau  under  the 
Department  of  the  Interior,  is  doing  a  large  amount  of  work 
in  connection  with  the  irrigation  of  the  large  arid  districts  in  the 
\vcst,  and  is  converting  enormous  tracts  of  formerly  worthless 
land  into  highly  productive  farms.  Among  these  varied  projects 
IS  one  in  the  vicinity  of  Garden  City,  Kansas,  known  as  tWe 
Garden  City  Project,  which  is  now  about  to  be  put  into  operation. 
The  Arkansas  River,  which  flows  through  this  section  of  the 
country,  carries,  in  the  wet  season,  a  large  body  of  water,  but 
during  the  dry  season  its  bed  is  practically  dry.  There  is,  how- 
<?ver.  in  all  seasons  a  considerable  body  of  water  flowing  a  short 
distance  below  the  surface  of  the  ground  and  this  project  con- 


Tr.weling  Engineers'  .\ssociation. — The  committee  on  sub- 
jects desires  all  members  to  submit  subjects  for  consideration  at 
the  next  annual  meeting,  which  will  be  of  general  interest  to  the 
locomotive  department  and  of  benefit  to  the  association.  Any 
subject  submitted  will  be  given  careful  consideration  by  the  com- 
mittee, of  which  Mr.  W.  G.  Wallace,  1600  Commercial  National 
Bank  Building,  Chicago,  is  the  chairman. 


Electrical  Night  .^t  the  New  York  Railroad  Club. — The 
March  meeting  of  the  New  York  Railroad  Club  will  be  given  up 
to  the  annual  electrical  night,  at  which  short  papers  by  a  num- 
ber of  authorities  on  electrification  of  steam  railways  will  be 
read.  v.^^ 


H> 


AMi-.Ku  .\.\    i:\(.i\i;i:r   wd  uaii.r*  )Ar)   foiKXAr. 


p^^^^^^^^^^^^^^^^^SSi^^^^^S^ 


Pt^rs//  or  rfsr//vc  M4C»m£ 


■  I  >  I  \  \  <  I 


riii- 


In  the  case  0.f  the  cast-?rf>li'wfrcel^'tt  ni  tlu-  pro-      tnc  power  rc-quircd  to  distort  tlu-  nulal  of  a  steel  riil  and  tire 

eediiti;  eliapter  that  the  iir;|K)sititin  «»t  a  he:ivy  load  eaiised  a  ui  re  the  >anie.  the  re^i^taiue  to  skidding;  of  tiie  >leel  wheel  and 
hreakiiis  «Iuwii  of  the  inetai  in  the  rail  at  a  certain  jioint.  while  ilie  ea>t-iron  wheel  w<>nld  al>o  he  the  >aine.  lUit.  owing  to  the 
110  Niich  failure  oceurred  with  the  steel  wheel  nnder  the  same  more  rapid  ahrasion  of  tin-  ea-<t-iron  wiieet,  as  soon  ;'s  it  hegins 
load.      Ihe  oa>«t-iron  wheel  heint;  rigid,  ine!a.>tie  and  lneonipre>si-      to  skid   it   wear>.  and.  hy   tlui>  inereasing  the  area  of  contact,  it 

li-s^iiK  the  dei)re>si(m  of  tln'  rail.  tlecn.;isi's  tlu'  amount 
of  metal  to  ))(.■  distoiU'd.  lo\vir>  the  resistance  to  thi 
moiii.ii.  ;ind  itiake>  the  coefficient  of  friction  of  skid- 
ding li'»-  iMi  the  ca^t-iron  wheel  th.in  on  the  >teel 
wheel 

liii^  <lepri-^ion  of  the  r.nl.  due  to  the  imposition  of 
thi-  wheil  load.  ;iceoiiiit>  for  the  hiuher  coefticieiit  of 
friction  ohtained  with  a  skiddinv,  wheel  than  with  a 
sl)innint;  wheel.  With  a  wheel  ^pinning,  tliere  i>  no 
coiitimious  defonn.iti'iii  uf  the  nutal  of  the  rail  to  l>e 
affected.  In  -kiddinii.  there  i-  a  depression  of  tile  rail 
to  he  c.irrii-d  forw.ird  like  ;i  w.ive.  which  naturally 
niises  the  resist ance  and  make>  the  coefVicient  greater 
th.in   where  clipping  over  one  -pot   alone  takes  jdace. 

While  it  is  not  -ale  to  draw  rigi<l  conclusions  from 
ilu-  limited  .inioimi  of  d.ita  ohtained.  it  does  appear  that 
iii.isnmch  ,is  ilu'  siril  wlui-l  otters  greater  resistance 
to  s|nnniiij4  it  js  l)ittor  .id.ipted  fi  >r  hm-  a-  tlu-  <lri\ing 
wheel  of  ,111  electric  car  than  the  cast-iron  wheel;  and 
fnrther.  its  higlur  coefficient  of  friction  rendoc,s,..,».t.  less 
liahle   1..   skidding.  ■•''■'•■ 

natter   of   w  iu'el>    skid<ling.    witli   tin-   consr(|iK'it    di\eloi)- 
nunt  of  llal  sjnits  on  the  tread,  was  consitlereil  of  enough  import 
.iiice   l(»   warrant   further   investigation. 

II  has  JKeii  noted  In  many  other  investigators  that  sUei  wheels 
•  ill  not  il.itteii  ;is  readil\  a-  cast-iron  wneejs.  liy  soim-  this  i>  :it- 
inl.vted  t'>  tlu-  f.act  that  small  tlat  sji-.ts.  nnci  formed  •  iii  the  tre.id 
I  if  a  >teel  wheel  may  be  roiled  out.  where.is  tluy  havi-  a  tendency 
to  grow  l;irger  on  east-iron  wheels.  Ihe  ahrasion  :i;kI  skidding 
tests  which  have  been  made  svem  to  show,  however,  that  it  is 
tile  lower  resistance  to  grinding  of  the  ca-^t-iroii  wheel  that  ac- 
'oiints   for  the  more  rapid  development  of  lhe>e  ll.il     pots. 

III  l>rietl\  ricapitulate.  these  tests  >howi-d  th.it  tlie  rate  of 
;;rir,ding  of  the  first  's  in.  helow  the  tread  was  about  4.<>4  time-. 
as  fast  in  the  c.ist  iron  wiuel  .i-  in  tlu-  Sclioeii  stv.(.l  wiiei-l.  For 
the  M-Coi;ii  s  ill  the  ratio  Iiec.ime  (»..V7.- ami  for  the  third  '  s  in, 
13.0.^  showing  the  r.ipiil  d».ci\a>e  of  we.'iring  resist, :iice  of  the 
c:ist  iron  wheel  helow  tlu  surf.ici-  In  tile  -kidding  lists  in  tiie 
l.ilior.ii.ir\ .  tlu-  <-ffec(s  were  confiiird  to  thv  iiKt.al  closi-  to  the  sur- 
i"acf.  ,.n>l  it  w.is  f.mnd  that,  with  the  s;iiiie  amount  >l  skidding, 
tile  .iniount  uf  metal  remo\e«l  wa>  .ihout  3  1  j  times  a-  great  on 
the  cikst -iron  wIk-jl"!  as  on  tlie  steel  wluel.  A  fiirfli- r  cluck  on 
these  riiittfesw'ns  afteru:irds  olit;iiiie<i  by  t.-ikiiv..;  ilu-  tinu-  ri(|uired 
to  r> move  appro.ximatety  the  s'UiU'  anu.iiiii  of  materi.tl  from  the 
ire.id?  of  cast-iron  and  sliel  Avhe'tls  in  a  wheel  grinding  ma- 
chine It  w.iH  found  that  it  took  from  foitr  to  live  times  as  long 
III  grind  down  the  steil  wheels  as  it  did  to  grind  the  cast-iriMi 
ulutls  In  .ill  ..f  the  loregoing  invi-stig.itions.  the  iiielal  of  the 
ul:e>l  inideriy.st\v'asc'kit-j»t"C' »"••',  eitlu  r  by  iV  stream  of  water  or 
l>\  doiiu:  the  work  so  sluvvlv  that  natnr.il  radiation  ci-mileractcd 
the  lendeiie.x  to  he.it  and  th.e  temiwraturc  ..f  tlu-  nie.  il  w.is  not 
faisie<l  ah'  i\  <•    100  deg. .  Fahir. 

i-"or,.t1ie  piitjK»He.  oi  a.H"erlainmg  whetlK-r  the  resiilts.  oj  these 
iiivesttg.itions  were  coin|i,-irable  with  the  it-suhs  oblaimd  in  actual 
railroad  si-rvict-.  \v1kmi  the  wlieels  were  lockeil  ;ind  skidde*!  under 
.1  car,  siiivs  of  teMs- wvre  made  by  ski<l<Hng  the  wh»-cls  imder  a 
loadrd   car. 

I  lirough  tile  courtesy  of  the  New  N  ork.  (  tni;ir;o  X;  Western  a 
pit-ee  of  tr;uk  anr!  .1  suit.ible  box  cir  wer».  supplii<I  for  the  tests. 
(  »ne  pair  of  wheels  ;tnd  ;i\-le  were  removed  from  under  the  car, 
.ind  replaced  hy  an  axle  ■  n  wiiicii  a  Schocn  steel,  wheel  aad  a 
new  cast-iron  wheel  ha(l  been  .pressed.  These  wheils  were  2>iM 
in.  and  .?.^  in.  in  diameter,  respectively.  This  p;iir  of  wheels  were 
lilacid  at  the  end  of  the  Car.  .iiid  was  fitted  witlj  two  brake- 
be;nH*<.  So  that  twice  tlu-  nsu;il  br;ike-<ihoe  jlresfiijre  coHld  be  ap- 
plied 'HI  tile  wheels.  i'.>  tiiis  me.ai.is.  tlie  wheels  eojjld  be  held 
in  .1   lixiij   jiosition  throngln.ut   a   run.      Mut    it   was mbre  diffictilt 


,bU'  fui.the  ..trcJMU  *a^^  forced  down  into  tlu-  nut.ti  .  •'  tlu-  rail. 
caiisiHjj  tlie  rail  to  (lo  all  of;  the  yielding  n.-eded  to  nrodnce  tlu 
are.i  of  contact  obtained  ivvith  tlu-  residt  th.it  it  w.is  sooii  com 
pressed  beyond  il>  elastic  limit  and  gi\en  a  permamnl  s^t  Ilu 
steel.  \vh^H-t  yuddetl  ;jsi.' welt  as.  \hv  rail,  thus  relieving  tlu-  rail  of 
a  parii'<>f  It!*  et>itjpresiih>n  anj.i  uu-fcasing  the  .'|rea.  of  ctimact;  This 
behaxior  of  the  tw<i  v\h«.i-ls  «-spl.-tins.  in  p;nt.  th<-  rrsults  obtaineil 
in  these  te>t>.  In  a<ldilion.  it  must  Ik-  reuuuibered  tiiat  tlu-  normal 
covthcieni  oflTictioii  i.vjjreati'T  iK-twecn  steef  a  Me'.-i.  than  it  i- 
belvVeetj  .c^^t-^if oiVaiKl. 'sted. 

•When  lh*-:cast-i^('>ii  wheel  is  loaiUd  on  the  r.iil.  it  iiuleiits  tlu 
rail  in  proportion  to.  the  pres><uTe  applie«l. without  being  ilistort- 
ed  tt.:«ell'  If.  thviu.  it  is.tui^ned.;  as  ,l>\  a  irn>tor.  it  sim|)!\  leMilves 
iij  -  tlu'-.  Concave  <leprevsiort',.in(ilk'^^^^'r^^^  lui   undiTgi  ting  .in> 

i\<'U •rniation  -  iiself.  iiid  .Vvrth  »n •'  .resistance  •  >t her  -thaw  that  of 
overcoiniiig'  flu-  friction  bttweeiv  the  siir laces  of  the  wheel  and 
rjit].  Hu  st-,^-el  v\heelv.''njth.v;  otiu  r  l>;iiit|.  is  it-;elf  cnnpressi-d,  .is 
vveJl'rts-  tIi«;";raH}  s/J  .tha't  Ai!ieii  it  i-  mrneil.  a  ci.kntiniion-.  proi^res- 
'ni4;ti^V-s?»5on."f  lIu'  treadj^  set  up.  i-i{t>al  to  .^  ..f  tlu- 

"rj.i;ni;ti  comprevsion.-  Ileric*-.  ibe  rcs!si;inci  to  turning  will  be 
<'i|iTa'    ti.'tii'     fvi'i  iopal    Vi  si^  i.-ini-i-   )ihis    I  Ii;ii    s,'t    ni>    n^     tlii^    corn 

I  s)i,j,jft-|»  that  -thv;  .c.a>i.-froTt.  tvhi^d.  ^va>  in"-  <'.^V't5    miuii 

nil  ».re  rapidJ-y  qtidi  r.  tji\-  eir.efy  w  heel  (haft  ,;\veret1>tvi*'t<ivl  tires 
ai«i  \v|iU-.ls.  ■  Ifiithe:  te^tv-fnt'skiddTng.  the  Ithtls  \verr:i>nicces 
sjviily  ■  .ipplied  Avifboin  ri.-wfj""''"''-;  'he ,  wlivel  on  the  r.ail.  witii 
il.  ;  -uit  tli.it  the  ste«'i  \\-h«;'<5l  nviis  skidcjed  yt>MUt  J  ^.j  iit;"  aUd.the 
-I.  irr»i -wheel  abfjiit  1  ;  ;  'rhi.s  vvVts  tlom-  itiider  fc»;»itsi»»cf eas- 
ing fh'iH  Ji.tMit.t  lbs.  up  t..i  ■{->.♦*«}  -Iks.  I ^tider  this  treatment,  the 
siril   ulu  rl  ill  A  t  lo]».ed :>i   sli+l-ii-iti-spoi,  aboiiu.  '.;-i<.i  iii.  Imig.  ;ni<l  tlu- 

W4»s;  .<t»o.tted  a.ni^l  .tl(c  -tnet:"ll."\viis  tvdletl  up  m  folds',  indicating  the 
•  lir.  ;i^n  of,  jh-<  nioltn-'n  of'thc  viiuel.  ..'I;he  pieCe  of  rail  Usi  d  with 
tlu    -uel  whc<'|  Ayas  sjyuiyd.foT:  ;'tVd^  hi.,  while 

the  i»ii'ce.usi-<{-AV>tlv;the.^tst-^rV'n  wheel  w/is  >in«»tte<t.  f<»r.a  length 
I   .ihoii.t -J '..;  •iTv!',;."r.hi"^  afir;  -  tlie  cast-iron  wh<el   pri.li.ililv 

.  .routits  &irjtfetnw-eir;T^\^j^>iiice  .to  skidding  .is  cot,up.ired  wiili 
liu-  ^leej  vvh.eel.  Fortlle  sain*;  ;.wet.udit; ;«  for  the  san:e  di.-<tance 
of:  <kid«Uhif,vthe:  tinv'UiiV'  .j4  -in^^^^  iibr:ided  "froni  the  cast-iron 
.  ;  ■  1  \va*.  itt  lilrniKsl.cVictJy  ijb.c-s^^^^^^  nitio  to  that  removed  from 
'il  -t<  I  I  \\!i>.'.  ..  i-  .»-b<»vviJ  iiS.  tlu-  dja,yratii;  i>I  abra«jion  k-sts 
li  wili  Ix-  r.vU4vinlK-red  th<ti,  for  the  lower' wltee.l- lipids,  the  in 
-ti-l'Hion.  ,oi  t.'i..|iiacr  rif.  a-  -liviw  .-d  \\\:i\  tlfere*  waV-eoinp.arativel} 
!  •'        iilTei:ejlice,:l»t!txVi  -     I>taitH-<l;i\4(ho'ist-TO>ii  v^heels 

and  >ei>l;v  st^^tyl  :whe'i;li\.  ;  it  inft-rritl  ih'Jtt  tlie  total 

C'inififessianof  fhe  uu-laf  Ava-i  rippr'^xim atvly  tllx;  sa;ne  in  both 
<  :i,r^.      T'nd,  r    fhi-s,    .ir.-iunsr.-.ncvs   it  w.itdd   be  «-\pi-et«-d   tli.at.    if 


III   Imld   tlu-   wlu-ils  .11    low    sjH'ed  tli.aii   at    hi-:Ii   spi'c4| 
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■|'lu'  car  was  loadtd  until  the  weight  on  tlie  pair  of  \vhcel>  to 
III-  tested  was  exactly  J4.000  lb--.      The  car  was  then  hauled  back 
and  ftvrth  over  a  piece  of  track   1,850  ft.  Jong.     The  brake  was  set 
,ind   the   wheels   skidded   for  the  whole  distance.     The  car  Vi'^s , 
hauled  at   two  speeds,  namely.  3  and   1.2  miles  an   hour. 

\\  hen  the  car  was  haulvd  at  a  sjjced  of  3  miles  an  hour,  Hat 
-1)1  it >  were  made  on  the  >teei  wlieel  in  area  alxnit  .30  in.,  while 
ihc  >pots  formed  on  the  cast-iron  wheel  w'trciti  area  ;86  in.  These, 
areas  correspond  to  dianieurs  of  about  5^  in.  and  I  in.,  respec- 
tively, though  the  siK)ts  on  the  cast-iron  wheel  were  elongated  to 
.ihoul  I's  in.,  which  in<licated  soinewlvit  more  metal  removed. 
The  volume  of  metal  abraded  Iroin  t tit  cast-iron  wheel  was 
itiout  5'4  times  grcatt'r  than  that   from  the  steel  wheel. 

While  the  mf)vemcnt  was  slow  the  wheels  remained  cool.  Rut 
when  the  speed  was  increased  to  i_'  miles  an  hour,  heating  t<:»ok 
place  ami  the  cutting  w;ir-  more  rai)id  on  tlie  steel  whfel.i-   ■•..'■."■  "' 

J*or  the  tirst  1.850  ft.  run  the  areas  of  the  Hat  siM)is  produced 
.^^  a  >ipeed  oi  12  miles  an  hour  averaged  8. 125  sq.  in.  on  the  steel 
wheel   and  4.445   sq.   in.   on   the   cast-iron   wheel.     The   estimated, 
.iniount  of  metal   worn  away  was  4.63  tinies  as 'rauiHi  \vith  the 
-leel   wheel  as  with  the  cast-iron  wheel.  .   ..V.- 

When  liu'  skidiling  was  contituied  the  rate  of  we.'ii"  fner eased 
very  rapidly  with  the  cast-iron  wheel,  while  there  w.is  little  iii- 
crea>Je  with  the  steel  wheel.  i.\t  the  eii<l  of  the  run  ot  3.700  ft., 
the  area-of  the  tiat  spot  on  the  stct'l  wdieel  was  K43  Kl.  iiK.  air- 
invrcase  of  .305  s(|.  in  .while  the  area  of  the  spot  on  the  cast-ir<>ti 
vvlieel  was  5.72  sq.  in.,  an  ii'crease  of  J.275  sq,  in.  TVom  this  it 
ippears  that  the  cast-iron  wheel  wore  avv:iyni(»re  tapi«Uy  than 
th'    .steel   wheel   after    the   1  nnl    -iirface    metal  had   Iw'cir  broken 

lllVoUgh.-;:-  -■  \-.  ■  .V..-';^:^;;   ,■;.:;:■  ^.;v.^V.^  =:V;  -  -^v.  vi'-V'"'  v.^"--'      '.'}-'■■■■. 

Ihe  indications  are  that  iii  skidding  a  short  di<<t.-iiii(re  rit  low 
-pecid  a  easl-iron  wheel  is  more  apt  to  develop  a  flat  spot  than  is 
.1  -.ti'cl  wheel!  <  >!i  tliv  othtf:  hand,  if  the  skid<ling  conturties-  for 
some  distance  at  a  high  speed,  the  wheel  becomes  iicatcd  and 
liU'Tithe  steel  wheel  is  the  tirst  to  yield,  unless  the  surface  chill .4jf 
ihi    cast-iron  wheel  has  already  been  worn  through 


POWER   PLANT   FOR   ELECTRIC   DRIVEN   PUMPING 

STATION. 

I  Ki^'tiiko'f  Stales  Keclaniation  i^ervicc;  a   hiitea^'  iiiidei"  the 

!^e|iattjnc!U;i  6f ■  the  ; Iptcri* tr.   is;  -doing  :i  la rge  aniortnt  oi  work 

' ' 'inH^clr•>IV  witlt  the  irrigatioiii  of  the  largo  ami  diAtt^icts;  in  the 

^\  Mi  and  iiV  ovnvertiiig  enormous  tracts  of -formerly  worthless 

'"I  iiito  Jtiiihly  j)roditctive  farms,     .\ntong  these  varied  projects 

^'ne  ill    the    vicinity  V>f   Oanlvn   City,    Kansas^    kiiown   as    file 

' '  i'-(Icn  Gity  I'roject;  which  IS  now  aboijttto^ 

'  ^ly.vXi^kaitsas-RiAer.    which   flows   through'   tliis-  sectioii  i>f:  tlie 

f'tnitry,  earrtes.  in  the  wet   season,  a  largi-  bofly  of  water,  but 

>  nrjiig  jhe  tlry  season,  its  b<ul  is  pructicallv  dry.      Fhet'e  is.  how- 

'■.  in  .all:sea.sOnsr'a'c''M^iHf^f>^J^'c  bfH 

'-^1.1  u ct-  b<'l« i\v ,  ihe ;  sitrfaCiC  of  the  ground'  a ncV  th is  proj ect  COti- 


sists  of  a  central  electric  gener.iling  station  ami  twenty -three 
separate  electric-driyai  p;unping  stations  loc.ited  along  the  line 
of  H6w:«f  tbfe' inidergrotind  water,  w'hich  «takcs  it  available  for 
irrigation  iniriKjses  during  the  dry  wither. 

The  .'irea  aflfected  is  .1  strijv  of  land,  about  10.000  acres,  extend- 
ing for  about  twenty  miles  northeast  of  the  river.  Ir  cottsists  of 
a  canal  running  thnnigh  the  strip,  from,  w^hich  the vArious  irriga- 
ti«)iT  tlitches;  are  led.  This  canal,  which  is  known  as  tlie  "farnicrV 
ditch."  is  connected  to  the  .Arkansas  River,  and  during  the  period 
of  high  water  is  ted  from  that  -.ource.  a  llood  nate  Wing  provided 
to  control  the  supply  l)uring  the  dry  season,  however,  the  canal 
is  fed  by  the  fHimpiiig  stations. 

The  power  j)lant  which  furnishes  the  electric  curj^cnt  for  <>(»eT 
ating  all  of  these  stations  is  of  the  most  etlicient  and  niodern  type 
and  a  very  high  economy  of  optration  has  been  sc^cufed  in  the 
boiler  rooiii  ihtriC  arc  two-  joo  h.p.' Sterling  I Kkilers  generating 
steani  at  t()(>H»s.  pressnrc  with  1 20  degrees  superheat.  Draft  is 
ol>tained  b\  ;i  sti-el  st.ack  150  ft.  Iiigh.  lii  the  engine  n«">m  there 
are  two  turbo  generators  of  225  kAv.  capacity,  each  generating 
three-phase  fxi-cycle  ctirreirt  at  t^^Kki  y<>Us  is  direct 

connected  to  the  -sliaft  of  eiiCb  of  the- geiienitors.  Tlve  turbines 
are  litte<l  with  an  autoni.itic  system  for  idtering  and  -vipplving 
their  own  lubricating  oil.  The  current  is  controlled  by  oil 
switches  located  in  the  basement,  whicli  are  HKcJiaiiicaHy  4)pier- 
ated    fruni  a  .switchboard  of  tlve   panels   placed:  iajthe.fengine^ 

room.r  ..^  ~\: :■■'■;:-'■::.':'--:-:■■  :'-'■'■■:■  .;  .;S./.'^-'v"v  V  ^-i^V■  =  V^' V  -^."a' V--' -^'■'. 
riic  p*iwer  plant  is  a  brick  and  steel  ■^frtictttfe  located  adjacent' 
to  the  line  of  the  Sant^t  I'e  K.iilroa+l  near  iKertiold.  Kansas...  Thc 
coal  sujrply  i-s  ^lirotight  in  b\'  the  railroad,  a  siding  being  provided 
■ftir  storing  the  cars.  The  current  is  carried' oii  overhead  lines 
t<>  the  different  pumping  stations.  ^ 

'I1uv  l>H^iler   Eiigineering  C\>nipany,,  of..P^^^ 
enjiiiH'ers  and:  ojntractors  for  tlie  e 

cTksting  Pl.axt  Foi^  EnECtRic  C:\KS.-^Thefe  has' T>eeh  installed 
tit,  the  electrical  laboratories  of  the   \V,«>reester  Polytechnic  Jn- 

;  /  "■■'     ■  ;>;titutc  a  fesitirig  |>iam  fo^r  lu-avji'  clei^tricvstreet  anil  in 
terurbancaiS. ;  'fhe  plaiit. -tii  igencraK  c<«i>it-l>  <ff  fs^wr 
pairs  of  Slip] (urtitiK  xvbeels  ih< >tinte<l  in  |H,'di-s,tal^..  wliich 
ari'  adjustable  aloj^g;  thc„base  and  can  l»e  arf.iiigett  jq 
suit  juiy  car;    'fhe  siuifts  vrif;  thi'se^ 
.fi«:^hc  ptirposG  of  ;atfa<^mg  tly  ;uHhh4s.  who^w';^^ 
are  a<ljitst;d>le.    wbivh    serve  jthepijfjMW^v^ 
the  startii)g  inertia :r4  the,  taC^JU  tesi.     lilie  train  grade 
an<I  curve  i^esistaijcc,wlmii  is  usually  obt,aiiied  by-  ah- 
-(ifptioh   braki^Si  ..K  iiy  tltis  case  >^ 
elttnric  "geiierat<>t-s  to  Oiu^:  s^ 

are  of  the  sfi me  type  aliVl  sii<ie  aifd( tiitve  iheir  ftelds  ow- 
iieele4  in  series  I  he.<;XC]ti.ng  ciirceiU-  is .t»btaii.Hd  frv»ft! 
a  'direct  ctirreiU  BKiChii.ii\^ w'ith' .a!d}«>f al ^le  tiehi  rhe<  •j.tat': 
1  Ite  citrrent  in  the  tiel«^  jnfty  tluis,  4*c  vjirioil;  as^fU^nred. 
I>y  changing  the  \o1tage  of  the  excilitig'Igeiu''raior.  Thc 
.•trin.i.ture.s  ;oi'  the  ftiur  generat(>rs  are  c >nnei^^:d  in^par;d-- 
lei  .iifj  the.T<  Kut  rA'^istiiuoe.-  :Tlje  gt^ncmtots^^Hre jiSinnecied 
to  the.;^lw!'fts  by  a  piiiiVui  .aiid  gear;  the^^r>iKiP 
beai-iiig^  Ining  tised,  . A^thf 'Ui-h  a  t i":icii< 'fi  ♦Unau»ome. 
ter  for  rt ;gi«^tvritig;  tJie  dtnwbur  \in\]  hai  ^  u<  4  >yt  bei  n 
installed.:  it-kis' :  ex^jK^rtid;  t:|»;it \  excfitita^lv  -•**ioli    w    ii 

siiruim;ni  will  be  ptH  im<V.  plaoi.-,. 


Tk/<VKi.(\<;  .KxdiNKhH*'^-  A's<o<  ^  NiioNr^-riie   c.»uimnui    oir  sub 
jects  VJesiri's  all  hivjnliers  I0  >nl>nnr  sulyects  f«>r  ^cohsidi.Titif*«/ia 
(be  iievt  .anmial  iheeftiigv  w  hjch  will  4»e;  of  gx'hera]  nntei'esit:  tji-thc 
Uicoinotivo  tlepartnieiit : ati'd  .Qt  b«^iefit  t<3 ..the  -iis*ei».^;tiioir;  ;  .Vji.y 
siibjvct  snbinitied  w  iir  be  iiiwn  cfirefi^V  cfiSisidt  nttion;%  Jlu"  *-"'^^^^^^ 
uiiUee,  of  whieh%Nli:.  W:  (1,  Walkiee.  i(A».'^^  V  ..^...^  ,i 

1»;iii1<  l'ui1<hng;  Chiciirg'Oj^isthe  clvaiiiHan,  -•  '  •'- .V':v 


;l{Kl;.CtKU;%\J.     XlGItT.  'aT   TUE  :  ?CifAv^  Vo«K     fcv ll.l<0 All  A'j.l-^»,-^i}ilC 

-March  iiieetiiig  rff  the  Keiv  Yort;  fciilT<tad  Glub  will  Ue  gixvii.  «pi 
t<»  tbe  anntial  electrivvil  nighr..:at  w Iricli  'short  ]);^J>c^^s  by  .a  uutu^ 
Jier  of 'antboritit^  -OiK^^  rftiiwayV-  \\i\\  be 

reati. /"- '  v>-l. -v';.  -  ' 
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LCXOMOTIVES  WITH  LOW  BOILER  PRESSURE  AND 
SMOKEBOX  SUPERHEATERS. 


Atchison-,  Topkka  &  Santa  Fe  Railway. 


The  Baldwin  Locomotive  Works  has  rt'ocntly  completed  ati 
order  of  49  locomotives  for  the  Atchis«Hi.  Topeka  &•  Santa  Fe 
R}-.,  of  which  seven  arc  of  the  Pacific  type  and  42  of  the  con- 
solidation type.  Ten  of  the  latter  are  equipped  for  burning  coal 
and  all  .of  the  remainder  are  arranged  for  burning  oil.  These 
locomotives  carry  a  boiler  pressure  of  but  160  lbs.  an<l  are  fitted 
with  very  large  simple  cylinders,  so  as  to  take  advantage  of  the 
full  adhesive  weight  with  this  low  boiler  pressure.  The  diffi- 
culty from  condensation,  which  would  be  greatly  increased  be- 
cause of  the  large  increase  in  the  area  of  the  walls  in  these 
cylinders,  has  been  reduced  by  the  installation  of  smokebo.x 
superheaters  in  all  of  the  locomotives.  The  superheaters  are 
of  the  Baldwin  type  and  are  not  intended  or  expected  to  deliver 
highly  superheated  steam  but  simply  to  give  sufficient  superheat 
to  overcome  the  excessive  condensation. 


J'he  Santa  Fe  has  for  some  lime  been  operating  a  ten-coupled 
k)Comotive  with  a  superheater  of  this  design  and  using  a  low 
boiler  pressure  with  results  which  have  been  so  satisfactory  as 
to  lead  to  the  same  arrangement  on  this  large  order  of  both 
freight  and  passenger  engines.  The  principle  advantage  gained 
by  this  arrangement  is  the  reduction  in  boiler  troubles  and  ease 
of  maintaining  ftdl  pressure,  especially  in  bad  water  districts 
wliere  great  difficulty  has  been  found  in  keeping  boilers  tight. 

Pacific  Type  Locomotives. — The  seven  passenger  locomotives 
have  25x28  in.  cylinders ;  y^  in.  drivers  and  give  a  tractive  effort 
of  32,600  lbs.  They  weigh  nearly  233,000  lbs.,  of  which  140,400 
lbs.  is  on  drivers,  giving  an  average  weight  per  driving  axle  of 
46,800  lbs.  This  gives  a  factor  of  adhesion  of  4.33  and  a  ratio 
of  total  weight  to  tractive  effort  of  7.12. 

The  boiler  is  of  the  straight  type,  ^2  in.  in  diameter  at  the 
front  ring.  Jt  contains  27^2-'^/^  in.  tubes  20  ft.  long,  which  give 
a  heating  surface  of  3.202  sq.  ft.,  or  practically  the  same  amount 
that  will  be  found  on  a  similar  weight  locomotive  carrying  200 
lbs.  boiler  pressure.  The  ratios  of  heating  surface  and  grate 
area    to    cylinder    volume,    however,    are    naturally    considerably 
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smaller  than  would  be  the  case  with  the  engine  having  higher 
pressure  and  smaller  cylmders.  The  boiler  barrel  is  built  up  of 
four  rings  liaviiig  "diamond"  butt  jointed  scams  on  the  top  cen- 
ter line.     -■■':[!■■  ^-i-J': '■::' -c'  ■.,'. /V;^.;.:. 

The  superlieater  is  the  same  in  general  design  as  the  one  shown 
on  page  89  of  the  !March.  u)o7.  issue  of  this  journal,  but  differs 
from  it  in  having  the  saturated  steam  enter  the  superheater  at 
the  front  end  and  work  backward,  the  final  outlet  being  at  the 
111(1  nearest  the  front  tube  sheet,  or  at  the  point  where  the  hot- 
test gases  are  found.  It  has  a  heating  surface  of  709  sq.  ft,, 
gi\  ing  I  sq.  ft.  of  superheating  surface  to  about  4.5  sq..  ftw  of 
bnilcr  heating  surf.ice. 

The  cylinders  are  designed  for  the  Walschaert  valve  gear  and 
have  valve  chambers  set  6  in.  outside  of  the  center  line  of  the 


cylinders,  so  as  to  place  the  valve  motion  in  practically  one  ver- 
tical plane.  The  arrangement  of  the  valve  gear  is  clearly  sliown 
in  the  general  elevation  and  follows  the  most  recent  practice 
in  design  for  Pacific  tv  pc  locomotives  by  having  the  link  hung 
from  cast  -steel  supports  located  outside  of  the  drivers  and  par- 
allel ta  the  engine  frame,  being  carried  by  the  guide  yoke  at  the 
front  and  a  suitable  cross  bearer  at  the  rear.  Outside  of  the  link 
bearers,  the  details  of  this  gear  are  practically  the  same  as  those 
for  the  consolifL'ition  locomotive,  which  are  illustrated  herewith 
and  will  be  mentioned  later. 

The  front  truck  is  of  the  swing'  tiblster  type  with  cast  steel 
saddle  and  3-point  suspension  links.  The  rear  truck  is  of  the 
Rushton  pattern  with  outside  journals. 

Consolidation  Jjycpmotivcs.^^T^i^se  \ocoinoU\cs  have  24  x  32 
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ECCENTRIC  ROD  &  CRAN.v 
LINK  BEARING 

DKTAILS    OK    WALSCHAKRT   VALVE   GEAR    ON    PACIFIC    TYPE   LOCOMOTIVE. 


in.  simple  cylinders,  57  in.  driving  wheels  and  a  tractive  eflfort  of 
43.970  lbs.  The  boiler  is  also  of  the  straight  top  design :  measures 
yiiyi  in.  outside  diameter  at  the  front  en<l.  It  contains  355  2-in. 
tubes,  15  ft.  long,  giving  a  total  heating  surface  of  2.930  sq.  ft. 
The  boiler  ratios  and  ratios  of  boiler  to  weights  arc  about  the 
average  for  this  type  of  locomotive.  The  superheater  is  of  the 
same  design  as  used  in  the  Pacific  type  engines  and  has  600  sq. 
ft.  of  heating  surface,  which  is  a  ratio  of  i  to  4.S7  with  the 
boiler  heating  surface. 

VVjc'  ll'alscluiiTt  valve  jicar  design  as  applied  to  these  locomo- 
tives is  an  excellent  example  of  probably  the  simplest  arrange- 
ment of  this  type  of  gear.  It  is  all  located  in  practically  one 
vertical  plane,  and  there  is  but  one  reversing  shaft,  and  as  few 
separate  parts  as  can  conveniently  be  used  to  fulfil  the  require- 
ments. The  link  hearing  and  reverse  shaft  bearing  are  bolted  to 
the  wrought  iron  guide  yoke  which  is  given  a  good  depth  outside 
of  the  frames  and  is  secured  to  them  by  a  very  large  cast  steel 
knee  having  ample  bearing  on  the  frame  and  for  the  full  depth 
of  the  guide  yoke.  The  top  guides  are  also  secured  t(.  the  yoke 
by  a  cast  steel  knee.  The  link  bearing,  which  has  been  designed 
with  a  view  of  obtaining  the  greatest  rigidity  with  the  least 
weight,  is  shown  in  the  illustration,  as  is  also  the  link  itself,  which 
is  of  wrought  iron  in  one  piece  and  is  secured  between  two  cast 
steel  carriers  having  trunnions  resting  in  the  brass  bushings  of 
the  link  bearings. 

The  valve  stem  is  keyed  to  a  case  hardened  square  sectioned 
extension,  which  rests  in  a  cast  steel  guide  secured  to  the  top 
guide  bar.  This  extension  has  ample  bearing  in  its  support,  be- 
ing set  with  the  flat  faces  at  an  angle  of  45  degs.  It  connects  at 
the  rear  to  the  combination  lever,  the  details  of  which  are  shown 
in  the   illustration,   through   a   specially  designed   pin.   also   illus- 


trated. This  pin  is  arranged  with  a  central  passage  and  outlets 
in  the  center  of  the  bearing,  through  which  the  lubricant  can 
reach   the  bearing  surfaces. 

The  eccentric  crank  is  of  cast  steel  in  one  piece,  being  fitted 
over  a  5  in.  diameter  extension  on  the  end  of  the  crank  pin  and 
secured  in  place  by  a  bolt  passing  through  it  and  the  main  pin. 
The  construction  and  arrangements  of  the  other  parts  of  the 
gear  are  clearly  shown  in  the  detailed  illustrations. 

The  general  dimensions,  weights,  and  ratios  of  both  types  of 
locomotives   are  given   in   the   following  table: 


(;enek.m.  i>.ata. 

Type 

Oninre ;...„ 

Service 

Fuel 

Tractive  effort 

Weiuht  in  workint;  order 

W'-itflit  on   driver.s 

Weight  on  ItadiiiK  truck 

Weiulilon  trailing  truck 

Wt.  of  enjfiiie  and  ten.  in  work,  order 

Wheel  base,  driving 

Wheel  base,  tot.-il 

Wheel  biise,  engine  and  tender 


RATIOS.  ! 

WeiKht  on  driver.s  -+-  tractive  effort- 
Total  weiu'ht  -i-  tractive  effort 

Trac.  ef.  X  diam.  driv.  -i-  heat.  surf.. 
Total  heating  surface  -<-  urate  area  . ; 
Fireb'x  heat.  surf.  -^  t'l  h^-at.  surf..  "0  | 
Weijrhton  drivers  -i-  total  heat.  surf.  I 
Total  weight  ■+-  total   heatintr  surf...  | 

Volume  both  cylinders,  cu.  ft I 

Total  heatinesurf.  -*-  vol.  cylinders... 
Grate  area  ■+■  vol.  cylinders 

CYLINDERS.  I 

Kind 

Diameter  and  stroke 

VALVES. 

Kind 

Diameter 

Greatest  travel 


Pacific 

Consolidation 

4  ft.  8l>  ins. 

4  ft.  S^  in. 

Piis.senKcr 

FreiKht 

Oil 

Oil 

.32.600  lbs. 

43.970  lbs. 

2.12.750  lbs. 

212,400  lbs. 

140,400  lbs. 

183.200  lbs. 

.'i4.9.S0  lbs. 

29,200  ll)S. 

M.M)0  n)s. 

395.000  lbs. 

375.000  lbs. 

12  ft.  8  in. 

15  ft.  6  in. 

34  ft.  5  in. 

24  ft.  6  in. 

65  ft. 

58  ft.  3  in. 

4.33 

417 

7.12 

4.75 

700.00 

«:55.00 

68.50 

62.00 

5.60 

5.35 

41.50 

62.50 

68.50 

72.50 

16.00 

16.80 

212.00 

174.50 

3.10 

2.82 

Simple 

Simple 

25  X  28  in. 

24  X  32  in. 

Piston 

Piston 

13  in. 

13  in. 

6iin. 
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Outside  lap 

Inside  clearance, 
l^ead.  constant .... 
V«lve  eear 


WHEELS. 

Driving,  diameter  over  tires 

Driving,  thicknessof  tires 

Driv.  jour.,  main  dinm.  and  length.. 
Driv.  jour.,  others,  diam.  and  length. 

Engine  truck  wheels,  diameter 

Engine  truck,  journals 

Trailing  truck  wheels  diameter 

Trailing  truck,  journals , 


Style 

Working  pres.sure 

Outside  diameter  ol  first  ring 

Firebox,  length  and  width 

Firebox,  plates,  thickne.ss 

Firebox,  wafer  space 

Tut)es,  numljer  and  outside  diam. 

Tubes,  lenglh 

Heating  surface,  tubes 

Heating  surface,  firebox 

Heating  surface,  total 

Superheater  heating  surface 

Grate  area 

Smokestack,  height  above  rail 

Centre  of  boiler  al)ove  rail 


.      •  TENDBR 

Tank :„..:;... 

Frame , 

Wheels,  diameter 

Journals,  diameter  and  length 

Water  capacity 

Oil  capacity , 


liin. 

I  in. 

iin. 

Walsch. 


73  in. 

3iin. 

10  X  12  in. 

9  X  12  in. 

34iin. 
6  X  10  in. 

50  in. 
8  y  14  in. 

Straight 

160  lbs. 

72  in. 

108  X  66  in. 

i  &  i".  in. 

F-4'4.  S-5.  B-4in. 

273-2iin. 

20  ft. 

3,202  sq.  ft. 

190  s<i.  ft. 

3.392  sq.  ft. 

759  sq   ft. 

49.5  sq.  ft. 

184iin. 

IMiin. 

(both  types) 


Walsch. 

57  in. 

3iin. 

10X12  in. 

9X  12  in. 

29iin. 

6i  X  lOi  in. 


Straight 

160  lbs. 

7Si  in. 

95i  X  7li  in. 

i&  iin. 

F-4i.  S&  B-4in. 

355—2  in. 

15  ft. 
2,773  sq.  ft. 
157  sq.  ft. 
2,930  sq.  ft. 
600  sq.  ft. 
47.4  sq.  ft. 
..  :  ...1856  in. 
'■■■'■■  <■  114  in. 


Waterbottom 

12  in.  channels 

34iin. 

5i  X  10  in. 

8.500  gals. 

3,300  gals. 


VANADIUM  IN  CAST  IRON.* 


For  a  number  of  years  admirable  reports  on  alloys  research 
have  come  from  Europe,  and  among  them  one  would  occasionally 
see  mention  of  vanadium  and  its  remarkable  eflfect  on  steel.  The 
practical  steel-maker,  however,  knowing  the  high  price  of  this 
rare  metal  could  only  regret  that  vanadium  had  no  commercial 
application. 

Since  the  discovery  recently  of  enormous  deposits  of  vanadium, 
more  particularly  those  in  Colorado,  matters  have  assumed  a  dif- 
ferent shape.  Prof.  Hildebrand,  of  the  U.  S.  Geological  Sur- 
vey, first  located  a  deposit  of  vanadi-ferous  sandstone  in  that 
state,  and  this  is  now  being  worked  extensively,  and  the  ferro- 
alloy made  right  in  this  country.  The  supply  of  vanadium  is 
practically  unlimited. 

The  properties  of  vanadium  steel  are  as  follows :  The  elastic 
limit  is  increased  without  an  impairment  of  the  ductility  of  the 
steel — that  is,  an  exceedingly  strong  steel  is  obtained,  with  its 
softness  still  remaining.  Coupled  with  these  most  valuable  prop- 
erties is  another,  and  that  is  the  extreme  resistance  to  deteriora- 
tion when  the  metal  is  subjected  to  severe  and  continued  strains 
in  service.  Vanadium  steel  is  nonfatiguing,  and,  therefore,  an 
ideal  railroad  and  rolling  mill  metal.  It  is  but  natural  that  at- 
tention should  be  drawn  to  the  use  of  vanadium  in  the  foundry. 
The  very  first  casting  which  might  be  benefited  is  the  car  wheel. 
Next  would  come  the  various  kinds  of  rolls,  then  alkali  pots, 
pump  parts,  etc. — wherever  strains  are  heavy  and  oft  repeated, 
either  direct  tension  and  compression  alternately  and  in  cases 
where  castings  are  subjected  to  shock  or  great  variations  in  tem- 
perature. 

In  order  to  learn  something  of  the  effects  of  vanadium  on 
cast  iron  a  series  of  tests  was  conducted,  using  melted  scrapped 
car  wheels  for  white  iron  and  a  good  machinery  pig  iron  for  a 
variety  of  gray  iron.  A  ferrovanadium  carrying  high  carbon  was 
selected  because  it  melted  at  a  lower  temperature  and  would 
also  be  cheaper  for  the  foundryman.  Varying  proportions  were 
added  to  the  ladle  full  of  molten  metal,  first  in  lump  form,  and, 
as  this  did  not  give  satisfaction  with  the  small  quantities  of  iron 
used  at   a   time,  the  alloy   was   powdered  before  using. 

Inasmuch  as  vanadium,  besides  being  a  great  strengthener,  is 
also  a  powerful  deoxidizing  agent,  and  the  increase  in  strength 
obtained  by  its  use  might  be  attributed  to  the  purification  of  the 
iron  only,  a  further  series  of  tests  was  included  in  which  the 
ladle  was  first  treated  with  8o  per  cent,  ferromangancse  in  suffi- 
cient quantity  to  add  0.5  per  cent,  of  manganese,  and  then  the 
ferrovanadium.  In  order  to  obtain  some  light  on  the  deoxidiz- 
ing power  of  vanadium  a  set  of  tests  was  also  made  with  burnt 
metal,  the  results  of  which  are  given  in  the  tables  below. 

*  From  a  paper  delivL-red  before  the  .\merican  Foundrymcn's  Association 
by  Dr.  Richard  Moldenke,  Secretary  of  the  Association. 


The  test  bars  were  of  the  regulation  kind,  as  prescribed  by 
the  American  Society  for  Testing  Materials — namely  1^4  in. 
round,  cast  on  end,  and  in  dried  molds.  The  test  bars,  dumped 
when  cold,  were  only  brushed  and  then  broken  transversely  on 
a  5000-lb.  Riehle  testing  machine.  As  there  were  quite  a  lot  of 
tests,  and  many  of  the  bars  varied  slightly  in  diameter  from  the 
standard,  the  breaking  weights  were  all  recalculated  from  the 
.modulus  of  rupture  back  to  the  standard  \l4-m.  test  bar.  This, 
while  not  correct  in  its  strictest  sense,  for  cast  iron  is  not  homo- 
geneous and  does  not  follow  the  rules  applicable  to  steel,  never- 
theless  gives  a  fair  comparison  of  the  general  effects  of  the  alloy 
addition.  _^'  : 

TABLE    I. 

Burnt   Iron,  f.ray   (Burnt  prate  bars,   stove  iron,  etc.) 
.\vcrage  of   5   bars — no  vanadium   added: 

Broke  at ,.,....-... ....1,310  lbs. 

Deflection :.  .^  ...  .-f-^.., '.,.,, ..i^.^m,,,^,  .. .      .09  in. 

Modulus  of  rupture  ..........  i  ...,.....:*...  .85,500  lbs. 

Average  of  3  bars — .05  per  cent,   vanadium  added: 

Broke  at 2,220  lbs. 

Deticction   .«......,;«>. 1  in. 

Modulus  of  rupture ,  .................  .43,360  lbs. 

TABLE  IL 

Burnt  Iron.     White. 

Average  cf  3  bars — no  vanadium  added: 

Broke  at    ..,,•.-.■.. . .  1,440  lbs. 

Deflection .'. 05  in. 

Modulus  of  rupture   28,170  lbs. 

Average  of  12  bars — .50  manganese  and  .05  vanadium  added: 

Broke  at    .......•^.•.•>>i.>.>  ••^>>.  «..•••••. -1,910  lbs. 

Deflection ...-.;.'.';'.>...;..'.'....'.•.*•'•-•      .055  in. 

Modulus-  of  rupture >  i.^^.,',^ . .  37,400  lbs. 

TABLE  III. 

Machinery  Iron,     firay  (melted  pig — no  scrap). 
Average  of  5  bars — no  vanadium  added: 

Broke  at   -  r>  •  .  vl,980  lbs. 

Defltction -  .  •  •  •>■; ...      .1 05  in. 

Modulus  of  rupture  ..!..:.,> ...i...;'^.  .38,680  lbs. 

Average  cf  5  bars — .05  vanadium,  added : 

Broke  at , 2,070  lbs. 

Det'.ection   ^.. .105  in. 

Modulus  of  rupture i..,..'ivi,.  .40,410  lbs. 

Average  of  19  bars — .10  vanadium  added: 

Broke  at v-.i .  - .  -  -  2,200  lbs. 

Deflection  i, ;"i.'.;. . . . .     .115  in. 

Modulus  of  rupture .>'.«»•'<,,•  .42,600  lbs. 

Average  cf  4  bars — .lo  vanadium  added:  :"  .',   .; 

Broke  at  .».....;.;-.  .^./..^v.^.-.  ..»».»:.,•.»..•;  i^ ..*...  .8,740  lbs. 

Dettccliori ..  I . .  .i'i  .■..'... . .''. . . ...  • ..'.»'.. 13  in. 

Mod'.ilus  of  rupture    , 53,750  lbs. 

Average  of  3  bars-  .5  manganese  added,  no  vanadium: 

Broke  at  ... ..,.,.., . ,,  .  .^  ....... . ... ... ....... ..  .1,970  lbs. 

Defle2tion  ...  ^^^ ...'..  ^  ^  .i.^.'.^...>,.-'.  ...v.  Jll.... 1  in. 

Modulus  of  rurture .38.410   lbs. 

Average  of  5  bars — .0,'.  ground  vanadium  added: 

Broke  at   ........,.,.>.... 1,980   lbs. 

Deflection .....•.;./....*."»—..,,,> 1  in. 

Modulus  of  rupture  ...... . . ... . . ...  -..:.. 38,700  lbs. 

Average  oi  i  bars — .5  Mn.  and  .05  ^jround  vanadiimi  added:  • 

Broke  at 2,130   lbs. 

Deflection ..',»^..  ...».■....'..*<••«»■•.••*'■••  •      -^  *"■ 

Modulus  of  rupture   ......  i>';.> v.  ..'/..i-;-.. ...  .41,780  lbs. 

Average  of  5  bars —.10  ground  vanadium  added: 

Broke  at    2,372  lbs. 

Deflection ,,..-....  ......................      .09  in. 

Modulus  of  rupture  .....  .-..4 .;....  ....'...•..,..  .46.320  lbs. 

Average  of  3  bars — .5   Mn.  and  .10  ground  vanadium  added : 

Broke  at 2,530  lbs. 

Deflection 12  in. 

Modulus  of  rupture 49,590  lbs. 

Averaee  of   j  bars — .15  ground  vanadium  added: 

iiroke  at   2,360  lbs. 

Deflection 1  in. 

Modulus  of  rupture »^»,v i »•<■»■., f.j^y. .  .46,070  lbs. 

TABLE  IV. 

Reuielted  Car  Wheels.    White — no  pig  iron. 
Average  of  5  bars — no  vanadium; 

Brok?  at   , . ,  . . . . 1,470  lbs. 

Deflection    ..*.>««>•.■..  ^.^...i,, Oh  in. 

Modulus  of  rupture  ......  I".;  L-;.  ..,■.4- ,;..'....  .28,100  lbs. 

Average  of  5  bars — .05  lump  vanadium  added: 

Broke  at   2,190  lbs. 

Deflectiou .05  in. 

Moduius  of  rupture    . .  .• .'..•.. .......  i,  . . .  .41.570  lbs. 

Average  of  7  bars — .in  luran  vanadium  added: 

Broke  at 2,050  lbs. 

Deflection 05   in. 

Modulus  of  rupture .  .39,750  lbs. 

Aver.nge  of  8  har.s-— -.15  lump  vanadium  added: 

Bn)ke  at   ...i.;.... 2.264  H.s. 

1  )eflecti'in f 06  in. 

.Modulus  of  rupture 44,480  lbs. 

•■\verage  of  4  bars— ^.50  Mn.  and  no  vanadium: 

Broke  at    .......<■...>.,•..,.>... -.:...j,«>i  ,.*.'..  .2,790  lbs. 

Deflection   ..  .-1:..».';  ..;....«,;..■..,....-..'. 07  in. 

Modulus  of  rupture 54.570  lbs. 

Average  of  0  bars— .05  ground  vanadium: 

XjroKe  at    ... .... . .'.  ..».*.....  f..*> .  .  ^^  .  ...  .  .*. . .  .^«i. . . .  .«s.4'.cO  Ims. 

Deflection   .....'......;.,..».■». •.>.»^«»,v>,. 06  in. 

.Modulus  of  ruplure   ....  . . ... 59.030  lbs. 

.\verage  of  (>  bars — ..*>0  Mn.  and  .05  ground  vanadium  added: 

Broke  at ..  .i  ,,..-..  ..i 2,970   lbs. 

Deflection ■. , .  w4>..-;'i . , ,  f.\. (»9  m. 

Modulus  of  rupture ;,v.  ..*.  . .  .58,040  lbs. 

Average  of  S  bais — .10  ground  vanadium:    '. 

Broke  at   .....1 2,801  lbs. 

Deflection 055  in. 

Modulus  of  rupture 54.890  lbs. 
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Average  cf  4  har.-     ..')ii  .Mn.  and  .10  ground  vanadium  added:  HOLLOV    STAYBOLTS. 

Broke  at   3,030  lbs.  

Deflection 09  in.  — — — 

Modulus  of  rupture 59,220  lbs.  r>„  Tnuxr   i-4i^i.tv  * 

Average  of  6  bars~.15  ground  vanadium:                                                                                                                      "*  JUMJN   niCKtY. 
Broke  at   2,950  lbs.  

Modulus  orr-.ipture  ...... .................. ..59,230  lbs!  Having  been  troubled  with  broken  staybolts  on  several  moun- 

■^^^Broke'at  ''"'■^~"""'  ^'"-  •'*"'' "'^  ground  vanadium^added^:^^  t^jj,  engines,  duc  to  variation  of  pressure  followed  by  extremes 

Deflection 005  in.  of  temperature  several  times  a  day,  the  writer  had  some  hollow 

Modulus  of  rupture 76.650  lbs.  »„    u    i.  i         >  r  ■    •  ^i  ^     ^        ui        r 

.staybolls    placed    on    surfaces    givmg    the    most    trouble    from 

The  analyses  were  for  the  most  part  made  on  bars  in  which  the  broken  bolts.     As  the  solid   staybolts  and   those   having  drilled 

powdered  alloy  was  used,  as  these  tests  were  most  satisfactory.  telltales  were  removed,  they  were  replaced  by  hollow  ones.  After 

All  tests,  however,  are  given  as  they  seem  to  confirm  the  belief  about  a  year  of  this  practice  it  was  noticed  that  the  staybolt  work 

that  the  addition  to  the  strength  of  the  metal  is  a  well-founded  at  the  short   run  terminals  was  very  materially  reduced.     Prior 

one.     The  vanadium  alloy  u.sed  contained  to  this  the  life  of  the  solid  staybolt  with  telltale  drilling  was  be- 
tween  five  and   nine  months,   depending  on   location   in   staying, 

r-rii<,ii     ■  ,  .r.  •  ..-'-;.  -  :    -i   .-  ese  while  after  this  time,  a  little  over  a  vear,  there  was  no  record 

S'l-cn  0.18  ol  n  single  hollow  bolt  being  broken,  although  located  mostly  in 

While  the  vanadium  content  is  compnrativciv  low.  this  is  a  verv  ^'^'''t  ^vas  considered  the  breaking  zone.  Longer  periods  of  ex- 
good  allov  for  frumdry  purposes,  as  cast  iron  is  alreadv  high  in  Penence  with  the  hollow  bolt  developed  equally  good  results,  its 
carbon,  and  the  silicon  is  too  small  tr>  cut  an  appreciable  figure  endurance  being  remarkable  under  the  severe  conditions  existing, 
in  the  results.  While  the  attempt  was  made  to  get  as  nearly  0.5.  ^he  self-warning  principle  of  the  hollow  staybolt  is  highly 
O.IO  and  0.15  vanadium  into  the  ladles  of  metal  as  possible,  the  appreciated  by  those  directly  in  touch  with  the  power  generator, 
analyses  show  that  for  the  bars  selected  (as  nearly  the  average  Eliminating  the  hammer  tests,  together  with  the  feeling  that  no 
for  strengtli  as  possible)  as  much  as  two  or  three  times  actually  dangerous  number  can  be  broken  without  compelling  attention, 
remaine.l  after  casting.  This  is  due  first  to  the  impossibility  of  'S  regarded  as  a  very  satisfactory  condition.  It  is  well  known 
accuratelv  weighing  out  in  the  small  space  of  time  available  to  H^at  the  strength  of  wrought  iron  decreases  after  reaching  350 
prevent  undue  cooling  of  the  metal,  most  of  the  time  dealing  <lt-grees  T.  Moderately  high  firebox  temperature  causes  a  solid 
with  less  metal  in  the  ladle  than  expected  or  arranged  for.  Then.  staybolt  to  reach  the  depreciaiive  heat,  this  being  one  of  the 
with  the  small  quantities  tried,  the  chances  for  irregular  distri-  ca"s<^s  which  shortens  its  life.  With  the  hollow  staybolts  in  ser- 
bution  were  very  great.  A  foundry  with  5  f>r  10  ton  laiUes  vice  a  streamlet  of  cool  air  passes  through  each  bolt  to  the  fur- 
would  give  a  better  opportunity.  Finally  there  is  the  uncertainty  nacc.  thus  holding  the  metal  at  a  lower  temperature,  furnishing 
of  how  much  or  little  vanadium  is  oxidized.  The  very  best  re-  both  strength  and  endurance  tiiat  camiot  be  obtained  with  the 
suits  with  both  manganese  and  vanadium  show  very  little  of  the  "se  of  the  highest  possible  grade  of  iron  in  the  solid  staybolt. 
latter  remainine  ^^^  greater  endurance  of  the  inner  ends  of  the  hollow  bolts,  as 

^.      L      .       ,  .-r-   •  1  1  .1  compared  with  solid  ones,  is  very  noticeable.     This  is  due  to  the 

The  results,  however,  arc  sufficient  to  strongly  recommend  the  ...  .      ,  ,,,,,',,  ,•         ,  ,       /•    1 

...  -.         ,  'if,  ^      e  m-rushing  air   tlirougli  the   iiollow  bolts  cooling  the   ends  of  the 

new  alloy  to  the  consideration  of  foundrymcn.     If  but  a  p.irt  of  ,    ,  ...         ,  .       r    ,      •  1       .     .1      t  •  i.  1      .     x 

,,..,,,,,.  ,.  ^     ,  bolts  and  reducing  the  warte  of  the  iron  due  to  the  high  heat  of 

the  resistance  of  deterioration  found  by  adding  vanadium  to  steel 

should  be  proven  bv  service  trials  to  exist  in  cast  iron,  then  on  ,     •         •  ,     ,  r        ,  ,       1     ,  ,    .  , 

,        r      '         •  If       1  ^1  .,11  It    is    said    that    a      few    have    closed   the    center   holes    at    tht 

the  score  of  safety  to   human   life  alone,  the   nutal  belongs  in  .  1       r  .1      1    n         .     u  1  .1  ,       r  ui  r  .l 

,      ,      ',       ....  1,11.  inner  ends  of  the  hollow  staybolts  with  a  couple  of  blows  of  the 

everv"  car  wheel.     A  still  better  method  would  be  to  use  a  more  ,  ,   .     .         ,  "        ,  ,,,._,. 

•^  ,  ,    ,       . ,,  ,  .      1  t    1  1-  iiammcr,  claiming  the  entrance  of  too  much  cold  air.    This  prac- 

powerful  deoxidizcr  than  m.ingancse  and  add  the  vanadium  on  .  .        °  •        •       ,  ,  .       .-  .      t  1 

tice.  the  writer  is  certain,  should  be  discouraged.     In  order  to 

■  obtain  full  benefits  from  the  hollow  bolts,  the  air  should  be  per- 

The  result?  shown  in  the  tables  .speak  for  themselves,  and  the  ^^^^^.^^  ^^  ^^^^  through  the  rs-in.  hole  to  the  fire.    This  will  hold 

averages  tallied  off  for  each  table  show  a  remarkable  progression  ^1,^  stavboit  to  l.nver  tempen.ture,  add  to  its  strength  and  flexibil- 

of  values.     To  increase  the  breaking  strength  of  a  test  bar  from  jt,.    ^^^^e  greater  endurance  to  the  inner  ends,  and  while  aiding 

2000  up  to  J500  for  gray  iron,  and  1500  up  to  .^yio  for  white  iron  eombustion  will  add  noticeably  to  the  efficiency  of  the  furnace. 

is  sufficient  to  warrant  further  investig.-.tion  on  the  part  of  every  ,(   ...ju    farther  afford  a   double  advantage   for  the  detection  of 

foundryman  who  has  special  problems  in  strength  to  master,  and  breakages  should  any  occur,  as  the  annular  hole  passes  entirely 

this  part  of  the  investigations  is  therefore  given  to  the  foundry  through  the  bolt  and  failure  at  any  point  will  immediately  make 

public  at  this  time,  rather  than  to  wait  for  the  further  tests  still  itself  known 

on  the  programme.  It  is  expected  to  continue  the  investigations  Hollow  stavbolts  with  both  ends  open  will  never  stop  up.  as 
on  vanadium  in  cast  iron  further,  making  provision  to  keep  the  j^e  current  of  air  passing  through  them  always  keeps  the  holes 
ladle  with  melted  iron  heated  up  for  a  fairly  long  period,  so  f^ee  from  sediment.  Furthermore,  the  hollow  bolt  saves  mate- 
that  better  mixing  of  the  alloy  may  result,  and  hence  more  ac-  ^ial  and  time  in  application  and  renewals,  and  also  prevents  in- 
curate  results  can  be  obtained.  j^,^y  j„  sheets  in  making  renewals,  as  the  operator  has  a  central 

^i=d=ri;-z;ir:r~izf:i.-_-::r:  holc    for    his    drill    tO    follow. 

Elkh.\rt  kou.MtiiofsE  BfRXS. — A  large  sectit)n  of  both  round-  '  ^a''  ^-^^f^  <^"''>- 

houses,  together  with  the  accompanying  repair  shop  and  store-  x^^  Xe.xt  World's  Fair.— WoriToirthe  grounds  and  build- 
room  of  the  Lake  Shore  &  Michigan  Southern  Railway,  at  Elk-  j^gs  ^f  ^he  .\laska-Yukon-Pacific  Exposition,  which  will  be  held 
hart.  Ind.,  were  destroyed  by  fire  on  the  morning  of  January  9.  .^j  Seattle.  Washington.  June  i  to  October  15,  1909.  is  well  under 
The  fire  started  by  the  ignition  and  explosion  of  a  barrel  of  ..ay  and  the  management  has  announced  that  beyond  doubt  the 
front  end  paint  located  in  the  store-room,  and  spread  with  such  ...^rk  of  building,  grading,  etc.,  will  be  completed  on  the  opening 
incredible  rapidity  that  in  spite  of  th#  splendid  work  of  the  shop  ,i^y  xhis  fair  differs  from  previous  fairs  in  many  ways,  the 
and  city  fire  departments,  it  destroyed  all  of  the  shop  building.  f.^st  of  which  is  that  the  National  Government  has  not  been 
with  the  exception  of  the  oil  house,  as  well  as  eight  stalls  in  each  .^^^^^.^l  f„r  any  money  to  carry  on  the  work. 

of  the   roundhouses,   before   being   brought   under   control.      On  

practically   all   of  these   stalls   were   locomotives,   and   since   one  Issue  of   P.\tf..\t   Foir   Weeks   from    .Allow.wce. — .\s   most 

of  the  first  effects  of  the  fire  was  to  destroy  the  electrical  con-  inventors  know,  it  has  hitherto  been  the  practice  of  the  United 

nection    to    the    turn-tables,    it    was    impossible    to    remove    even  States   Patent  Office  to  issue  patents  on  inventions  three  weeks 

such  of  these  locomotives  as  had  steam  pressure,  and  they  were  after  the  date  of  allowance  on  payment  of  the  final  government 

all  badly  burned  and  will  require  a  complete  overhauling.  Work  fee.     The  Commissioner  of   Patents  has  given  instructions  that 

of   rebuilding  the   structures   was   started  as   soon  as  the   ruins  hereafter  the  period  between  the  date  of  allowance  and  the  issue 

hatl  cooled.  of  the  patent  shall  be  four  weeks. — Scientific  /Imcricau. 
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SINGLE  BAR  BORING   MACHINE   FOR    MULTIPLE 

CYLINDERS. 


By  E.  J.  McKernax.* 


slow  speed.  Later,  as  the  art  of 
cutting  materuils  was  on  a  more 
scientific  basis,  and  tool  steels  ol 
greater  cutting  capacity  and  speed 
were  introduced  in  shop  practice, 
attempts  to  work  these  new  cutting 
tools  to  their  proper  limits  in  bor- 
ing machines  of  this  class,  would 
result  in  stripping  the  gears,  or 
other  injur>-  to  the  machine. 

With  the  later  developments  in 
high  speed  cutting  tools  of  great 
capacity,  and  in  locomotive  con- 
struction, with  engines  having  pis- 
ton valves  and  often  compound 
cylinders  on  the  Vauclain  principle 
or  on  the  four  cylinder  balanced 
compound  principle,  a  machine 
capable  of  the  most  effective  ser- 
vice under  the  latter  conditions  be- 

In   order   to   meet  this   demand,   one 
three-spindle    machine    which    would 

of    the    work    and    which    would    in- 

\Vhile 


The  usual  locomotive  cylinder  boring  machine  consists  of  a 
horizontal  spindle  and  table  permitting  of  either  no  adjustment 
at  all  or  only  lateral  adjustment.  With  these  machines  of  the 
old  design  much  time  is  consumed  in  properly  setting  the  cylin- 
der so  that  the  boring  bar  will  strike  the  true  center,  and  further- 
more, high  speeds  and  rapid  cutting  cannot  be  obtained.  These 
disadvantages  are,  of  course,  magnified  when  cylinder  castings 
having  two  or  more  cylindrical  chambers  are  to  be  bored  and 
faced,  because  the  work  has  to  be  set  twice,  and  the  cylinders 
and  valve  chambers  (where  piston  valves  are  used)  must  be 
truly  parallel  with  each  other.  These  machines,  designed  when 
simple  slide  valve  cylinders  of  not  more  than  i8  in.  or  20  in. 
in  diameter  were  the  prevailing  type  on  locomotives,  were  adapt- 
ed for  use  with  the  slow  speed  carbon  steel  which  was  the  most 
efficient  material  for  makmg  cutting  tools  at  that  time.  The 
mechanism  was  simple,  but  the  driving  and  feed  gears  were  weak 
cast  iron  aflfairs  which  drove  the  tool  along  at  an  unprofitably 

~*T^.r  Expert,  A.  T.  &  S.  F.  R'y  System. 


conies    a    shop   necessity, 
manufacturer    produced    i 
require    but    one    setting 

sure  the  parallel  boring  of  all  cylinders  and  chambers, 
this  type  of  machine  possesses  many  advantages  for  cer- 
tain classes  of  work,  still  the  single  bar  machine  has  been  found 
superior  for  general  railroad  practice.  A  comparison  of  the  two 
types  shows  that  the  single  bar  has  less  gearing  and  is  the 
simpler  machine,  and  is  consequently  much  easier  maintained. 
On  account  of  the  smaller  number  of  parts,  the  single  bar  ma- 
chine is  the  most  economical  to  drive,  and  the  power  required 
can  be  obtained  from  a  small  motor.  Where  there  are  some  ad- 
vantages in  boring  three  chambers  at  once  it  has  been  found  in 
practice  that  the  chatter  in  one  tool  is  transmitted  to  the  other 
tools  causing  a  rough  finish  in  all  bores.  This,  of  course,  is  en- 
tirely obviated  in  the  single  bar  machine.  From  experience  in  the 
ordinary  railroad  shop  it  has  been  found  that  the  single  bar  ma- 
chine is  best  suited  to  all-around  locomotive  work.  It  is  eco- 
nomical in  operation,  in  power  consumed  and  in  adjustments, 
and,  owing  to  the  less  machinery  involved,  it  is  the  most  eco- 
nomical to  buy.     .       ;  , 

Recently  there  have  teen  built  several  heavy  and  solid  single 
bar  boring  machines  with  the  boring  bars  capable  of  the  heaviest 
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PLAN   AND  ELEVATIONS  OF  SINGLE  EAR  BORING   MACHINE   AT  THE  TOPEKA   SHOPS  OF  THE  SANTA  FE. 
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SINGLE   BAR   BORING    MACHINE    FOR    MULTIPLE 

CYLINDERS. 
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.   or   oiTtviHit'  loiir  jcyliink-r  1 

>    vice  iuldGt  ihc  I.itt»>r  corKluiims^^^  t)c- 

In    c>r<Jv'r   u>   jiut.-t,  ihi*.  <K'ni:iiul,    niic 

.tb:rcc><i>iu<He   inachiiTK; .  which :  wirould 

>f   the . "\s.'«Tick  anil  ..vv,liidi^   would    in- 
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itianu  f.'\t:tiirc',r  '4i*^"t"C^  ' 

rcqnirc    tjut;  6n,<?    scuJng 

sure  the  par.^UcT  boring  ot  nit  eyliridcr?i  tivM  ch.ltnlKrrs 


l"Ue  u>iial  locomotive  cyKnder  boring  tnachihe  consists  of  'a 
horizontal  spindle;  aiid,  tiiblc,  pctniitting  of  either,  no  ad justnient 
rir  all  or  only  lateral  adjustrnent.;;  With  these  machine.^  of  the 
Old  <lcsigti  much  lime  is  co]v>^uuk<t  in  prciperly  setting  tliccylin- 
fior  50  that  the  boriuii  bar  \vill?trikc  the  true  cenier.  .indfurther- 
mote^  high  speed*  and  rapid  cutting  cannot  be  obtained.    These 
'.d'r?advantages  are,  «>t\co^i*sc.  jniigiiilied  when  cv^inder^^^^^^^^ 
:  :\ing  two  or  more  cylindrical  chamber? .are;  to  be-  bored  and 
fd.  because  the  work  has  to  be  >et  twice,  atid  the*  cyiiiiders: 
.1    valve   chambor>    <  whcrii   piston   valvci  are   lisei'l'h  inust  be: 
•  Illy  parallel  with  efuivptHer.;    'These'  m.ac^^ 
Tviple-  slide  ^-^ahe  cyfimlers  of  iJOt-rnore  y^iaij^:^  oi  :2<?  in- 

.!!  diameter  were  the  prevailing  tyj^  artlrMToniMivc-ii  \vo.re  adhptr, 
<.<1  i.»r  vi^e  willi  tlir  .?lf>\y  .<pced  c;:rbnn  'Slccl  Avilirh-  vvas  the  mo.5t 
efficibht  material   f6.r.TOa:kj!pg   cittUygT  i'4*'  ■  ^'fft  time.     'Ph'C; 

x^iirVnism  was  simp]c>  .bpt  tjic^  1^^ 
'   iroiiaiTairl  which-  dfovijthe^^  nnproiitablyt 
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this    type    of    inachine    possesses  'ifiaiiy   advantages  .for    cer- 
;  tain  clashes  of  worH  still,  the  sirigte         raadiine  has  bcetf  found 
superiOT  for  general  railroad uractice."   A  comparison;  of  the  two 
ti'pcs    shows    that   tile    single   bar   has   less   gcnring  and    is    the 
•'inipler   niachine,  aiid    is  coiTStnjocntly   much   easier  tnaintaincd. 
<  )n  accouju  of  die  snuil.kr.inimbet-  of.  parts,  the  single  bar  ma- 
chine is  'the  jiiost  iExonomical  to  liriyc,  a       the  power  required 
can  be  obtained  from  a  sinair  motor.    \Vhcre,  there  arc  some  ad- 
vantages in  boring  thrct^ chambers  at  once  it  has  beer,  found  in 
practice  that  the  chatter  in  V>ht  tool,  is  tTanainilleii  to  the  other 
WolJrcaivsjng  a  rough  finish  in  air  bores.    This,  ofcQtirse, vis  cirf- 
'  tirciycjbviatetl  in  the  single  bar  jniichiiie.    From  experience  in  the 
Vordinary  raifroad  shop  it  has  btc-iit  fotiud  that  the  siiTglc  bat  ina- 
chiiic ;  js  ik-5t  suited  to  all-arom}d vlo<v)nioti\c  >iork.,- ;  It.  is  x;eo- 
^nOipicai .  jn  operaiUQnv.  in/ fK3\vc^^^^^ 

aitdrovvitig  tp;^0-lxi^ss  ni^  it;i^.lthc  mVijt -eieo- 

\noinical/f<3'Jmy^       •;;  ;^;?-=;i-  V  - 

\/ ;i?>^ef«t.ly:  thciH^  liavtf.  be<5n -buih 
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strains,  and  of  such  a  design  as  to  insure  working  the  cutting 
tools  to  the  very  highest  capacit}'.  The  accurate  setting  of  the 
work,  especially  in  connection  with  the  multiple  cylinders,  is 
brought  about  by  the  application  of  a  table  having  both  lateral 
and  vertical  adjustment,  and  these  machines  produce  very  ex- 
cellent work.  But  the  examples  of  them  thus  far  constructed 
are  heavy  ponderous  affairs,  costing  a  great  deal  for  the  weight 
of  metal  in  them  alone,  and  they  do  not  have  the  universally 
wide  range  for  accommodating  all  classes  of  locomotive  cylinder 
boring  that  should  be  a  requisite  in  modern  machines  for  this 
purpose.  Their  first  cost  is  high,  and  the  best  results  are  not  al- 
ways obtained  from  them,  not  to  speak  of  the  relative  large 
amount  of  shop  room  required. 

At  the  Topcka  shops  of  the  Santa  Fe  Railway  there  has  been 
built  a  cylinder  boring  mill  which  answers  all  the  requirements 
in  regard  to  the  boring  of  cylinders  for  all  classes  of  compound 
engines.  This  machine  is  also  adapted  to  bore  cylinders  on  en- 
gines which  have  one  cylinder  or  chamber  at  an  angle  to  the 
others.  All  cylinders  or  chambers  may  be  bored  at  one  clamp- 
ing of  the  cylinder,  by  the  mere  raising  or  lowering  of  the  table. 
This  table  has  an  elevating  movement  of  2>7  in. ;  also  has  a 
cross  travel  of  35  in.  The  table  which  has  the  cross  travel  move- 
ment has  also  a  swiveling  motion,  by  which  a  range  of  15  de- 
grees incline  may  be  had. 

This  new  boring  mill,  as  can  be  seen  in  the  illustration,  is  di- 
rect motor  driven.  The  table  is  raised  or  lowered  by  power 
connection  with  the  main  motor  through  beveled  gears  and 
clutches,  handled  from  the  operator's  side  of  the  machine.  All 
the  mechanism  is  of  the  latest  design  and  is  strong  and  durable, 
all  gears  being  made  from  good  gniy  iron  and  all  bushings  of 
phosphor  bronze.  The  boring  bar  is  7  in.  in  diameter  and  is 
made  from  open  hearth  steel.  It  is  fed  through  the  cylinder  by 
means  of  a  spur  gear  and  rack  which  makes  it  very  rigid  in  op- 
eration and  gives  a  very  smooth  bore. 

One  of  the  facing  heads  on  the  machine  is  made  so  that  it  will 
move  along  on  the  bar  and  is  driven  by  means  of  a  i-in.  key 
and  set  screw,  and  will  pull  any  kind  of  a  cut  that  is  put  on  the 
machine.  The  facing  heads  are  fed  by  means  of  a  star  feed  at- 
tachment. The  screws  that  elevate  the  table  are  made  from 
soft  steel  and  are  5^  in.  in  diameter  and  are  V^  pitch,  the 
screws  set  at  right  angles  to  the  boring  bar,  making  everything 
rigid.  The  total  weight  is  about  15  tons,  and  the  machine  takes 
up  floor  space  of  223  sq.  ft.,  having  an  extreme  length  of  21  ft. 
and  an  overall  range  in  width  of  14  ft. 

This  machine  is  capable  of  boring  a  three-chamber  compound 
cylinder  in  15  hours  or  in  .1  year  of  3,000  working  hours  you  can 
bore  200  three-chamber  compound  cylinders.  You  can  also  bore 
a  simple  cylinder  in  three  hours  or  1,000  in  a  year  of  3,000  work- 
ing hours. 

On  the  old  style  boring  mill  it  has  taken  from  26  to  28  hours 
to  bore  a  three-chamber  compound  cylinder.  Thus,  by  the  use 
of  this  modern  boring  mill,  1 1  hours  can  be  saved  on  each  three- 
chamber  compound  cylinder,  where  it  used  to  take  from  8  to  10 
hours  to  bore  a  simple  cylinder.  One  of  these  cylinders  can  now 
be  bored  in  three  hours  on  this  machine ;  thus  making  a  saving 
of  5  hours  on  each  simple  cylinder  bored,  or  over  $1,500  a  year 
in  operator's  wages  alone,  in  addition  to  increasing  the  machine 
capacity  from  only  375  cylinders  per  year,  to  i.ooo  simple  cylin- 
ders, giving  an  output  of  6_'5  more  cylinders  per  year.  Where 
only  115  three-chamber  compound  cylinders  could  be  handled 
with  the  old  style  boring  mill,  the  new  machine  will  bore  200 
cylinders,  thus  increasing  the  output  of  compound  cylinders 
about  TJ  per  cent. 

If  a  machine  which  bores  only  one  chamber  of  a  locomotive 
cylinder  casting  at  one  time  is  to  compete  successfully  with  one 
which  can  bore  three  chambers  simultaneously,  it  must  not  only 
bore  rapidly,  but  it  must  be  so  constructed  so  that  only  one  set- 
ting will  be  required  to  bring  the  chambers  into  position  to  bore. 
This  arrangement  has  been  attained  in  this  new  machine,  insur- 
ing that  after  a  cylinder  has  been  lined  up  and  clamped  on  the 
table  any  of  the  chambers  may  be  brought  exactly  into  position 
for  boring  and  making  it  impossible  to  bore  two  chambers  out  of 
parallel  unless  desired. 


The  machine  of  this  design  which  has  been  in  operation  for 
some  time  at  the  Topeka  shops  is  giving  first-class  satisfaction, 
both  in  its  convenience  in  handling,  and  in  the  lower  produc- 
tion cost.  It  is  understood  that  arrangements  have  been  made 
for  the  Tool  and  Railwaj-  Specialty  Manufacturing  Company  of 
Atchison,  Kansas,  to  handle  machines  of  this  type  on  the  market. 


CAST  STEEL  TRUCK  BOLSTER. 


.•\  satisfactory  truck  bolster  requires  great  strength  in  the 
horizontal,  as  well  as  in  the  vertical,  plane,  combined  with  a  cer- 
tain amount  of  elasticity,  and  should  also  be  as  light  in  weight 
as  possible.  The  accompanying  illustration  shows  a  bolster 
which  has  been  designed  with  all  of  these  conditions,  together 
with  a  number  of  minor  requirements,  kept  clearly  in  view.  It  is 
made  of  cast  steel  in  one  piece,  in  the  form  of  a  truss,  the  tension 
member  being  a  solid  thin  plate  of  cast  steel,  the  compression 
member  being  considerably  wider,  and  of  greater  section  at  the 
edges,  is  cut  out  on  either  side  of  the  center  plate  to  secure  light- 


ness. The  sides  forming  the  vertical  and  diagonal  members  are 
inclined  and  provide  simply  sufilcicnt  metal  to  properly  take  care 
of  the  stresses,  the  useless  rnaterial  being  cut  out.  as  is  shown 
in  the  illustration.  The  incliuation  of  the  sides  permits  them 
to  assist  somewhat  in  earning  the  horizontal  as  well  as  the 
vertical  stresses,  and  also  allows  the  use  of  a  deeper  truss  by 
giving  a  tension  member  of  a  width  which  will  give  a  clearance 
between  the  flanges  of  the  commonly  inverted  channel  iron  or 
angles  forming  the  truck  cross  tie.  At  the  same  time  a  compres- 
sion member  of  even  greater  width  and  strength  than  usual  is 
obtained.  The  side  bearings,  center  plate  and  dead  lever  fulcrum 
are  cast  integral  with  the  bolster,  doing  away  with  all  riveting. 

These  bolsters  arc  made  to  suit  any  dimensions  or  to  carry  any 
desired  weight.  Trials  on  a  testing  machine  have  shown  that 
the  bolster  for  a  6o.ooo-lb  load  will  show  no  permanent  set  at 
100,000  lbs.,  and  has  an  ultimate  breaking  load  of  200,000  lbs.  The 
iO(.»,ooo-lb.  bolster  shows  no  set  at  150,000,  and  breaks  between 
325,000  and  400,000  lbs. 

This  bolster  is  designed  and  is  being  manufactured  and  sold 
by  the  Gould  Coupler  Company,  341  Fifth  avenue.  New  York. 


PERSONALS. 


J.  F.  Marshall  has  been  appointed  general  store  keeper  of  the 
Wabash  Railroad  at  Canton,  Ohio. 


H.  Sayles.  one  of  the  pioneer  railroad  men  of  Buffalo,  N.  Y., 
died  recentlv  at  his  home  in  that  city. 


The  office  of  general  master  mechanic  of  the  International  & 
Great  Northern  R.  R.  has  been  abolished. 


James  McDonough  has  been  appointed  general  foreman  of  the 
Trinity  &  Brazos  Valley  Ry.  at  Galveston,  Texas. 


J.  T.  Lendruni  has  been  appointed  master  mechanic  of  the 
Oklahoma  division  of  the  Santa  Fe,  with  office  at  Arkansas  City, 
Kan. 


C.  H.  Kessler  has  been  appointed  mechanical  engineer  of  the 
El  Paso  &  Southwestern  R.  R.,  with  headquarters  at  El  Paso, 
Texj(s. 


G.  W.  Taylor,  master  mechanic  of  the  Oklahoma  division  of 
the  Santa  Fe,  has  been  transferred  to  the  Middle  division  at 
Newton,  Kan. 
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E.  F.  Fay,  master  mechanic  of  the  Union  Pacilic  R.  R.  at  Den- 
ver, Colo.,  has  been  transferred  to  Cheyenne,  Wye,  as  superin- 
tendent of  shops. 


J.  A.  Doarnbergcr  has  been  appointed  master  boiler  maker  of 
the  Norfolk  &  Western  Ry.,  with  jurisdiction  of  the  bqiler  work 
of  the  whole  system.  :;■:- 1- ^■^' „•:'•■ --v;- 


J.  G.  McLaren  has  been  appointed  master  mechanic  of  the 
Chicago,  Rock  Island  &  El  Paso  Ry.,  wiUi  office  at  Dalhart,  Tex., 
in  place  of  J.  McDonough.  ■■■;'::-'■■■:':■'.■' 


J.  L.  Sydnor,  formerly  bonus  supervisor  of  the  Coast  Lines  of 
the  Santa  Fe,  has  been  transferred  to  Topeka  as  bonus  super- 
visor of  the  Eastern  Grand  Division. 


J.  A.  Turtle,  assistant  superintendent  of  motive  power  of  the 
Union  Pacific  R.  R.,  has  been  transferred  to  Denver,  Colo.,  suc- 
ceeding E.  F.  Fay  as  master  mechanic. 


J.  F.  Whiteford,  general  roundhouse  inspector  of  the  Santa 
Fe,  has  been  appointed  bonus  supervisor  of  the  Coast  Lines,  with 
headquarters  at   San  Bernardino,  Cal. 


Michael  Flanagan  has  been  appointed  master  mechanic  of  the 
Montana  division  of  the  Great  Northern  Ry.  at  Havre,  Mont, 
in  place  of  K.  Froburg,  transferred. 


G.  J.  DeVilbiss,  superintendent  of  motive  power  of  the  Toledo 
&  Ohio  Central  Ry.,  has  had  his  jurisdiction  extended  to  include 
the  Marietta,  Columbus  &  Cleveland  R.  R. 


The  office  of  J.  S.  Chambers,  superintendent  of  motive  power 
of  the  Atlantic  Coast  Line,  has  been  changed  from  Wilmington, 
N.  C,  to  South  Rocky  Mount,  N.  C. 


A.  Dinan,  master  mechanic  of  the  Middle  division  of  the  Santa 
Fe,  has  been  transferred  to  the  Missouri  division,  with  office  at 
Fort  Madison,  la.,  in  place  of  J.  H.  McGoflF,  promoted. 


T.  S.  Reilly,  associate  editor  of  the  Raiki'ay  and  Engineering 
Rcz'icw,  at  Chicago,  has  resigned,  to  become  superintendent  of 
the  mechanical  department  of  the  Canton  &  Hankow  Railway  at 
Canton,  China. 


C.  F.  Harding  has  been  appointed  professor  of  the  school  of 
electrical  engineering  at  Purdue  University.  Prof.  Harding 
comes  from  Cornell,  where  he  has  held  the  position  of  associate 
professor  of  electrical  engineering. 


Charles  E.  Fuller,  until  recently  superintendent  of  motive 
power  of  the  Chicago  &  Alton  R.  R.,  has  been  appointed  as- 
sistant superintendent  of  motive  power  and  machinery  of  the 
Union  Pacific  R.  R.  at  Omaha,  Neb. 


J.  P.  McCuen,  superintendent  of  motive  power  of  the  Cincin- 
nati, New  Orleans  &  Texas  Pacific  Ry.,  has  resigned  that  position, 
effective  on  March  i,  when  he  will  take  the  rest  to  which  he  is 
entitled  after  long  years  of  service.  Mr.  McCuen  entered  the 
employ  of  the  Queen  &  Crescent  Route  as  road  foreman  on 
March  i,  1882. 


The  master  mechanics  of  the  Atlanta.  Birmingham.  Knoxville 
and  Selma  divisions  of  the  Southern  Railway,  have  been  trans- 
ferred as  follows:  John  F.  Sheahan,  Atlanta,  Ga.,  transferred  to 
Knoxville,  Tenn. ;  J.  B.  Michael,  Knoxville,  Tenn.,  transferred 
to  Selma,  Ala. ;  G.  Akans,  Selma,  Ala.,  transferred  to  Birming- 
ham, Ala.,  and  N.  N.  Boyden,  Birmingham.  Ala.,  transferred  to 
Atlanta,  Ga.  It  is  reported  that  these  changes  are  in  accordance 
with  a  new  ruling  on  that  road  which  requires  the  transfer  of 
all  master  mechanics  every  two  years. 


master  mechanics  as  a  result  of  llie  rearrangement  of  divisions. 
The  appointments  and  headquarters  now  are  as  follows:  New 
York  division,  J.  M.  Collins  at  Harlem  River;  the  Shore  Line, 
•  P.  C.  Zang,  at  New  Haven;  the  Providence.  G.  A.  Moriarity.  at 
Providence;  the  Boston,  J.  Hocking,  at  South  Boston;  Old  Col- 
ony. D.  R.  Killingcr,  at  Taunton;  the  Midland,  J.  B.  Gannon, 
at  East  Hartford;  the  Western,  H.  C.  Oviatt,  af  New  Haven. 
J.  McCabe,  heretofore  engine  foreman  at  the  Harlem  River  ter- 
minal, has  been  appointed  general  road  foreman  of  engines,  with 
headcimrters  at  New  Haven. 


■.:;\- ■;•.;.■,.  -..        NOTES 

REFiNEfj  Iron  &  Steet-  Co.— This  ciniipany  announces  that  it  has  been 
comiiellcd  to  put  in  a  new  9  in.  mill  to  take  care  of  its  increasing  business. 
Its  mills  are  located  at  Pittsburg.  Pa. 

Montreal  LoComothe  Works.-  Tlic  i^ecn-tary  of  State  of  Canada  issued 
Supplenicntary  Letter.*.  P;itcnt  on  Feb.  5  changing  the  corjiorate  name  of 
"The  Locomotive  &  Machine  Company  of  Montreal,  Limited,"  to  that  of 
■"Montreal  Locomotive  Works,  Limited."' 

Rumor  Denied. — The  Charles  G.  -Smith  Co.,  603  Park  Building.  Pitts 
burg.  Pa.,  announces  that  the  rumor,  which  has  been  in  circulation,  to  the 
effect  that  since  its  connection  with  the  Pittsburg  Emery  Wheel  Company 
it  has  discontinued  the  machine  tool  business,  is  not  true. 

Roundhouse  Burns. — The  roundhouse  and  machine-shops  of  the  Central 
New  Englan<l  Hai'roail,  at  FisIAill  Landing.  N.  V..  were  destroyed  by  lire 
on  l-ebruary  13.  In  addition  to  the  buildings  there  was  a  locomotive  and  a 
number  of  machine  tools  destroyed.     Ihe  loss  was  about  $100,000. 


American  Tool  Works  Co. — At  the  atinual  meeting  of  the  stockholders 
and  directors  of  fhe  above  comp.nny  held  on  Jaivuary  21,  the  following  offi- 
cers were  elected:  President,  Franklin  Alter;  Vice-President  and  General 
Manager,  J.  P.  Doane;  Secretary,  Robert  S.  Alter;  Treasurer,  Henry 
Luers.  :  '  ■  ■.  -■' 


Monarch    Emery    &    Corundu.m    Wheel    Co. — Mr.    Chas.    \.    Bacmeister 

has  been  appointed  western  representative  of  the  above  company,  with  head- 
quarters at  Chicago.  Mr.  Bacmeister  has  had  an  extensive  experience  in  the 
grinding  wheel  field  and  his  friends  will  no  doubt  be  pleased  to  hear  of 
his  new  connection. 


Frost  Railway  Supply  Company. — At  a  meeting  of  the  directors  of  the 
above  company,  held  in  Detroit  on  Tuesday,  February  11,  the  following 
officers  were  elected:  Mr.  Hariy  W.  FVost,  president;  Mr.  George  A. 
Cooper,  vice-president;  Mr.  Frederick  H.  Holt,  treasurer;  Mr.  James  Whitte- 
more,  secretary,  and  Mr.  H.   C.   Smith,  assistant  secretary. 

The  Dearborn  Drug  &  Chemical  Wokks. — Mr.  Robert  V.  Carr  and 
several  of  his  associates  in  the  above  company,  have  purchased  the  holdings 
of  the  est;>te  of  the  late  Win.  H.  Edgar  and  at  a  recent  meeting  of  the 
stockholders  the  following  c>fficers  were  elected:  Mr.  R.  F.  Carr,  president 
and  general  manager;  George  K.  Carr  and  Grant  W.  Spear,  vice-presidents; 
Wm.  B.  McVicker,  vice-president  and  general  manager;  1.  D.  Purcell, 
assistant  general  manager;  W.  A.  Converse,  assistant  secretary  and  chemical 
director;  R.  R. ^rowninK,  assistant  treasurer  and  A.  £.  Carpenter,  superin- 
tendent.      ■:,:•,  .\  "W- ■■  ~  .".  '■'        '■^^■'•i 


G.  Dpouvs  Co. — At  the  annual  meeting  of  the  directors  of  the  above  com- 
pany, held  on  F'eb.  3,  Mr.  G.  Drouve  was  elected  president  and  treasurer, 
and   Mr.   William   V.   Dee  secretary.     Mr.   Dee,  who  recently  resigned   from 

the  staff  of  the  Ri.iluay  .l^r,  has  also  been  appt>intcd  general  sales  manager. 
This  company  manufactures  the  "'anti-pluvius"  sky-light,  of  which  125,000 
sq.  ft.  have  been  installed  at  the  Hoboken  terminal  of  the  D.  L.  &  W. 
Railroad,  and  the  Lovell  window  operating  device,  which  is  in  use  in  the 
shops  of  many  of  the  railroads,  as  well  as  the  Drouve  ventilators,  drying 
stoves,  etc.  It  will  exhibit  its  sky-light  and  window  operating  device  at 
the  annual  convention  of  the  American  Railway  Engineering  and  Mainte- 
nance of  Way  Association,  to  be  held  at  Chicago  March  17  to  19. 


pA.ssExr.ER  Car  LiCfm.vG,  CksaiiIas  Pacij-ic  Rmlwvjv. — The  S.Tfety  Car 
Heating  and  Lighting  Company  has  just  completed  the  installation  of  8,000 
of  Its  latest  single  mantel  lamp<;  in  cars  on  the  Canadian  I'acific  Railway. 
This  type  of  mantel  is  capable  of  giving  W.')  candle  power  with  a  pas  con- 
sumption of  2.12  cu.  ft.  per  hour,  which  costs  about  one  cent.  These  man- 
tels have  more  than  met  the  expectations  of  the  company  in  regard  to  the 
length  of  service,  as  they  have  averaged  a  life  of  more  than  four  month* 
in  actual  srvice,  while  the  expectation-  did  not  exceed  a  lif<?  of  three 
months.  In  connection  with  this  new  equijiment  the  Pintsch  Compressing 
Coiiipary  has  completed  the  installation  of  plants  at  Vancouver.  Moose  Jaw 
and  Winnipeg,  Canada,  and  has  arranged  for  charging  facilities  on  the 
Canadian    Pacific  Railway  at  Montreal   and   Toronto. 


CATALOGS 

IN  WRiTixr.  FOR  thf:sk  please  mextiox 

THIS  JOURNAL- 


The  New  York,  New  Haven  &  Hartford  R.  R.  has  transferred 


Lock  Nuts. — Wm.  Howard  Co..  Philadelphia  Bourse,  is  issuing  a  leaflet 
illustrating  and  desciibing  the  Blanton  lock  nut.  This  nut  is  made  in  sizes 
to  fit  bolt?  from   li  to  4   in.  in  diameter. 
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Nrw  Phices. — The  Burke  Machinery  Company,  Cleveland,  O.,  is  issuing 
a  sheet  of  new  prices  of  the  machines  manufactured  by  it.  These  include 
milling  machines,  dnll  prest^es,  cut-off  saws,  oil  forges,  etc. 


Vises. — The  Hollands  Mfg.  Co.,  Eric,  Pa.,  is  issuing  catalog  A2,  illustrat- 
ing and  describing  a  large  variety  of  vises,  plumbers'  tools  and  natural  gas 
burners.     A  table  qi  sizes,  capacities  and  prices  is  included  with  tacli  tuol. 

Cast  Stee4.  Bolsters. — The  Gould  Coupler  Company,  3il  Fifth  Ae., 
New  York,  is  issuing  oart  catalog  No.  4  illustrating  and  describing  the 
"Crown"  cast  steel  btxly  and  truck  holsters,  which  are  designed  to  give  a 
ma.ximnm  strength  with  a  nnninium  weight. 


Valves  for  Jlion  Pressure. — ^Jenkins  Brothers,  71  John  St.,  New  York, 
is  issuing  a  supplement  to  its  1^07  catalog,  which  supersedes  pages  70  and 
71  therein  and  sives  illustration  and  description,  as  well  as  details  of  sizes 
and  prices,  of  extra  heavy  gate  valves  for  150  and  250  lbs,  steam  pressure. 

Air  Compressors. — The  Bury  Compressor  Co.,  Eric,  Pa.,  is  issuing  two 
new  bulletins.  Xo.  30  contains  illustrations  and  full  description  of  duplex 
and  compound  a;r  compressors  either  steam  or  belt  driven  in  all  practical 
sizes  and  capacities.  Xo.  32  treats  in  a  similar  manner  the  center  crank 
design  of  air  compressors  and  vacuum  pumps. 

Kailroad  Sigmamno.- — The  Union  Pacific  Railroad  is  issuing  a  very  at- 
tractive pamphlet  containing  a  large  number  of  three  color  views  showing 
the  automatic  signals  installed  on  that  system.  These  pictures  are  accom- 
panied by  a  description  of  the  apparatus  and  an  account  of  its  working.  A 
brief  history  of  railway  signaling  is  also  given. 


Instructions  for  Using  Thermit. — The  Goldschmidt  Thermit  Co.,  90 
West  St,  New  York,  is  issuing  a  book  giving  full  instructions  for  the  use 
of  thermit  in  repair  work.  This  includes  a  list  of  the  tools  and  appliances 
required  for  different  classes  of  work  and  detailed  explanation  of  the 
proper  method  of  preparing  the  work  and  making  the  weld. 


Steam  and  Water  Specialties. — The  Golden  Anderson  Valve  Specialty 
Company,  Fulton  Building,  Pittsburg,  Pa.,  is  issuing  a  leaflet  which  illus- 
trates and  describes  pressure  reducing  valves,  non-return  valves,  tilting 
steam  traps,  float  valves,  altitude  valves,  clean  seat  valves,  gauge  cocks  and 
water  gauges.  These  valves  are  made  for  serving  all  pressures  and  capaci- 
ties. 


Foundry  Information. — The  January  issue  of  the  "Obermayer  Bulletin" 
of  foundry  information,  published  and  issued  by  the  S.  Obermayer  Com- 
pany, Cincinnati,  O..  contains  a  number  of  most  interesting  articles  on  dif- 
ferent phases  of  foundry  practice,  which  are  written  by  practical  men 
skilled  in  the  subject.  This  bulletin  will  be  sent  free  to  any  foundryman 
who   desires   it. 


Second-Hand  Macitinerv. — The  Xiles-Bement-Pond  Company,  111  Broad- 
way, New  York,  is  issuing  list  N'o.  15  of  second-hand  metal  working  ma- 
chinery. This  includes  a  brief,  but  complete,  description  of  340  different 
machine  tools,  including  pr.-ictically  all  designs  and  sizes  of  metal  working 
tools.  The  orescnt  location  of  the  machine,  its  weight  and  its  general  con- 
dition are  included. 


Belt  Conveyors. — The  Jeffrey  Mfg.  Co.,  Columbus,  O.,  is  issuing  a 
booklet  largely  given  up  to  illustrations  of  installations  of  rubber  belt  con- 
veying machinery  for  hanoling  material  of  vfirious  kinds.  The  wide  range 
of  usefulness,  and  the  large  capacity,  of  this  type  of  conveyor  is  clearly 
shewn  in  the  photographs.  Prices  of  the  belts  and  rollers  of  different 
designs  are  included. 


Steei.  Tires. — A  paper  read  before  the  Western  Railway  Club,  on  Octo- 
ber 18,  1907,  by  Mr.  George  L.  Xorris.  on  the  subject  of  "Causes  of  defects 
and  fai'ures  of  steel  tires,"  has  been  reprinted  in  a  standard  size  booklet 
by  the  Standard  Steel  Works,  Harris.Mi  Building,  rhiladclphia.  This  paper 
was  a  most  complete  presentation  of  the  subject  and  included  a  large  num- 
ber of  illustrations.     The  discus«ion  of  the  paper  is  also  included. 


Cali!N'd*r.s. — Among  the  calendars  received  for  the  current  year  the  ones 
from  the  following  nnmed  companies  are  especially  noticeable:  The  American 
Wc'jd  Worktrij  Machinery  Company;  H.  B.  Underwood  &  Co.:  Flannery 
Bolt  Comiany;  Bangor  &  Aroostook  Railway  Company;  Hazard,  Cotates  & 
Bennett  Company,  and  the  Falls  Hollow  Staybolt  Company.  The  latter  is 
an  excellent  reproduction  of  a  famous  painting  by  Franz  Charlct  entitled 
"The  First  Days  of  Spring." 


Steam  GAtrtSES  Ain>  VAtriis. — The  American  Steam  Gauge  &  \'alve  Mfg. 
Co.,  208  Camden  St  ,  Boston,  Mass.,  is  issuing  a  new  246  page  cloth  bound 
catalog,  completely  illustrating  ar.d  describing  the  large  variety  of  gauges, 
valves,  indicatnrs,  and  kindred  appliances  for  governing,  indicating,  meas- 
uring, recording  and  controlling  steam,  water,  air,  gas,  oil,  ammmonia  and 
other  pressures,  manufactured  by  it.  The  information  in  the  catalog  is 
most  complete  and  it  should  be  available  for  reference  by  every  one  having 
anything  to  do  with  these  appliances. 


Air  Brake  LfBRiCATio.v.^The  Joseph  Dixon  Crucible  Co.,  Jersey  City, 
N'.  J.,  is  i=suing  «n  attractive  leaflet,  printed  in  two  colors,  under  the  above 
title.  The  descriptive  matter  includes  a  description  of  the  air  brake  testing 
rack  at  Purdue   University  and  gives  an  account  of  tests  made  with  ENxon 


flake  graphite  on  it.  Following  this  is  a  description  of  the  value  of  air 
brake  and  triple  valve  grease  and  a  note  as  to  the  parts  of  the  air  brake 
system  on  which  it  can  l>e  used  to  advantage.  Several  pages  arc  i^iven  up 
to  a  discussion  of  the  lubrication  of  air  pumps. 


Record  Xo.  C4.  — The  Baldwin  Locomotive  Works  has  recently  issued  a 
new  record  which  includes  a  brief  history  of  the  Central  Railroad  of  Brazil, 
and  gives  illustrations  and  complete  descriptions  of  the  large  number  of 
locomotives  which  have  been  built  for  that  company  by  the  Baldwin  Loco- 
motive Works.  These  include  many  types  and  designs  for  both  narrow  and 
fu'.l  gause  tracks.  This  company  has  furnished  altiigether  2'j6  locomotives 
for  this  road.  The  company,  through  its  e.xtra  work  department,  also  fur- 
nishes parts  for  repairs  for  all  of  these  locomotives. 


SiiAv  Gkared  Locomotives. — The  Lima  Locomotive  &  Machine  Company, 
Lima,  (>.,  is  issuing  one  of  the  most  attractive  standard  6x9  in.  catalogs 
that  has  come  to  our  notice.  This  catalog  bears  the  Xo.  151  and  contains 
illustrations  of  a  large  number  of  locomotives,  together  with  the  principal 
dimensions  and  iiauling  capacities  of  both  Shay  geared  and  direct  connected 
or  rod  types,  built  by  this  company.  The  standard  specifications  for  con- 
struction, as  well  as  some  other  useful  general  information  is  also  included. 
This  company  builds  logging  cars  as  well  as  locomotives. 


Journal  Boxes. — The  T.  H.  Symington  Co.,  of  Baltimore  and  Chicago, 
have  recently  published  an  attractive  catalog,  briefly  worded,  but  illustrating 
very  fully  by  half-tone  cuts  the  various  types  of  Symington  journal  boxes 
which  it  manufactures  to  suit  different  classes  of  service.  Its  now  well 
known  "torsion  spring''  lid  is  recommended  for  freight  service  and  the 
"Pivot"  lid  for  passenger  cars  and  locomotive  tenders.  In  addition  atten- 
tion is  called  to  this  company's  ability,  as  specialists  and  experts  in  the 
line  of  journal  bo.x  manufacture,  to  furnish  boxes  of  any  design  desired. 


"The  Man  Who  Didn't  Know  When  He  Had  Failed." — A  most  artistic 
ana  attractive  booklet  bearing  the  above  title  has  been  received  from  the 
Carborundum  Company.  It  is  a  very  interesting  story  by  Mr.  F.  W.  Has- 
kell, reciting  the  development  of  the  manufacture  of  carborundum.  This 
substance  fifteen  yeais  ago  was  sold  by  the  carat  and  commanded  a  price  of 
$880,000  a  ton  and  the  total  world's  output  at  that  time  was  four  ounces  a 
day.  From  that  beginning  the  present  Carborundum  Company  was 
evolved,  which  has  an  output  of  ten  million  pounds  a  year.  The  booklet  is 
illustrated  with  appropriate  marginal  sketches. 


Lon<;est  Xarrow  Gai-oe  Railway. — The  Arthur  Koppel  Company,  Ma- 
chcsney  Building,  Pittsburg,  Pa.,  is  issuing  a  pamphlet  containing  a 
reprint  from  the  London  Engineering,  which  describes  the  features  of  con- 
struction of  the  longest  narrow  gauge  railway  in  the  world,  built  by  this 
company  in  German-Southwest  .\frica  and  known  as  the  Otavi  Railway. 
It  IS  a  most  interesting  piece  of  construction  and  the  rolling  stock  as  well 
as  the  bridges,  yards  and  track  work,  are  thoroughly  illustrated  and  de- 
scribed in  this  article.  The  work  was  accomplished  under  the  most  diffi- 
cult conditiontj  of  climate  and  labor  and  reflects  great  credit  on  this 
company. 


Springs. — The  Standard  Steel  Works,  Harrison  Building,  Philadelphia, 
Pa.,  is  issuing  a  standard  size  catalog  on  the  subject  of  springs  for  steam 
or  electric  railways.  It  illustrates  several  of  the  more  important  designs  of 
elliptical,  semi-elliptical  and  coiled  springs  which  are  now  in  use  on 
steam  and  electric  roads;  gives  a  brief  description  of  the  salient  features  of 
each  design,  and  also  includes  views  of  the  spring  department  of  these 
Works.  The  large  capacity  of  the  storage  racks,  wnich  permits  the  carrying 
.-if  sufficiet;t  quantities  of  flat  and  round  bars  to  meet  the  heavy  demands, 
puis  this  conipary  in  a  position  to  start  work  immediately  upon  any  design 
of  sprit'gs  desired  without  any  deliys  occasioned  by  the  non-arrival  of  oars 
from  the  .--teel  mills. 


The  WEATiirrtiNG  or  Coal. — Bulletin  X>'.  17  of  the  Engineering  Experi- 
ment Station  of  the  University  of  Illino'«,  which  relates  to  the  weathering 
of  coal  and  the  losses  in  fuel  values  wh'-li  accompany  storage  under  various 
conditions,  has  just  been  issued.  This  r^-counts  a  series  of  tests  by  S.  W. 
Parr  and  N.  I).  Hamilton,  which  add  materially  to  the  information  on  this 
subject  and  ni^'cs  a  much  better  understanding  of  matters  pertaining  to 
weathering,  spontaneous  combustion  and  other  difficulties  which  attend  the 
storage  of  co-il  in  large  masses.  Other  bulletins  being  issued  by  the  Uni- 
versity are  Xo.  19  on  comparative  tests  of  carbon,  metallized  carbon  and 
tantalum  filament  lamiis,  and  No.  16  which  presents  the  results  of  several 
years  Ftudy  on  trussed  roofs  by  X.  Clifford  Ricker.  professor  of  archcitecture 
at  the  L'niversity.     The  bulletins  can  be  obtained  upon  request. 


Electrical  Machinery. — Among  the  many  bulletins  being  issued  by  the 
General  Electric  Company  might  be  mentioned  bulletin  Xo.  4559  on  the  sub- 
ject of  direct  current  motor  starting  devices.  These  are  improved  instru- 
ments and  are  very  completely  illustrated  and  described  in  this  bulletin, 
practically  a:iy  desirable  design  being  obtainable.  Also  buletin  Xo.  4564  on 
the  subject  of  centrifugal  air  c<jmpressors.  These  are  low  pressure  ma- 
chines, \\a\  ing  a  rating  from  .88  to  4  lbs.  per  square  inch  and  a  capacity 
from  750  to  10,000  cu.  ft.  of  free  air  per  minute.  These  sets  are  fur- 
nished driven  cither  by  Curtis  steam  turbines,  direct  current  motors  or 
induction  motors.  They  are  for  either  pressure  or  exhauster  service,  being 
specially  adapted  for  ventilation.  Bulletin  No.  4562  is  on  the  subject  of 
mi!l  type  motors,  which  arc  built  in  sizes  from  30  to  150  h.  p..  in  either 
direct  or  alternating  current  types.  These  motors  are  specially  designed 
for  very  heavy  intermittent  loads;  are  completely  enclosed  and  dust  proof. 


LOCOMOTIVE   FUEL  ECONOMY 


"Of  the  one  hundred  million  tons  of  coal  used  in  the  railway  locomotives  each  year,  not 
more  than  Hvc  per  cent,  of  the  heat  developed  is  converted  into  the  actual  work  of  pulling  trains, 
yet  these  raihvays  must  annually  haul  three  million    cars    of    coal    to    keep,  these    locomotives 


niovtns[. 


The  purpose  of  this  article,  or  study,  is  to  present  the  import- 
ance of  the  locomotive  fuel  question  as  forcibly  as  possible  and 
to  airect  attention  to  the  great  possibility  of  savings  which  may 
be  made  in  that  direction.    An  attempt  has  been  made  to  bring 
out  the  best  practices  in  use,  or  in  the  process  of  being  developed, 
on  diflferent  railroads  in  connection  with  the  various  phases  of 
this  question — from  the  purchase  of  the  fuel  to  its  use  on  the 
locomotive.     Where  reports  of  experts  were  available  as  to  any 
part  of  the  problem,  and  it  is  a  large  one,  they  have  been  made 
use  of.    A  study  of  the  locomotive  fuel  question,  no  matter  how 
complete  it  may  be,  cannot  be  considered  as  having  exhausted 
the     subject,     because     of     the 
crude  state  of  the  problem  and 
the     fact     that     developments 
must   surely   take   place,   espe- 
cially at  a  time  like  this  when 
the     railroads    are     forced    to 
closely    examine    into    possible 
economies. 


Importance  of  the  Locomotive 
Fuel  Question. 

Fuel  for  locomotives  is  the 
largest  single  item  of  expense 
in  the  cost  of  conducting  trans- 
portation on  most  of  our 
American  railroads.  The  table 
on  the  following  page  has 
been  compiled  from  the  an- 
nual reports  of  several  of  the 
larger  railroad  systems  in  dif- 
ferent parts  of  the  country,  to 
give  a  clear  idea  of  the  im- 
portance of  this  item.  For  the 
nineteen  roads  the  cost  of  fuel 
on  the  locomotive  tender 
amounted  to  $92,492,098,  or 
11.42  per  cent,  of  the  total  op- 
erating expenses  of  these  roads. 
The  next  most  important  item 
in  the  cost  of  conducting  trans- 
portation is  the  combined 
wages  of  enginemen  and 
roundhouse  employees.  For 
the  first  seventeen  railroads  in- 
cluded in  the  table  this  item 
amounts  to  $67,369,934  as  com- 
pared to  $80,554,716,  the  cost  .  ;"r.;:'  -^  ^v  -.:: 
of  fuel.  In  arranging  the  table  several  large  systerns  irf  each 
part  of  the  country  have  been  selected. 

A  study  of  the  ratios  of  the  cost  of  fuel  to  the  total  operating 
expenses  brings  out  some  interesting  facts.  The  ratio  is  highest 
(  from  13  to  17  per  cent.)  on  the  New  England  and  Middle  West- 
ern roads  and  on  the  Seaboard  Air  Line.  It  is  lowest  on  the 
Chesapeake  &  Ohio  (7.81),  Louisville  &  Nashville  (8.01),  Penn- 
sylvania Railroad  (9.25),  and  Baltimore  &  Ohio  (9.34).  On  the 
other  roads  it  ranges  between  10  and  13  per  cent.  On  fifteen  of 
the  nineteen  roads  the  wages  of  enginemen  and  engine  house 
men  combined  is  less  than  the  cost  of  fuel — in  some  instances 
very  much  less.  On  the  Pennsylvania  Railroad  these  two  items 
arc  about  equal,  while  on  the  Baltimore  &  Ohio,  Chesapeake  & 
Ohio  and  Louisville  &  Nashville,  the  wages  are  higher  than  the 
cost  of  fuel. 

It  would  be  reasonable  to  suppose  from  the  importance  of  the 
fuel  item  that  the  railroads  as  a  whole  would  devote  consider- 
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able  attention  to  its  inspection,  handling  and  economical  use.  It 
is  surprising,  therefore,  to  find  how  little  attention  is  given  to 
this  question  and  how  little  its  importance  seems  to  be  appre- 
ciated. The  fuel  resources  of  this  country  are  not  unlimited 
and  the  cost  of  fuel  is  advancing.  Reduced  rates  and  increased 
cost  of  labor  and  material  make  it  necessary  for  the  railroads  to 
study  possible  economies  closely,  and  there  seems  to  be  no  more 
promising  field  than  this  item  of  fuel — from  its  purchase  to  its 
use  on  the  locomotive.  Several  of  the  railroads  have  recently 
started  to  take  active  steps  in  the  direction  of  fuel  economy. 
Most  of  these  have  concentrated  their  entire  attention  on  some 

particular  phase  of  the  ques- 
tion, such  as  inspection,  distri- 
bution, handling  or  use  of  fuel. 
The  purpose  of  this  article  is 
to  bring  out  the  best  practice 
in  these  diflferent  branches,  or 
departments,  and  to  present  the 
whole  question  in  as  complete 
and  logical  a  form  as  possible. 
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Mining  and  Utilization  of  Fuel. 
Bv  De.  J.  A.  Holmes. 

(At  the  December,  1907, 
meeting  of  the  American  So- 
ciety of  Mechanical  Engineers 
Dr.  J.  A.  Holmes,  of  the 
United  States  Geological  Sur- 
vey, in  discussing  the  paper  on 
"The  Rational  Utilisation  of 
Low  Grade  Fuels,"  presented 
by  Mr.  F.  E.  Junge,  of  Berlin, 
Germany,  called  attention  to  , 
the  investigations  made  by  the 
Government  dealing  with 
Zi'astcs  that  are  taking  place  in 
the  mining  and  utilisation  of 
coal.  The  present  condition  of 
the  fuel  resources  of  this 
country  and  some  of  the  larger 
7t'astes  that  are  taking  place, 
were  so  clearly  stated  that  his 
remarks  arc  reproduced  quite 
fully,  and  are  recommended 
for  the  earnest  consideration 
of  those  who  are  interested  in 
the  fuel  question.) 
...  r  ■\^:\..;-v-  \-^',  The  investigations  that  have 
been  conducted  at  St.  Louis,  at  \NW folk,  and  at  Denver,  during 
the  past  three  years,  had  for  their  cardinal  purpose  the  compari- 
son of  one  character  of  fuel  with  another.  It  was  hoped — and 
in  part  only  was  that  hope  realized — that  the  engineering  inves- 
tigations would  give  us  results  even  more  valuable  than  they 
were :  but  the  equipment  which  we  w-ere  compelled  to  use  in  the 
beginning  was  selected  because  it  represented  the  ordinary  power 
plant  in  use  in  the  United  States,  and  the  comparisons  of  the 
various  fuels  have  been  made  on  this  equipment  with  only  such 
sliglit  modifications  as  were  feasible  at  the  time. 

It  has  been  common  to  find,  where  there  is  a  vein  eight  feet 
in  thickness,  that  two  or  three  feet  is  left  unmined  and  is  per- 
manently lost,  because  of  the  subsequent  caving  in  of  the  mine. 
We  have  found,  furthermore,  that  there  is  no  sharp  line  drawn 
between  high  grade  and  low  grade  fuels ;  that  in  certain  mines 
the  amount  of  coal  left  unmined,  under  the  ground,  exceeded  75 
per  cent,  of  the  total  available  coal,  and  the  average  result  is 
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that  at  least  50  per  cent,  of  the  possible  coal  supply  in  these  veins 
is  left  under  the  ground  and  unrecoverable.  I  recall  one  case 
in  particular  in  which  out  of  a  possible  25-foot  vein  of  coal, 
only  four  feet  were  taken  out,  because  of  unskillfulness  in  min- 
ing, and  the  rest  left  underground  and  practically  destroyed. 
The  carelessness  with  which  coal  miners  have  gone  to  work 
mining  the  lower  seams  and  allowing  cave-ins  to  follow,  has  had 
the  result  of  leaving  the  coal  in  the  higher  seams  unmined  and 
practically  lost  because  of  the  caving-in  of  the  adjacent  material. 
In  West  Virginia,  and  in  Ohio,  aixl  in  various  other  places,  the 
cost  of  mining  has  beer,  greatly  increased,  entirely  out  of  pro- 
portion to  the  amount  of  coal  that  has  been  mined,  because  of 
this  carelessness. 

I  desire  to  call  attention  to  the  possibility  of  utilizing  these 
coals  by  the  location  of  plants  at  the  mines,  thus  avoiding  the 
cost  of  transportation.  Consider  a  single  illustration.  Take  the 
Pennsylvania  Railroad,  which  uses  40,000  tons  of  coal  every  day 
in  its  own  locomotives.  If,  as  is  now  being  attempted,  all  of  that 
power  can  be  generated  from  low  grade  fuels  not  now  utilized 
at  all,  we  shall  see  an  enormous  gain  in  the  direction  of  a  solu- 
tion of  our  fuel  problems  ami  our  problem  of  transportation 
would  be  vastly  simplified.  Consider  for  a  moment  what  the 
application  of  this  same  thought  would  mean  to  the  100,000,000 
tons  of  coal  now  annually  consumed  in  our  locomotives. 

Very  few  persons  realize  that  so  rapidly  is  the  fuel  industry 
developing  that  during  each  succeeding  decade  for  the  past 
eighty-five  years  the  amount  of  coal  mined  and  used  in  the 
United  States  has  equaled  that  of  all  the  preceding  decades ; 
so  that  the  amount  of  coal  mined  and  used  between  1895  and 
1905,  was  equal  to  that  mined  and  used  during  the  preceding 
seventy-five  years.  Now,  there  has  not  been  a  corresponding  in- 
crease in  efficiency,  nor  has  there  been  any  marked  gain  in  the 
utilization  of  the  low  grade  materials.  What  wc  are  doing  at 
the  present  time  is  skimming  the  surface,  using  the  high  grade 
coals  and  leaving  the  low  grade  coals — using  the  surface  coals 
and  leaving  the  deeper  coals.  Therefore,  we  are  api)roaching 
a  condition  where  our  coal  cost  will  be  greatly  increased  and  the 
amount  of  available  high  grade  coal  very  mucii  diminished.  I 
atn  not  now  prepared  to  say  when  that  time  will  come,  biU  we 
trust  that  our  coal  supply  will  last  as  long  as  that  of  any  other 
country:  still  we  must  awaken  to  the  fact  that  our  high  grade 
coals  are  passing  so  rapidly,  that  coal  lands  used  for  supplying 
coke  and  for  other  special  purposes,  in  Maryland  and  in  West 
Virginia,  cannot  be  purchased  in  many  sections  for  less  than 
?r,5oo  to  $2,000  an  acre. 

I  may  say,  in  conclusion,  that  while  these  investigations  have 
ijeen  in  part  under  the  supervision  of  this  and  the  allied  engi- 
neering societies,  the  President  of  the  United  States  has,  in  his 
message  to  Congress,  recommended  the  establishment  by  the 
Government  of  a  special  bureau  for  mining  and  engineering  in- 
vestigation, in  which  the  work  initiated  at  St.  Louis  in  a  crude 
way  may  be  placed  upon  the  highest  possible  plane  as  to  equip- 
ment and  mining  and  engineering  data.  Tt  is  proposed,  further- 
more, that  this  new  bureau  shall  be  independent,  and  shall  be 
placed  entirely  under  the  supervision  of  the  representatives  of 
national  engineering  societies  and  other  allied  bodies,  who,  to- 
gether with  those  chiefs  of  Government  bureaus  who  have  to  do 
with  actual  construction  work,  shall  direct  the  energies  of  the 
<lepartment. 


Government  Fuel    Investigations. 
A  brief  statement  of  the  purposes  of  the  Government  fuel  in- 
vestigation and  what  has  thus  far  been  accomplished  may  be  of 
interest  in  connection  with  Dr.  Holmes'  remarks. 

The  purposes  of  these  investigations  are: 

To  lessen  the  waste  of  the  nation's  fuel  supply  by  show- 
ing how  fuels  can  be  mined  and  used  more  efficiently. 

To  extend  the  nation's  supply  of  fuel,  and  lessen  the 
transportation  cost  by  indicating  how  lignite,  peat  and  other 
materials,  now  little  used,  may  become  locally  valuable  as 
fuels  in  portions  of  the  country  having  no  ordinary  coal. 

To   find   how   to   prevent   the   spontaneous   comlnistion   of 


coals  in   storage,  on  ships,  naval  stations,  at   the  mines,  etc 
To  remedy  the  loss  sustained  in  the  production  of  fine  coal 

in  mining  through  slacking,  etc. 
To  demonstrate  the  saving  of  by-products  now  wasted  in 

the  jnanufacture  of  coke,  which  if  completely  saved  would 

be  worth  at  present  prices  more  than  $50,000,000  yearly,  and 

prevent  large  iniports  o£  sucii  by-products. 

The  present  z^'oste,  of  fuel: 

Appro.ximately  50  per  cent.  i)f  the  possible  coal  supply  is 
now  lost  by  being  left  midergFQund  or  wast^  before  reach- 
ing the  furnace.   ''::■''■'■''''•■:  '^  :■■'''■:;'■'■ ':-■-'■      '      ••        \v 

Of  many  Mississippi  Valley  and  western  coals  from  30  to 
50  per  cent  of  the  total  product  mined  comes  out  in  the  form 
of  "slack"'  which  is  often  sold  at  less  than  cost,  or  accunm- 
lates  and  is  burned  about  the  mines. 

Of  the  fine  portion  of  these  Mississippi  and  western  coals 
put  into  furnaces  often  10  to  25  per  cent,  is  unconsimied  and 
lost  in  the  ashes. 

Of  all  the  coal  actually  burned  only  about  5  per  cent,  of 
the  heat  units  are  actually  converted  into  work. 

In  the  coking  of  40,000,000  tons  of  coal  yearly,  there  are 
now  wasted  ammoniimi  sulphate  enough  to  fertilize  our 
crops ;  creosote  enough  to  preserve  our  timbers ;  pitch  and 
tar  enough  to  roof  our  houses  and  briquette  our  slack  or 
waste  coals. 

Some  benefits  resulting  from  this  7<'ork.    It  has  demonstrated : 

The  possibility  of  utilizing  for  power  purposes  the  large 
and  undeveloped  areas  of  lignite  and  low  grade  coals  of  the 
west  and  southwest. 

The  practicability  of  using  in  gas  producers,  for  power 
purposes,  ordinary  bituminous  coals  an<l  lignites,  and  of  thus 
obtaining  from  each  ton  of  coal  more  than  21/2  times  as 
much  power  as  is  obtainable  in  ordinary  steam  power  plants. 

The  possibility  of  making  coke  from  a  ninnber  of  coals 
not  considered  generally  as  coking  coals. 

Some  of  these  results  are  not  only  new,  but  were  believed 
to  be  impracticable  when  these  investigations  were  begun. 
These  and  other  results  are  worth  to  the  country  many  hun- 
dred times  the  total  cost  of  this  work. 

The  Grade  of  Fuel  to  Use  in  Locomotives. 

One  of  the  most  important  considerations  in  connection  with 
the  question  of  fuel  economy  is  the  selection  of  the  proper  grade 
of  fuel.  It  must  be  fairly  uniform  in  quality  or  it  will  be  im- 
possible to  use  it  economically.  A  front  end  arrangement,  or 
grates  suitable  for  one  grade  of  coal,  may  Ik;  entirely  unsuited 
for  another  and  the  fireman  cannot  obtain  good  results  where 
the  grade  of  fuel  is  constantly  changing.  : 

Ordinarily  it  is  not  possible  for  the  railroads  to  secure  a  run 
of  mine  coal.  A  5  or  6  in.  screen  is  used  at  most  of  the  mines 
and  the  larger  coal  is  used  for  commercial  purposes.  The  mines 
can  usually  insist  on  this  because  the  railroads  can  secure  a  long 
haul  on  the  superior  grade  of  coal.  On  the  other  hand  the  mine 
operators  are  anxious  to  make  contracts  with  the  railroad  com- 
pany to  insure  keeping  the  mines  in  operation  during  the  summer 
months  when  the  commercial  requirements  are  light.  During  the 
dull  period  the  work  is  usually  confined  largely  to  the  making  of 
licadings  and  the  opening  of  new  rooms  and  in  getting  things  in 
shape  to  be  pushed  when  the  heavy  demand  comes.  The  rail- 
roads thus  often  secure  a  better  grade  of  coal  during  the  sum- 
mer months  than  during  the  remaining  part  of  the  year.  While 
there  are  instances  where  it  might  be  in  the  interests  of  econom- 
ical locomotive  performance  to  confine  the  buying  of  coal  to  cer- 
tain mines,  yet  the  development  of  the  district  and  the  building 
up  of  traffic  along  a  certain  part  of  the  line  might  make  it  ad- 
visable to  secure  coal  from  other  mines.  While  the  railroads 
usually  do  not  get  the  best  grade  of  coal,  they  pay  less  for  it. 
Roughly,  the  mine  operators  get  from  ro  to  40  per  cent,  more 
for  commercial  coal  than  for  railroad  coal. 

While  the  above  considerations  are  important  they  should  not 
be   allowed   to   overshadow   the   desirability   and   importance   of 
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buying  the  coal  on  a  heat  value  basis.  There  is  a  great  difference 
in  the  heat  value  of  different  coals,  and  while  the  subject  has 
been  given  very  little  attention  by  most  of  the  railroads,  it  is 
of  prime  importance.  It  is  of  interest  to  note  that  as  a  result 
of  coal  tests  made  at  St.  Louis  by  the  United  States  Geological 
Survey,  the  Government  is  purchasing  coal  for  about  forty  de- 
partmental buildings  in  Washington,  and  for  public  buildings 
throughout  the  country  on  a  simple  specification,  the  prime  ele- 
ments in  which  fix  the  amount  of  ash  and  moisture  in  anthracite 
at  seven  per  cent.  Premiums  are  paid  for  any  decrease  in  the 
ash  content  up  to  two  per  cent,  above  the  standard,  and  corre- 
sponding penalties  are  fixed  for  any  increase  in  ash  above  the 
standard.  Better  and  more  complete  specifications,  but  more 
difficult  for  the  dealer  to  fulfil,  have  been  fi.xed  by  a  few  of  the 
largest  manufacturing  and  power  concerns  of  the  country,  in 
which  penalty  and  premium  are  paid  not  only  on  account  of  ash 
and  moisture  content,  but  also  on  the  basis  of  the  British  tliermal 
units  as  specified  in  the  contract. 

It  is  possible,  on  a  railroad,  to  make  simple  evaporative  tests 
in  actual  service  by  which  the  comparative  heat  values  of  the  dif- 
ferent coals  may  be  determined.  These  results  will  enable  the 
railroads  to  place  their  coal  contracts  to  the  best  advantage.  The 
extent  to  which  the  heat  value  should  govern  in  the  purchase  of 
the  coal  is  considered  in  the  section  on  "Distribution." 

M.  N.  F"orney,  in  an  article  in  this  Journal,  in  June,  1901,  had 
this  to  say  concerning  the  most  economical  coal  to  use  on  a  rail- 
road :  "If,  through  an  accident,  an  employee  or  passenger  should 
l;ave  his  toes  cut  off  and  should  make  a  claim  for  damages,  the 
most  skilful  legal  counsel  and  expert  testimony  would  be  de- 
voted to  the  defense  of  the  company,  and  to  resisting  the  pay- 
ment of  the  value  of  the  lost  toes;  but  the  cases  in  which  rail- 
road managers  have  been  willing  to  pay  anything  at  all  to  an 
expert  to  tell  them  how  they  could  save  a  himdred  or  a  thou- 
sand times  the  amount  of  his  fees,  by  indicating  which  was  the 
most  economical  coal  to  use,  are  very  few.  One  reason  for  this, 
in  some  cases,  is  that  the  award  of  contracts  for  supplying  coal 
is  decided  with  loaded  dice,  and  contracts  arc  given  to  parties 
who  have  'influence'  at  headquarters.  However  that  may  be,  it 
is  certain  that  it  would  be  immensely  profitable  to  almost  any 
railroad  company  to  give  thorough  and  intelligent  investigation 
to  ti^e  quality  of  fuel  used  on  its  line." 


Fuel  Tests. 

In  determining  the  heat  value  of  the  different  grades  of  coal 
used  on  the  railroad,  evaporation  tests  should  be  made  on  a  loco- 
motive in  preference  to  laboratory  calorimeter  tests.  The  actual 
burning  of  the  coal  in  large  quantities  under  service  conditions 
may  be  ettended  by  features  which  would  make  it  impossible  to 
obtain  the  full  value  of  the  heat  units,  as  shown  by  the  calori- 
meter tests.  More  reliance  would  also  be  placed  on  an  actual 
test  of  100  or  more  tons  of  coal,  as  compared  to  6  to  20  one- 
gram  samples  taken  from  200  or  300  lbs.  of  coal. 

A  practical  and  successful  method  of  making  locomotive  evap- 
caiiion  tests  may  best  be  explained  by  quoting  from  a  paper  on 
"The  Influence  of  Heat  Value  and  Distribution  on  Railway  Fuel 
Cost,"  presented  before  the  Western  Railway  Club  in  November, 
1907,  by  J.  G.  Crawford,  fuel  engineer  of  the  Chicago,  Burling- 
tt  n  ^.  Quincy  Railroad. 

"The  coals  should  be  tested  in  groups,  and  in  order  that  differ- 
ent groups  of  coals  may  be  compared,  even  though  the  tests 
are  made  1,500  miles  apart,  each  group  of  tests,  as  well  as  the 
individual  tests,  should  be  carried  on  under  similar  conditions. 
The  unit  of  comparison  for  coals  is  the  number  of  pounds  of 
equivalent  water  evaporated  per  pound  of  coal.  It  is  evident 
that  the  following  items  will  affect  this  ratio  or  unit  of  com- 
parison: Kind  of  coal;  class  of  engine;  condition  of  engine; 
engine  crew,  especially  the  fireman ;  class  of  service.  Since  the 
object  of  coal  tests  is  to  determine  the  comparative  value  of 
various  coals,  all  of  the  above  conditions  should  be  kept  as  uni- 
form as  possible.     These  items  will  be  referred  to  below. 

Selection  of  Division  for  Tests. — "Coals  should  be  tested  on  a 
division  where  they  are  being  used,  as  the  firemen  are  already 


accustomed  to  them.  When  coals  which  differ  materially  from 
those  habitually  used  are  to  be  tested,  a  number  of  trial  runs 
must  be  made  until  the  firemen  can  properly  fire  the  coal. 

Class  of  Engine. — "If  possible  all  the  tests  made  on  one  rail- 
road system  should  be  made  on  one  class  of  engine.  This  is 
advisable  in  order  that  the  coals  tested  at  one  end  of  the  system 
can  be  compared  with  those  tested  at  the  other  end  without  hav- 
ing to  correct  for  the  difference  in  evaporative  efficiencies  of  the 
engines. 

Condition  of  Engine. — "Engines  should  always  be  in  good  con- 
dition, and  this  applies  especially  to  condition  of  flues  and  fire- 
box. Whether  a  brick  arch  is  used  or  not,  the  conditions  in  this 
particular  should  be  the  same  in  all  tests. 

Engine  Crews. — "During  a  series  of  tests  the  same  firemen 
should  be  used  throughout,  thus  avoiding  any  difference  on  this 
account.  It  is  not  so  important  that  the  same  engineers  be  used, 
for  while  one  engineer  may  use  more  steam  than  the  other,  the 
ratio  of  the  coal  to  the  water  used  will  not  change  materially. 

Class  of  Service. — "Passenger  is  preferable  to  freight  service 
en  account  of  the  more  uniform  conditions.  It  is  desirable  that 
the  lime  between  terminals,  the  time  using  steam  and  the  weight 
of  the  trains  shall  be  nearly  uniform  from  day  to  day,  and  that 
the  average  of  these  values  for  all  tests  made  with  each  kind  of 
coal  shall  be  nearly  the  same.  When  tests  are  conducted  in 
freight  service  at  least  twice  the  length  of  time  will  be  required 
to  test  one  kind  of  coal,  and  the  expense  will  be  more  than 
doubled  on  account  of  additional  coal  weighers  being  required. 

Organisation  of  Test  Party. — "At  each  terminal  a  fuel  tester 
is  located  to  take  charge  of  the  supply  and  weighing  of  the  test 
coal  and  to  see  that  none  of  the  weighed  coal  on  the  engine  is 
used  during  its  stay  at  the  terminal.  The  coal  weigher  is  re- 
lieved by  an  engine  observer  before  the  engine  leaves  the  round- 
house, and  he  stays  with  the  engine  until  relieved  by  the  coal 
weigher  at  the  other  terminal.  The  engine  observer  keeps  record 
of  coal,  water,  steam  pressures,  stops,  shut-offs,  etc.,  in  a  printed 
thumb-indexed  note  book  made  up  of  seven  printed  forms  and 
three  blank  pages.  The  note  book  and  detads  of  the  individual 
pages  are  shown  in  Fig.  i.  From  four  to  eight  men  are  required 
to  make  the  tests  properly,  according  to  whether  one  or  two  en- 
gines are  used  and  whether  they  are  single  or  double  crewed. 

Xumber  of  Tests. — "Exclusive  of  that  used  for  firing  up, 
about  150  tons  of  each  kind  of  coal  should  be  used  on  the  tests. 
From  six  to  eight  round  trips  should  be  made  with  each  coal,  and 
where  two  firemen  are  used  half  the  tests  should  be  made  with 
each  fireman.  This  is  necessary,  as  one  fireman  might  be  slightly 
better  than  the  other.  Tests  in  one  direction  on  account  of 
grades,  speed  or  number  of  cars  may  be  more  favorable  than  in 
the  other,  hence  the  same  number  of  trips  in  each  direction  are 
necessarj'. 

Results. — "The  data  taken  for  each  test  are  recorded  on 
blanks,  shown  in  Fig.  I,  and  the  more  important  totals  and  aver- 
ages recorded  on  the  final  result  sheet  of  which  Fig.  2  is  a  re- 
production. The  data  and  computations  of  each  test  are  re- 
corded in  a  column  and  the  average  for  all  tests  in  the  average 
column.  In  a  series  of  tests  which  have  all  been  conducted  under 
similar  conditions,  the  heat  value  of  each  coal  is  proportional  to 
the  average  of  items  No.  35  which  shows  the  equivalent  number 
of  pounds  of  water  evaporated  from  and  at  212  degrees  per 
pound  of  coal." 

While  the  above  tests  are  possibly  more  elaborate  than  some 
of  the  smaller  roads  woidd  care  to  undertake,  results  of  consid- 
erable value  may  be  obtained  frotn  tests  made  by  one  or  two 
men.  It  is  essential,  however,  that  the  firemen  be  familiar  with 
each  coal  before  the  test  trips  are  made  and  that  several  itest 
trips  be  run  with  each  coal  in  order  to  secure  fair  average  re- 
sults. 

By  testing  the  coal  in  passenger  service  the  tests  may  be  made 
in  from  one-third  to  one-half  the  time  required  in  freight  ser- 
vice, and  there  is  no  reason  why  the  tests  should  in  any  way  de- 
lay the  passenger  trains.  The  difference  in  the  kind  of  service 
should  not  affect  the  comparative  efficiency  of  the  coals  to  any 
great  extent,  but  all  of  the  tests  should,  of  course,  be  made  in 
tlie  same  class  of  service. 


April,  1908. 


COAL 


AMERICAN    ENGINEER    AND    RAILROAD    TOURXAL. 


125 


WATER  WASTES 


GCNERAl 


{  AT   START   i"  «C«L€$) 

LOADED  # 

EMPTY  ^# 

(i)    IN  Pit  AT  START 

AT  riNISH  (»T  »C*U$| 

LOADED  # 

EMPTY  # 

{t)    IN  PIT  AT  FINISH 
CHANOC   TO  imp 
<i)     MINUS     (•) 
SACKED  COAL 

LOOSE  COAL  AHEAD  OT  GATE 

CORRECTION  ACCOUNT  OF  WATER 
(.{AKIMO  rHOM  T«HK  BETWEEN  tUPTY" 
ANO  "LOAOEO'    weighings  tT  START 

TOTAL   CNANCC* 

CRCorr  TO  trip 

COAL  USED  FROM  PIT  BEFORE  STARTING 
COAL  SAMPLE 

COAL  FELL  OFF  TENDER 

COAL  USED  FROM  PIT  AFTER  ARRIVING 
AT  DEPOT  ANO  BEFORE  WEISHIHG 

CORRECTION  ACCOUNT  OF  WATER 
LEAKING  FROM  TANK  BETWEEN  LOAOEO" 
ANO  "EIII>Tr"  WEIGHINGS  AT  FINISH 


IMIPrTABC  l-^**  ""  "»    ^  TOTAL 

iiubuivna         nPujeATmm         AmjcATtsM*  w*«tc« 


# 


-# 
# 

-# 


i-OTAL  CRCOITS      ,. 


# 


KNMMUTB 


nrr  COAL  osto — 

LCAIUaC   or   watch    BCTWCCN    WCICMINOb 

larrr  ioasco 

START . . 

FINISH     . . .- .-^^   --         

MOTES:  SACKS  WEIGH #  EACH 

IN  ESTIMATES  USE  WEIGHT  Of  A  SHOVEL.FULL —  # 

FIRE  MAO  ABOUT                         #    J'j"^^    COAL  AT  FINISH  THAN  AT  START 
COAL  FROM   CAR KIND  _     - 


RIGHT 
LEFT 

LEAKAGES 

TANK  HOSE     . 

TANK 

MUD  RING       . 

HOT  BEARINGS 


•ATC  KN 
MMSUTC 


Me  or 
MinuTC* 


4 

# 


OTHER  WASTES 


TOTAL  WASTCS 


# 

# 
§ 

# 


# 
# 


^ECORO  OF  INJECTOR  APPLICATIONS 


RIGHT. 
LEFT  . 


TRAIN 

CNGINEEII- 


mciMg   ''  '■;'  ;-■-  date 


.  FIREMAN. 


CARS 


WCATHCR 
■Tairr 


TEMPERATURE  OF  AIR 
BAROMETER-INCHES 
-POUNDS 


RAIN  OR  SNOW 


HCMnrMMeH* 


* 

.  .■  t 

^.. 

^  -.  . 

^-    "  ■-  •■ 

-■   ■: 

'-^ 

,- 

»    .•  . 

." 

' 

MIISCCLLANCOUS 
••M  MM  •uivco'  nac  ci.cuno  smatcs  aMuic 


HAS  ENGINE  A  BRICK  ARCH' 
SIZE  OF  EXHAUST  TIP» 


COAL  SAMPLE  IN  CAN  f  ■•  ■   -^^r.    Z:.;:   ;       TO  EN6  B  TESTS 
REPORT  OF   COAL   SACKS 


ON  ENGINE  AT  START 

FINISH  . 

ON  HAND  AT  N   Of  E   TERM 

•,.   -    ■   r;W*«-    .•  ■■;.;  ...  fV 


COAL  WEIGHER 


8HUT-OFFS 


ENGINE   RIDER' 1,^;;:; 


MMnJ^^.      •*'.— 


M. 

OOL. 


STEAM  PRESSURES 

M.  


-M. 
OOL. 


PtACC 

NflNUTC* 

nCMAMKS 

10- 

OOL 


10— 
10  . 
30  — 


10- 


10. 


J. 


SO- 


SO. 


OOL 


OOL 


TIME  IN  MOTION 
■•       ••    SHUT-OFF 
•'       ••    USING  STEAM  . 


.MRS MIN 

HRS.... MIN 

MRS MIN. 


10- 


to 

10. 


10- 


40. 
(0- 


OOL 


OOL 


40 

sa. 

OOL 


STOPS 


10- 


10._. 


10 

10- 

40- 


10- 


•0- 


30- 
40- 

w. 


40. 
■0. 


OaSCRVID 


CONRCCTtD 


ABSOLUTC 


»LACC 

ANW. 

LV. 

or»wi      "•••AWK* 

- 

.- 

1 

AVERAGE 
MAXIMUM 
MINIMUM 


-# 
-# 


# 

# 

-# 


TIME  ON  ROAD 
"      OF  STOPS 
••      IN  MOTION 

tie.  OF  STOPS 


HRS. . 

.       MIN 

HRS._ 

MIN 

MRS. 

MIN 

WATER  RECORD 


PLACB 

TntP. 

*o« 

WT.  !.■•. 

•MT. 
DRAWN 

1 

1                        "" 

AVERAGE 


TOTAL         

CORRECTIONS 

WATER  WASTED 

WATER  IN  GAUGE  GLASS. 


TOTAL  ....•• 

WATKR  APPARCNTLV  CVAPORATCD 

NOTE.  WATER  AT  END  OF  RUN   WAS 
I  LWER  [  '"  *'^^^  ^"*"  *^  ^^*" 


.INCHES 


FIG.    I. — ^BLANKS   FOR  RECORDING   OBSERVATIONS   OF   LOCOMOTIVK  FUEL  TESTS. 


126 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


Inspection  at  the  Mines. 

Fuel  for  locomotives  is  the  largest  single  item  in  the  cost  of 
conducting  transportation,  except  on  some  of  the  eastern  roads, 
where  the  item  of  wages  for  enginemen  runs  as  high  and  in 
some  instances  slightly  higher.  On  a  large  railroad  the  inspec- 
tion branch  of  the  mechanical  department  cost  last  year  1Y2  per 
cent,  of  the  value  of  all  the  material  used  in  that  department, 
subject  to  inspection.  The  coal  inspection  for  the  same  time 
cost  only  one-twelfth  of  one  per  cent,  of  the  fuel  bill. 

There  is  no  question  but  that  the  possibilities  of  saving  due 
to  a  careful  inspection  of  fuel  are  very  great,  and  yet  few  of  the 
roads  have  taken  any  important  steps  in  this  direction. 

Under  present  conditions  the  mines  are,  in  many  instances, 
able  to  unload  a  lot  of  undesirable  and  oft-times  worthless  coal 
on  the  railroads  simply  because  they  know  it  will  not  be  detected 
until  it  gets  to  the  fireman,  and  then,  although  he  may  complain, 
there  is  no  one  whose  business  it  is  to  follow  the  matter  up.  The 
inspection  of  fuel  should  be  placed  in  the  hands  of  some  person 


to  four  tons.    A  little  attention  to  this  matter  resulted  in  a  con- 
siderable improvement. 


Distribution. 

On  the  larger  railroad  systems,  where  there  are  several  sources 
of  supply,  the  problem  of  buying  and  distributing  the  coal  to  the 
best  advantage  is  a  serious  one.  Ordinarily  this  question  is  not 
given  the  thought  and  attention  which  it  should  have,  but  is  de- 
cided for  reasons  which  seem  important  but  which  do  not  prove 
to  be  the  most  important  ones  when  the  question  is  given  more 
careful  study.  An  ideal  and  practical  method  of  controlling  the 
distribution  to  the  different  coaling  stations  was  presented 
by  J.  G.  Crawford,  fuel  engineer  of  the  C,  B.  &  Q.,  in  the  paper 
which  he  presented  before  the  November,  1907,  meeting  of  the 
Western  Railway  Club.  The  idea  is  simple,  and  is  based  on 
good  hard,  common  sense.  Certain  traffic  conditions  may  arise 
which  will  make  it  necessary,  or  advisable  at  times,  to  tempo- 
rarily interfere  with  such  a  system  of  distribution  and  the  gen- 
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KIG.    J. — SUMMARY    SHEET    FOR   RESULTS    OF    LOCOMOTIVE    FUEL    TESTS. 


or  dei)artmcnt.  A  sufhcient  force  of  inspectors  should  be  pro- 
vided to  watch  the  output  of  each  mine  closely.  If  there  is 
any  question  as  to  change  in  the  grade  of  coal,  as  concerns  its 
heat  value,  it  may  be  checked  roughly  by  laboratory  calorimeter 
tests,  which  are  simple  and  inexpensive. 

Under  present  conditions  most  roads  have  no  way  of  detect- 
ing whether  the  proper  size  screens,  or  any  screens  at  all,  are 
used  at  the  mines  and  often  a  large  amount  of  slate  and  rock  is 
included,  which  is  not  only  worthless  but  interferes  greatly  with 
the  performance  of  the  locomotive.  Another  important  feature 
is  that  the  weights  should  be  checked  and  precautions  taken  to 
make  sure  that  the  scales  at  the  coal  tipples  are  accurate  and  in 
good  condition.  Another  fruitful  source  of  economy  is  to  see 
that  each  one  of  the  coal  cars  is  loaded  to  its  capacity,  and  so 
loaded  that  the  coal  will  not  be  lost  oflF  in  transit.  A  complaint 
was  made  in  a  certain  district  last  year,  during  the  time  of  car 
shortage,  that  the  mines  were  short  70  or  80  cars  a  day.  Investi- 
gation showed  that  to  each  loaded  car  could  be  added  from  one 


eral  plan  may  have  to  be  modified  because  of  certain  traffic  con- 
ditions ;  the  fuel  department  should,  of  course,  keep  in  close 
touch  with  the  car  service  and  traffic  conditions. 

Because  of  the  importance  of  Mr.  Crawford's  paper  and  the 
fact  that  the  system  advocated  by  him  is  eminently  practical  as 
a  basis  upon  which  to  work,  that  portion  of  the  paper  which 
refers  to  the  distribution  of  fuel  is  reproduced  complete.  The 
paper  was  thoroughly  discussed  at  the  meeting  and  the  foot 
notes,  which  are  used,  refer  to  facts  which  were  brought  out  in 
connection  with  the  discussion.  The  advantages  of  this  system 
of  distribution  are  the  possible  reduction  in  the  cost  of  fuel, 
the  improvement  which  may  be  made  in  locomotive  service  by 
supplying  a  uniform  grade  of  coal  over  a  division  and  the  in- 
creased earning  capacity  of  the  coal  cars.  For  convenience  Mr. 
Crawford  has  assumed  a  hypothetical  case — a  railroad  known  as 
the  A.  B.  C.  R.  R.  System.  The  first  step  would  be  to  test  the 
different  coals  which  were  available  and  the  following  results 
are  assumed  to  have  been  obtained : 


April,  1908. 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


127 


Equivalent  Evaporation 

Name  of  per  i'ouiid 

Coal.  of  Coal,  Actual.  Rank. 

A  5.60  80.07o 

B  5.60  80.0 

C  6.30  90.0 

D  6.20  90.0 

E  7.00  100.0 

F  7.00  '  100.0 

G  7.70  110.0 

H  7.70  110.0 

I  8.40  120.0 

J  8.40  120.0 


Price  per  Ten. 
$1.50 
1.30 
1.30 
1.60 
1.30 
1.10 
1.40 
1.20 
2.10 
•..•;.     2.50 

"The  above  coals  do  not  necessarily  represent  individual  com- 
panies or  mines,  but  coals  of  equal  heat  value  and  price  from 
the  same  point  of  distribution  are  included  under  one  name.  For- 
convenience  the  coals  have  been  assumed  to  be  poorer  and  better 
than  the  standard  coal  by  multiples  of  lo  per  cent.  The  prices 
selected  in  most  cases  bear  little  or  no  relation  to  the  heat  value, 
which  is  true  under  actual  conditions. 

Coal  Distribution,  A.  B.  C.  Railroad. — "For  convenience  the  A. 
B.  C.  Railroad  System,  as  shown  in  Fig.  lo,  has  been  assumed  as 
having  the  following  requirements  and  conditions : 

Coaling  stations  require  respectively  the  equivalent  of  lOO, 
200  and  300  tons  of  standard   (100  per  cent.)  coal  per  day. 

That  the  railroad  can  get  as  much  coal  as  it  desires  from  all 
the  sources  of  supply. 

That  all  these  coals  will  mix  with  each  other  without  addi- 
tional trouble  from  clinkering,  etc.* 

Cost  of  handling  at  chutes,  ten  cents  t  per  ton. 

Cost  of  haulage  from  source  of  supply  to  chute,  two  mills  per 
ton  mile.t  (Under  the  accounting  system  put  in  force  by  the 
Interstate  Commerce  Commission  on  July  ist  no  charge  is  made 
against  the  fuel  account  for  the  haulage  of  coal  on  a  company's 
own  line.  This  has  been  the  practice,  at  least  on  the  more  im- 
portant lines,  for  a  number  of  years  past ;  although  about  1901 
at  least  two  of  the  important  systems  charged  their  fuel  account 
with  the  haulage  of  company  coal  at  the  rates  of  three  and  five 
mills  per  ton  mile,  respectively.  Whether  or  not  the  haulage  of 
company  coal  on  a  company's  own  line  is,  or  is  not,  charged  to 
the  fuel  account,  is  a  matter  of  no  importance,  as  the  cost  re- 
mains the  same  in  either  case,  but  in  order  to  work  out  the 
best  coal  distribution  it  is  a  matter  of  the  utmost  importance  to 
know  accurately  this  cost  of  haulage.  The  above  rate  of  two 
mills  per  ton  mile  is  probably  too  low  in  most  cases,  but  is  se- 
lected at  this  figure  to  simplify  the  computations  to  follow. 

Competitive  Points. — "The  price  and  heat  values  of  the  coals 
have  been  so  selected  that  they  illustrate  a  number  of  combina- 
tions that  arise  in  practice  which  will  be  taken  up  under  the 
following  headings:  -         ^  .  .- 

Equal  Heat  Value,  Unequal  Price  and  Same  Source  of  Supply. 
— "Coals  G  and  H  having  the  same  heat  value,  and  being  sup- 


plied from  the  same  points  should  cost  the  same.  As  $1.40  per 
ton  is  asked  for  G  and  $1.20  for  H,  G  should  not  be  used,  and 
thus  is  eliminated  from  consideration. 

Equal  Heat  Values,  Unequal  Price  and  Different  Sources  of 
Supply. — "Coals  J  and  I,  Fig.  4,  have  the  same  heat  value  and  J 
is  supplied  at  $2.50  per  ton  from  a  station  No.  4,  300  miles  from 
station  No.  43,  where  I  is  supplied  at  $2.10  per  ton.  The  di- 
viding line  between  coals  J  and  I,  which  is  called  the  competitive 
point,  is  found  from  the  following  equation  in  which  X  is  the 
distance  from  station  No.  4  to  the  competitive  point : 


•  If  the  difterent  coals  will  not  mix  without  clinkering,  or  if  the  engine, 
as  drafted  for  one  of  them,  is  not  suitable  for  the  other,  the  distribution 
should  be  modified  to  overcome  it.  H.  T.  Bentley,  of  the  Chicago  &  North- 
western, called  attention  to  a  remarkable  improvement  in  the  performance 
of  engines  on  that  road  due  to  an  arrangement  made  by  the  purchasing 
agent  whereby  all  the  piincipal  divisions  are  now  served  with  either  Illinois 
or  Iowa  coal  entirely.  Previous  to  this  change  some  of  the  divisions  had 
been  served  partly  with  one  and  partly  with  the  other. 

t  On  the  Frisco  System  we  are  distributing  coal  on  practically  the  basis 
outlined  by  Mr.  Crawford,  taking  into  account  first  cost,  evaporative  effi- 
ciency, labor  of  handling  at  8  cents  per  ton  and  haul  at  three  mills  per  ton 
mile.  After  making  this  distribution,  which  is  revised  from  time  to  tirne 
(the  efficiency  of  coals  determined  by  actual  locomotive  test)  we  attempt  in 
addition  to  take  into  consideration  the  difference  in  grade  conditions  as 
well  as  the  direction  of  tne  prevailing  light  tonnage  movement. — Eugene 
McAuliffe. 

t  There  are  many  traffic  conditions  which  will  arise  that  will  ten<l  to  make 
any  predetermined  coal  distribution  uneconomical  for  a  short  period  on 
account  of  some  haulage  rate  increasing;  on  the  other  hand  there  will  be 
cases  where  the  traffic  conditions  will  tend  to  lower  the  established  haulage 
rate.  Thus,  the  advantage  of  the  fuel  department  keeping  in  touch  with 
the  car  and  traffic  situations,  as  mentioned  by  one  of  the  speakers. — /.  G. 
Crawford. 

t  The  enormous  cost  of  haulage  of  company  coal  is  not  as  a  rule  fully 
appreciated.  Company  material  amounts  to  about  10%  of  the  total  traffic  of 
a  railroad  and  the  majority  of  this  company  material  is  coal.  The  impor- 
tance of  keeping  the  ton  mileage  of  company  material,  and  especially  coal, 
fo  a  minimum  is  thus  seen.  lbi«  can  best  he  accomplished  bv  knowing  what 
the  haulage  of  company  material  is  costing  and  the  most  elaborate  method 
of  determining  this  would  necessitate  each  shipment  of  company  material  to 
be  billed  at  a  rate  representing  the  cost  of  haulage.  In  the  case  of  coal 
the  above  results  can  be  accomplished  in  a  simple  manner;  thus:  Each 
coaling  station  can  arrange  to  keep  record  on  a  suitable  form  of  a  number 
of  tons  of  ea-'h  kind  of  coal  used  each  month.  This  blank  will  then  be 
forwarded  to  headquarters  and  the  cost  of  haulage  and  handling  inserted. 
This  blank  then  gives  a  complete  cost  of  the  coal  for  each  coaling  station 
for  each  month  and  this  cost  is  subdivided  between  first  cost,  haulage  and 
handling.  A  summary  of  these  blanks  and  comparison  from  month  to 
month  will  soon  show  where  improvement  is  to  be  made. — 7.  G.  Crawford. 


$2.50  -f  $  .10  -f-  X  ($.002)  =  $2.10 
120% 


$  .10  ■+  <300  —  x)  $.008 
120% 


X  rr  50  miles 
This  shows  that  at  all  points  north  of  station  No.  38,  J  coal 
should  be  used ;  south  of  station  No.  38,  I  coal  should  be  used, 


J-120<-$2.50 


Fig.4 


F-100f-$1.10 


Fig.5 


and  at  station  No.  38  either  I  or  J  coal  can  be  used,  as  both  will 
cost  $2.70  on  the  engine  at  that  point,  made  up  as  follows: 

Coal  J  Coal  I 

F.  O.   B.  station. .....;.,,.,...,. t..,;-.. .     No.  4  No.  43 

First  cost    i.'.,;....... ..■,..... .     $2.hO  $8.10 

Haulage   ....,..'........         .10  .50 

Handling  at   chute 10  .10 

Cost  on  engine  per  ton $2.70  $2.70 

Cost    on    engine    of    amount    equivalent 

to  one  ton  of  standard  coal 2.25  2.25 

"Coals  E  and  F,  Fig.  5,  have  also  the  same  heat  value  and  are 
from  different  sources  of  supplj'.  The  equation  for  finding  the 
competitive  point  of  these  coals  is  as  follows: 

$1.3C  -f-  <  .10  -f  X   ($.002>  =  $1.10  -I-  $  .10  +   (600  —  x)  $.O02 
100%  100% 

.X  =   250  miles 

"This  shows  that  at  station  No.  18  both  coals  co&t  the  same, 

made  up  as  follows:  V"    --^v^; ■";,:;.-■•- :"^;'.- 

Coal  E  Coal  F 

F.  O.   B.  station.  ..>>.,.  ...*.^;.  .i,^.  „....,  No.  13  No.  2.-j 

First  cost      ..i.V;,.!,.' J". ;..!....«.      $1.?.0  $1.]0 

Haulage     .......... '.v^v^. ;.«,..«.. •'.'^i..         .50  .70 

Handling     ...,i'.y.-.'.>-'ii:-.-'..  .'.,.,:;-..fc,.. .         .10  .10 

Cost  on   engine $1.90  $1.S0 

Unequal  Heat  Values,  Equal  Price,  Same  Source  of  Supply. — 
"Coals  B  and  C  costing  the  same,  are  supplied  from  the  same 
source,  but  B  is  an  80  per  cent,  and  C  a  90  per  cent.  coal.  .\s 
C  is  12^  per  cent,  better  than  B,  C  should  be  used  and  B. ex- 
cluded. '  ":  : 

Unequal  Heat  Values,  Unequal  Prices,  Same  Source  of  Sup- 
ply.— "Coals  A  and  D  are  supplied  from  the  same  source,  but  are 
different  in  both  heat  values  and  price,  A  being  an  80  per  cent. 


128 


AMERICAN    ENGINEER    AND    RAILROAD    JOURNAL. 


TABLE  NO.  1. 

A.   B.  C.   RAILROAD  COMPANY. 

PRESENT  COAL  DISTRIBUTION  AND  COST  OF  COAL   PER   DAY. 


Tons 

Coal  Being 

Used. 

H 

Ullage. 

Standard 
Coal 

A 

1 

Per  Ton 

' 

^ 

Stations. 

Required. 

Kind. 

Tons. 

Cost. 

Miles. 

Ton- Miles. 

1 

200 

A 

250.0 

$1.50 

0 

0 

2 

100 

A 

125.0 

1.50 

50 

6,2.j0 

S 

100 

A 

125.0 

1.50 

100 

12,500 

4 

300 

A 

375.0 

1.50 

150 

56,250 

5 

100 

D 

lUl 

1.60 

200 

22,220 

« 

100 

D 

111. I 

1.60 

250 

27.775 

7 

200 

D 

222.2 

1.60 

300 

66,660 

8 

100 

D 

111.1 

1.60 

350 

38,885 

9 

100 

D 

111.1 

1.60 

400 

44,440 

10 

200 

D 

222.2 

1.60 

450 

99,990 

S8 

100 

1 

83.3 

2.10 

850 

20,825 

39 

100 

I 

83.3 

2.10 

200 

16,660 

40 

200 

I 

166.6 

2.10 

150 

24,990 

41 

100 

I 

83.3 

2.10 

100 

8,330 

42 

160 

I 

83.3 

2.10 

50 

4,165 

43 

200 

I 

166.9 

2.10 

0 

0 

11 

100 

E 

100.0 

1.30 

100 

10,000 

IS 

100 

E 

100.0 

1.30 

50 

5,000 

13 

300 

E 

.^00.0 

1.30 

0 

0 

86 

100 

K 

100.0 

1.30 

50 

5,000 

«r 

100 

E 

100.0 

1.30 

100 

10,000 

14 

100 

C 

111.1 

1.30 

400 

44,440 

15 

11)11 

C 

111. I 

1.30 

350 

38,885 

16 

2110 

C 

222.2 

1.30 

300 

66,660 

17 

100 

C 

111.1 

1.30 

250 

27,775 

18 

100 

B 

125.0 

1.30 

200 

25,000 

19 

200 

B 

250.0 

1.30 

150 

37,500 

80 

100 

B 

125.0 

1.30 

100 

12.500 

81 

100 

!•• 

100.0 

1.10 

200 

20,000 

82 

200 

F 

200.0 

1.10 

150 

30.000 

83 

100 

F 

100.0 

1.10 

100 

10,000 

84 

100 

F 

100.0 

1.10 

50 

6,000 

S3 

200 

F 

200.0 

1.10 

0 

0 

88 

200 

G 

181.8 

1.40 

450 

81,810 

29 

100 

G 

30.9 

1.40 

400 

36,360 

80 

100 

G 

90.0 

1.40 

350 

31,815 

31 

200 

(; 

181.8 

1.40 

300 

54,540 

32 

100 

G 

90.9 

1.40 

250 

22.725 

33 

100 

H 

90.9 

1.20 

200 

18.180 

84 

200 

H 

181.8 

1.20 

150 

27,870 

SS 

100 

H 

90.4 

1.20 

100 

9.090 

80 

100 

H 

90.9 

1.20 

50 

4,545 

37 

200 

H 

181.8 

1.20 

0 

0 

Total . 

.  .  .0,000 

6,158.3 

1.084.035 

Average 

$1.44 

176 

CoKt  of  Coal  by  Stations. 


First  Cost. 
$375.00 
187.50 
187.50 
662.50 
177.76 
177  76 
355.52 
J  77.76 
177.76 
355.52 
174.93 
174.93 
849.86 
174.93 
174.9S 
349.86 
130.00 
130.00 
390.00 
130.00 
130.00 
144.43 
144.12 
288.86 
144.43 
162.50 
325.00 
102.50 
110.00 
220.00 
110.00 
110.00 
220.00 
254.52 
127.26 
127.26 
254.62 
127.26 
109.08 
218.16 
109.08 
109.08 
218.16 

$8,840.55 
1.44 


Hauling. 
$0.00 
12.50 
15.00 

112.50 
44.44 
55.55 

133.32 
77.77 
88.88 

199.98 

41.65 

33.32 

49.98 

16.66 

8  33 

.00 

20.00 

10.00 

.00 

10.00 

20.00 

88.88 

77.77 

133.32 
55.55 
50.00 
75.00 
25.00 
40.00 
60.00 
20.00 
10.00 
.00 

163.62 
72.72 
63.63 

109.08 

45.45 

36.36 

54.54 

18.18 

9.09 

.00 

$2.»«8.07 

.35 


Handling. 

Total. 

$25.00 

$400.00 

12.50 

212.50 

12.50 

225.00 

37.50 

712.50 

11.11 

233.31 

11.11 

244.42 

22.22 

511.06 

11.11 

266.64 

11.11 

277.75 

22.22 

577.72 

8.38 

224.91 

8.S8 

216.58 

16.«« 

416.50 

8.83 

199.92 

8.33 

191.59 

16.66 

366.52 

10.00 

160.00 

10.00 

150.00 

30.00 

420.00 

10.00 

150.00 

10.00 

160.00 

11.11 

244.48 

11.11 

233.31 

22.22 

444.40 

11.11 

211.09 

12.50 

225.00 

25.00 

425.00 

12.50 

200.00 

10.00 

160.00 

20.00 

300.00 

10.00 

140.00 

10.00 

130.00 

20.00 

240.00 

18.18 

436.32 

9.09 

209.07 

9.09 

199.98 

18.18 

381.78 

9.09 

181.80 

9.09 

154.53 

18.18 

290.88 

9.09 

136.35 

9.09 

127.26 

18.18 

236.34 

$61.5.83 

$11,624.45 

.10 

1.89 

Coal  J 

Coal   E 

-\o.  4 

No.  13 

$2.50 

$1.30 

.07 

.W 

.10 

.10 

$2.67 

$2.23 

2.2.S 

2.23 

coal  costing  $1.50  per  ton,  and  D  a  90  per  cent,  coal  costing  $1.60 
per  ton.  D  being  12^  per  cent,  better  than  A  and  costing  only 
6^3  per  cent,  more,  should  be  used  to  the  exclusion  of  A. 

Une(]ual  Heat  Values,  Unequal  Prices  and  Different  Sources 
of  Supply. — "Coals  D  and  J,  Fig.  6,  are  unequal  in  heat  value  and 
price  and  are  supplied  from  different  points.  Their  competitive 
point  would  be   fomid  as  follows : 

$2..')0  -f  $  .10  -i-  X   ($.002)  =  $1.60  +  $•!'>+   (l-''0  —  x)   $.002 
120%  90% 

X  =   14.3  -.niles 

■"The  competitive  point  of  coals  D  and  J  is  therefore  fourteen 
miles  north  of  station  No.  4;  chutes  at  stations  No.  I,  No.  2  and 


F.   O.    B.   station -\o 

First   cost      

Haulage     

Handling     

Cost   on   en  (cine   per    ton 

Cost   on    ergine    of    amount    equivalent 
to  one  ton  standard  coal 


^     5       6     ^      8      9    10    11     4«    13 
J-120^$2.509H^ •    9     • — »     #     > — !^-ttE-100!t-i1.30 

■    i  ' 

-j^ 414M, J 


36hW 


Fig  7 


O-90!i-$1.60 


E-10(» 


«i  ■»>.  J^  2-6     27   2g    «    .30   22   32    33    3f   35    36    37^  ,      .  ^^ 
$1.30  jp   ■      •    % — • — [«— # — •— • — • — • — •—MH-1 10»-$1, 

I- 229  (Vfc 4-* 371M. *j 


20 


Fie.8 


No.  3  should  be  supplied  with  D  and  station  No.  4  with  J.     At 
the  competitive  point  coal  on  the  engine  would  cost  as  follows : 

Coal  D  Coal   1 

F.    O.    B.    stations. .\o.  1  No.  4 

First   cost    .....,^..,*..^, $1.60  $2.50 

Haulage ......:.... 27  .03 

Handling     10  .10 

Cost  on  engine  i>cr  ton $1.87  $2.63 

Cost    on    engine    of    amount    equivalent 

to   one    ton    standard   coal 2.19  2.19 

"The  competitive  point  of  coals  J  and  E,  Fig.  7,  is  found  from 
the  following  equation: 

$2.50  +  $  .10  -I-  X   ($.002)  =:  $1.30  4-  $  .10  +   (450  —  x)   $.002 
180%  100% 

X   =   36.4    miles 

"This  shows  that  J  coal  cannot  be  used  east  of  station  No.  4 
and  that  E  coal  should  be  used  at  stations  No.  5  to  No.  13  in- 
clusive. At  the  competitive  point  coal  on  the  engine  would  co»t 
as  follows: 


E-10(J<-$1.30 


The  competitive  point  of  coals  E  and  H  is  determined  by  the 
following  equation,  as  shown  in  Fig.  8: 

x)    $.002 


$1.30  -)-  $  .10  -f    ($.002)    =   $1.80   +   $  .10   -I-    (600 

100%  110% 

X  =  229  .iiiles 

'E  coal  is  thus  limited  to  station  No.  29  and  west  thereof,  and 
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TABLE  NO.   2. 

A.  B.  C.  RAILROAD  COMPANY. 

PROPOSED  COAL  DISTRIBUTION  AND  COST  OF  COAL  PER  DAY. 


Tons 

Coal  to  Be  Used. 

Haulage. 

Cost  of  Coal  by  Buttons. 

,1, 

Coal 

l>er  Ton 

f 

> 

' 

Stations.       Required. 

Kind. 

Tons. 

Cost. 

Miles. 

Ton-Miles. 

First  Cost. 

Hauling. 

Handling. 

Total. 

1 

•300 

1) 

222.2 

$1.60 

0 

0 

$355.52 

$0.00 

$22.22 

$377.74 

2 

100 

D 

111.1 

1.60 

50 

5,555 

177.76 

11.11 

11.11 

199.98 

3 

100 

D 

111.1 

1.60 

100 

11.110 

177.76 

22.22 

11.11 

211.09 

4 

300 

J 

250.0 

2.50 

0 

0 

625.00 

.00 

2.">.00 

«50.00 

38 

100 

J 

83.3 

2.50 

50 

4,165 

208.25 

8.83 

8.33 

224.91 

39 

100 

1 

8.'{.3 

2.10 

200 

16.660 

171.93 

33.32 

8.33 

216.58 

40 

200 

I 

166.6 

2.10 

150 

24,990 

349.80 

49.98 

16.66 

416.50 

41 

100 

I 

83.3 

2.10 

100 

8.330 

174.9? 

16.66 

8.33 

1W9.92 

42 

100 

I 

83.3 

2.10 

50 

4,165 

174.93 

8.33 

8.33 

191.59 

43 

200 

J 

166.6 

2.10 

0 

(1 

349.8C 

.00 

16.66 

366.52 

5 

100 

E 

lOI'.O 

1.30 

400 

40,000 

130.00 

80.00 

10.00 

220.00 

6 

100 

E 

100.0 

1.30 

350 

35,0(»0 

130.00 

70.00 

10.00 

210.00 

7 

200 

E 

200.0 

1.30 

300 

60,000 

260,00 

120.00 

20.00 

400.00 

8 

100 

E 

100.0 

1.30 

250 

25,000 

i:i0.00 

50.00 

10.00 

190.00 

9 

100 

E 

100.0 

1.30 

200 

20,000 

1£0.00 

40.00 

10.00 

180.00 

10 

200 

E 

200.0 

1.30 

150 

30,0(>0 

260.00 

60.00 

20.00 

340.00 

11 

100 

E 

100.0 

1.30 

100 

10,000 

130.00 

20.00 

10.00 

160.00 

12 

100 

E 

100.0 

1.30 

50 

5,000 

130.00 

10.00 

10.00 

150.00 

13 

COO 

E 

300.0 

1.30 

0 

0 

390.00 

.00 

30.00 

420.00 

14 

100 

E 

100.0 

1.30 

50 

5,000 

130.00 

10.00 

10.00 

i:.o.oo 

15 

100 

E 

100.0 

1.30 

100 

10.000 

130.00 

20.90 

10.00 

160.00 

16 

200 

E 

200.0 

1.30 

150 

30,000 

260.00 

OO.OO 

20.00 

34O.O0 

17 

100 

E 

100.0 

1.30 

200 

20,000 

l.W.OO 

40.00 

10.00 

180.00 

26 

100 

E 

100.0 

1.30 

50 

5,000 

i:io.00 

10.00 

10.00 

1.50.00 

27 

100 

E 

100.0 

1.30 

100' 

10,000 

130.00 

20.00 

10.00 

100.00 

28 

200 

E 

200.0 

1.30 

150 

30,000 

260.00 

60.'K) 

20.00 

340.00 

20 

100 

E 

10(1.0 

1.30 

200 

20.000 

130.00 

40.00 

10.00 

1  N».00 

18 

100 

F 

10(1.0 

1.10 

350 

35,000 

110.00 

70.00 

10.00 

190.00 

19 

200 

F 

200.0 

1.10 

300 

60,000 

220.00 

120.00 

20.00 

300.  OO 

20 

100 

F 

lOO.O 

1.10 

250 

25,000 

110.00 

50.00 

10.00 

iro.oo 

21 

100 

V 

100.0 

1.10 

200 

20,000 

110.00 

40.00 

10.00 

160.00 

22 

200 

F 

200.0 

1.10 

150 

30,000 

220.00 

60.00 

20.00 

300.00 

23 

lUO 

F 

100.0 

1.10 

100 

10,000 

110.00 

20.00 

10.00 

14<t.00 

24 

100 

F 

100.0 

1.10 

50 

5,000 

110.00 

10.00 

10.00 

1.30.00 

23 

200 

\- 

200.0 

1.10 

0 

0 

110.00 

.00 

20.00 

1 30.00 

30 

100 

H 

'(0.9 

1.20 

350 

31,815 

lO't.Ob 

63.63 

9.09 

1M.80 

31 

200 

n 

181.8 

1.20 

300 

54,.')40 

218.16 

109.08 

18.18 

345.48 

32 

100 

H 

90.0 

1.20 

250 

22,725 

109.08 

45.45 

9.09 

163.62 

33 

lO'i 

H 

90.!t 

1.20 

200 

18,180 

109.08 

36.36 

9.09 

154.5S 

34 

200 

H 

1M.8 

1.20 

150 

27,270 

218.16 

54.54 

18.18 

200.88 

33 

100 

H 

90.9 

1.20 

100 

9,090 

i09.08 

18.18 

9.09 

136.35 

36 

100 

H 

90.9 

1.20 

50 

4,545 

109.08 

9.09 

9.09 

127.2« 

37 

200 

H 

181.8 

1.20 

0 

0 

218.16 

.00 

18.18 

236.34 

Total 6,000 

-  ^      ■  *  '• 

5,760.7 

783.140 

$8,058.68 

$1,566.28 

$576.07 

$10,201.08 

Average 

$1.40 

130 

1.40 

27 

.10 

1.T7 

Vote — .\t  station 

38  either 

J  or   I  coal  could  be   used 

■with  equal  cost 

and  J  h.is  been 

assumed  as 

the  coal  to  \\e  used. 

.Similarly  with  station   No. 

1«  F 

coal  has  been  assumed  whereas  E  mi^ht  be  used. 

H  coal  from  stations 

No.  .^o  to 

Xo.  .^7  inclusive.    At  the  competi- 

TABLE    3. 

::';t-yy^: 

•-"':.  -  ''  -.     V-   "    »'  "■""   ' 

tive  point  the  following  would  be  the  cost 

of  coal  on 

the  engine: 

Present  r>istribution. 

Equivalent  to  l-Vjllow- 

Proposed 
Equiv 

Distribution, 
alent  to  Follow- 

Kind of 

Tons 

ing  Tons  of 

Tons 

ing  Tons  of 

".  :."'■■    .-*'  ^" 

Coal  t 

Coal  11 

Coal. 

Used. 

Standard  Coal. 

Used. 

Standard  Coal. 

F 

O.  B.  station . , 

^*'«v.«*.f>  b;>* 

;'.-iv ?,:.•.... : 

\o.  I." 

No.  37 

F 

rst   cost    •  q ; .  •-  • . 

$1.30 
.46 

$1.20 
.74 

A 
B 

875.0 
500.0 

700 
400 

.0 
.0 

0 

H 

anlage     .i........ 

0 

H 

andling     

- 

.10 

.10 

C 
D 
E 

555.3 

ssas 

700.0 

500 
800 
700 

.0 
444.4 

2300.0 

0 

4O0 

2300 

Cost   on  engine 

per   ton .  .  . 

$1.66 

$2.01 

F 

700.0 

700 

1100.0 

1100 

Cost    on    engine 

of    atnouiU 

equivalent 

G 

636.3 

700 

.0 

0 

to  one  ton  standard  coal 

1.86 

1.86 

H 

636.3 

;oo 

999.9 

1100 

I 

666.4 

800 

583.1 

71)11 

"The 

competitive  point  of  coals  C  and  F,  Fig.  g,  is 

found  from 

J 

.0 

0 

3.33.3 

400 

the   fol 

owinff  enuatif 

)n : 

Total 

61-58.3 

6000 

5760.7 

6000 

$1.30  -t-  $  .10  +  X  ($.002)   =  $1.10  +  $  .10  +  (150  —  x)  $.002 
90«:j.  100%  ..,;/.- 

X  =  —  13.2  -.niles 

'"Note  that  x  is  a  negative  quantity  which  shows  that  F  can 
be  hauled  26.4  miles  more  than  the  above  150  miles  and  then  cost 
the  same  on  the  engine  at  station  No.  22,  the  point  of  distribu- 
tion of  C,  as  the  amount  of  C  coal  etiuivalent  to  one  ton  of 
standard  coal.    This  is  proven  b}'  the  following  table : 


''The  following  table  shows  the  averages  and  totals  of  Tables 
I  and  2,  and  shows  the  savings  to  be  made  by  adopting*  the  pro- 
posed distribution : 


Co.\i. 


.\VKR.\Gi: 


TABLE    4. 


Ci>sT  OF  Coal 


Haul'  Ton              i-'irst 

Distribution    Tons      a.<;e  Miles            Cost  Haulage  Handling  Total 

Present         6158.3     176  1,0S4,035  $8840.55  $2168.07  $615.83  $11,624.45 

Proposed      5760.7     136  782,140       S058.68  1566.28  576.07  10,201.03 


F.    O.    B.    station. 

First   cost    

Haulage     

Handling     


i  »'•  '•  •■•.  ^^  •  • 


Coal  C 

No.  22 

$1.30 

.00 

.10 

Coal  F 

No.  25 

$1.10 

.30 

.10 

$1.40 
1.5* 

$1.50 
1.50 

Cost  on   engine    $1.40 

Cost    on    engine    of    amount    equivalent 
to  one  ton   standard  coal......,,., 

Present  vs.  Proposed  Coal  Distribution.  A.  B.C:R.R.— "The 
present  coal  distribution  on  the  A.  B.  C.  Railroad  is  shown  by 
Fig,  10  and  the  proposed  distribution  by  Fig.  ii.  Some  objection 
may  be  offered  to  the  distribution  shown  in  Fig  lo,  but  when  it 
is  considered  that  the  relative  heat  values  are  not  known  before 
tests  have  been  made  the  distribution  is  not  an  improbable  one. 

"The  cost  of  fuel  per  day  under  the  present  system  of  coal  dis- 
tribution is  shown  in  Table  i,  and  that  of  the  proposed  distribu- 
tion by  Table  2.  The  following  totals.  Table  3,  made  up  from 
Tables  i  and  2,  show  the  amoimt  of  each  kind  of  coal  used  under 
the  present  and  proposed  distributions : 


Difference      397.6       40        300,895       $781.87       $601.79       $39.76       $1.42  <.42 

"The  proposed  coal  distribution  would  effect  a  daily  saving  of 
$1,423.42  on  a  daily  e.vpenditure  of  $11,624.45,  or  a  saving  ot 
12.2  per  cent. ;  $782  of  the  saving  is  due  to  the  decreased  amount 
paid  mine  companies :  $602  due  to  saving  in  haulage  and  $40  is 
saved  by  having  less  tons  of  coal  to  handle,  there  being  only 
5,761  tons  of  coal  used  daily  under  the  proposed  distribution, 
as  against  6,158  tons  under  the  present  distribution.  The  table 
also  shows  the  decrease  in  the  average  length  of  haul  and  the 
decrease  in  total  ton  miles. 

"It  is  not  expected  that  every  railroad  company  in  working 
out  a  coal  distribution  would  find  that  there  could  be  a  saving 
of  over  12  per  cent,  made  by  distributing  the  coal  according  to 
the  methods  herein  outlined,  but  there  is  no  doubt  but  what  con- 
siderable saving  is  to  be  effected  on  most  systems. 

"It  is  not  expected  that  any  railroad  can  at  all  times  distribute 
coal  according  to  some  predetermined  plan,  but  the  cost  of  fuel 
will   be  considerably   less,  wheii  purchased  and   distributed  ac- 
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NOTE 

•  Denotes  coaling  station  using  the  equivalent  of  100  tons  standard  coal  per  day. 
9  Denotes  coaiing  station  and  division  point  using  the  equivalent  of  200  tons  standard  coal  per  day. 
^  Denotes  coaling  station  and  division  point  using  the  equivalent  of  300  tons  standard  coal  per  day. 
X  Denotes  source  of  coal  supply. 

Distance  between  coaling  stations,  50  miles. 

Distance  between  division  points,   150  miles. 

Numbers  indicate  name  of  coaling  stations. 

Letters  denote  name  of  coal. 

A-80"(.-$1.50,  shows  that  coal  "A"  having  a  heat   value  of  80"o  of  the  standard  coal   is  supplied 

at  51.50  per  ton  F.  O.  B.  cars. 

FIG.    lO. — PRESENT   CO.\L    DISTRIBUTION    ON    A.    B.    C.    R.    R. 
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Ht..    II. — PROPOSED  COAL   DISTRIBUTION  ON    A.   B.   C.    R.    R. 


cording  to  its  heat  value  and  cost,  than  though  purchased  and 
distributed  in  a  semi-haphazard  manner. 

"The  greatest  saving  can  probably  be  eflfected  when  the  com- 
mercial demand  is  not  at  a  maximum,  which  will  prove  beneficial 
to  purchase  and  distribution  by  allowing  more  economical  coals 
to  be  used  and  correspondingly  less  amounts  of  the  less  econom- 
ical coals." 


Types  of  Locomotive  Coaling  Stations  and  Cost  of  Handling  Coal. 

The  best  discussion  of  the  utility  of  the  various  types  of  loco- 
motive coaling  stations  in  use  is  to  be  found  in  the  reports  made 
by  the  "Committee  on  Buildings"  of  the  American  Railway  En- 
gineering and  Maintenance  of  Way  Association  at  the  1907  and 
1908  conventions.  The  parts  of  these  reports  which  refer  to 
coaling  stations  are  quite  completely  reproduced  in  this  section. 

The  cost  of  handling  the  coal  at  the  coaling  stations,  as  ordi- 
narily compiled  by  the  railroads,  includes  only  the  cost  of  opera- 
tion and  sometimes  of  maintenance.  Interest  and  depreciation 
and  the  cost  of  storage  in  cars  are  entirely  neglected,  and  the 
comparison  of  the  results  gained  on  one  road  with  those  on 
another,   or  even  between  two  divisions   on   the  same  road,  is 


useless.    They  are  worse  than  useless 
for  comparing  the  economy  of  dif- 
ferent types  of  plants.     The  commit- 
^^f        ^2^^^  tee    has    emphasized    this    point    and 

91        c.Q-,-?-4i  OA  submitted     recommendations     as     to 

what  should  be  included  in  these 
cost.s.  The  accompanying  table  of 
costs  of  different  types  of  stations 
has  been  tabulated  from  information 
presented  in  the  report  of  the  1907 
committee.  In  lieu  of  exact  infor- 
mation the  committee  has  estimated 
certain  items  in  order  to  make  the 
costs  roughly  cotnparable,  but  the  in- 
formation cannot,  of  course,  be  con- 
sidered as  exact ;  the  number  of  sta- 
tions considered  is  comparatively 
small  and  the  conditions  under  which 
they  are  operated  are  not  given,  so 
that  this  information  should  be  used 
in  a  general  way  only. 

The  report  of  the  1907  committee 
is  as  follows: 

"A  locomotive  coaling  plant  should 
minimise:  Delays  to  engines  while 
coaling;  delays  to  coal  cars;  the  cost 
of  handling  coal;  sometimes  it  is  also 
desired  to  accurately  measure  the 
coal  as  delivered  to  locomotives. 

".\n  ample  storage  capacity  insures 
against  delays,  due  to  interruption  of 
coal  supply,  to  bunching  of  engines 
and  to  breakdowns,  derailments  and 
necessary  repairs.  At  important 
points,  it  is  sometiines  desirable  to 
provide  duplicate  machinery. 

The  roundhouse  track  arrangement 
should  be  as  compact  as  possible  and 
at  the  same  titne  allow  the  necessary 
free  movement.  The  question  of  the 
proper  location  of  the  coaling  plant 
with  reference  to  the  cinder  pit  de- 
pends upon  the  type  of  plant  adopt- 
ed. In  cold  weather,  delay  to  the 
engine  after  the  fire  is  cleaned  is 
liable  to  cause  leaking,  though  some 
of  the  trouble  attributed  to  this  cause 
is  probably  due  to  an  unwise  use  of 
the  injector.  Some  handle  cinders 
with  the  machinery  for  handling 
coal.  This  practice  is,  however,  not 
recommended. 
"The  importance  of  providing  storage  room  so  as  to  cut  down 
the  delay  of  cars  as  much  as  possible  is  ordinarily  underesti- 
mated. One  day's  storage  in  cars  of  locomotive  coal  for  the 
Pennsylvania  System  costs  more  than  $300,000  a  year,  figuring 
that  the  cars  are  worth  only  one  dollar  a  day  each.  An  expendi- 
ture of  $4,000,000  would  be  justified  to  avoid  holding  two  days* 
supply  of  coal  in  cars,  considering  that  the  structure  costs  15  per 
cent,  of  the  original  cost  for  interest,  depreciation  and  mainten- 
ance. 

"Figuring  40  tons  to  the  car,  storage  in  cars  costs  25^  cents 
per  ton  per  day,  and  an  expense  of  $61  a  ton  is  justifiable  to 
avoid  it.  Ordinarily,  storage  in  the  bin  is  much  cheaper  than  in 
cars,  yet  the  usual  practice  is  to  keep  from  one  to  five  days* 
supply  stored  in  cars  at  the  different  plants. 

"Theoretically,  a  coaling  plant  should  be  designed  to  take  care 
of  all  the  coal  to  be  held  for  emergencies,  so  that  cars  can  be 
released  promptly  upon  arrival.  This  is,  of  course,  not  always 
feasible. 

"All  plants  for  self-clearing  cars  should  have  the  hoppers  wide 
enough  so  that  the  coal  can  be  shoveled  from  flat  bottom  cars  by 
hand,  if  desired,  and  so  that  side  dump  cars  can  be  used. 


33 

— •- 


34      35       35 


37 

-m. 


G-110'?-$1.40 
H-110^-$1.20 


April,  1908. 


AMERICAN    ENGINEER    AND   RAILROAD    JOL'RNAL. 


131 


Type— See  Sections  In  Article 
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t  haxge  proportion  self-clearlBS. 


tt  Special  construction  and  with  scales. 


"In  this  statement,  the  figures  zvhich  are  not  available  have  been  estimated.  In  order  to  make  a  fair 
comparison,  we  have  assumed  that  it  is  desirable  to  hold  at  the  plant,  cither  in  cars  or  on  the  ground,  a 
total  of  three  days'  supply.  The  figures  presented  are  of  value  in  a  general  way  only.  We  have  used  ten 
per  cent,  of  the  original  cost  for  interest  and  depreciation  for  all  plants,  independent  of  the  character  of  con- 
struction. Considering  the  present  rate  of  development,  the  necessary  changes  in  terminals,  etc.,  this  is  be- 
lieved to  be  none  too  high.  A  good  many  of  the  plants  reported  have  not  been  in  operation  long  enough  and 
the  length  of  time  over  which  the  costs  extend  is  too  short,  in  most  cases,  to  make  the  maintenance  figures 
reliable.  The  lack  of  uniformity  in  the  collection  of  the  statistics  and  the  varying  conditions  under  which 
they  were  prepared,  make  any  close  comparisons  of  little  value.  They  indicate  how  much  a  slight  variation  in 
the  conditions,  not  generally  considered,  can  affect  the  cost.  In  considering  this  question,  it  should  be  remem- 
bered that  a  saving  of  dollars  per  year  for  the  railroad,  and  not  cents  per  ton  for  the  individual  plant,  is  the 
result  to  be  aimed  at." 

COMPILED  FROM   D.MA  IN  THE  REPORT  OF  THE  COMMITTEE  ON    BUILDINGS   AT  THE    TQOJ   COXVEXTION.  i3F  T»E  AMEWCAX   RAILWAY 

ENGINEERING    AND    MAINTENANCE   OF    WAY    ASSOCIATION.        ■■^■\[■:''^■'':^.'r/^-"■^^.:'-■^ 
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"Self-clearing  cars  can  be  unloaded  into  a  hopper  for  at  least 
six  cents  a  ton  less  than  the  cost  of  unloading  flat  bottom  cars 
by  hand.  Using  15  per  cent,  per  annum  of  the  original  cost  as 
the  cost  of  the  plant,  an  expense  of  $146  is  justified  to  save  hand- 
ling one  ton  a  day  by  hand. 

Description  of  Plants. 


A. 

"Where  the  quantity  of  coal  handled  is  small  and  especially  at 
terminal  points  where  the  engines  lie  over  night  and  the  coaling 
can  be  done  by  the  hostler  or  watchman,  coaling  direct  from 
the  cars  is  the  cheapest.  This  work  can  be  aided  by  elevating 
the  track,  on  which  the  coal  cars  stand,  from  two  to  four  feet 
above  the  locomotive  track. 

Shoveling  from  the  coal  car  direct  into  the  locomotive  has  the 
advantage  that  it  delivers  the  coal  in  the  best  possible  condition. 
Crushing,  due  to  handling,  is  kept  at  a  minimum  and  large  lumps 
can  be  broken  up  ready  for  the  fire  by  the  shoveler.  The  ten- 
dency of  large  bins  to  separate  the  slack  from  the  lump  is 
avoided. 

B. 

Coaling  from  Cars  with  a  Jib  Crane. — "Where  the  engines  arc 
needed  as  soon  as  they  can  be  cared  for,  where  they  come 
bunched,  or  where  the  hostlers  cannot  do  all  the  coaling  in  con- 
nection with  their  other  work  at  the  time  desired,  it  is  recom- 
mended that  there  be,  in  addition  to  the  elevated  track,  an  ele- 
vated platform  with  buckets  of  about  one  ton  capacity  into  which 
coal  can  be  shoveled  at  different  times,  these  buckets  to  be  raised 
by  a  jib  crane  which  can  be  operated  by  hand  or  by  air  from  the 
engine,  and  to  be  emptied  when  the  engines  come  too  fast  for  the 
men  to  take  care  of  them.  By  this  method  the  cost  can  be  kept 
down  to  almost  that  of  coaling  direct  from  the  cars  into  the  en- 
gines. These  buckets  can  be  used  for  emergency  coaling  stations 
en  route  where  coal  is  only  occasionally  required. 


"By  having,  instead  of  buckets,  small  dump  cars  on  an  elevated 
platform  and  the  coal  car  track  elevated  considerably  above  the 
track  on  which  the  locomotive  stands,  more  engines  can  be  coaled 
quickly. 


IVilliams-White  Type. — "By  still  further  increasing  the  eleva- 
tion, the  shoveling  can  be  done  directly  into  bins,  by  which  the 
amount  stored  can  be  increased  and  a  larger  number  of  engines 
accommodated  promptly.  These  bins  can  be  filled  with  different 
amounts  of  coal,  so  that,  by  selecting  the  bin,  the  amount  needed 
can  be  obtained.  With  all  of  the  designs,  thus  far  considered, 
fiat-bottoni  cars  are  practically  necessary. 


Trestle  Type. — "The  next  step  is  the  construction  of  the  high 
trestle  with  the  coal  car  track  on  top  of  the  storage  bins,  thirty 
or  forty  feet  above  the  engine  track.  The  cost  of  switching  is  in- 
creased, but  by  the  use  of  self-clearing  cars  the  cost  of  deliver- 
ing coal  from  the  cars  to  the  bin  can  be  almost  entirely  elimi- 
nated. The  maximum  grade  of  the  approach  desirable  is  usually 
considered  as  five  per  cent.  Where  the  coal  is  not  shoveled,  this 
type  of  plant  keeps  the  breakage  of  the  coal  at  a  minimum  of  all 
plants  where  the  coal  is  not  shoveled  by  hand.  In  considering 
the  expense  of  operating  these  plants,  the  cost  of  placing  the 
cars  on  the  trestle  by  a  locomotive,  an  expensive  and  dangerous 
operation,  is  not  ordinarily  included. 

T. 

Power-Operated  Trestle  Type. — "Instead  of  using  a  locomotive 
to  place  the  cars,  these  plants  can  be  equipped  with  a  hoisting 
engine,  allowing  the  use  of  a  twenty  per  cent,  grade.  The  ma- 
chinery costs  less  than  the  trestle  approach,  much  ground  space 
can  be  saved  and  the  operation  is  cheaper  and  safer  when  the 
cost  of  switching  is  considered.  This  type  ordinarily  increases 
the  possibilities  of  providing  storage  room  and  does  away  with 
a  considerable  liability  to  accident. 

"Where  two  or  more  tracks  are  to  be  served  and  the  neces- 
sary room  is  available,  the  coal  car  track  can  be  put  at  right 
angles  to  the  locomotive  tracks.  In  some  cases,  where  it  is  de- 
sired to  coal  on  j^our  tracks  or  on  two  main  tracks,  duplicate 
plants  are  constructed. 

"The  trestle  types  are  handicapped  by  the  fact  that  the  struc- 
ture must  sustain  heavily  loaded  cars  and  also  either  locomotives 
or  have  power  available  to  raise  the  cars.  The  costs  i>er  ton  for 
maintenance  are  higher  than  is  generally  assumed,  and  if  a  fire- 
proof structure  is  built,  it  would  be  expensive.    They  ordinarily 
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cannot  be  placed  in  tlie  'most  desirable  location,  and  are  not  avail- 
able in  many  cases  where  the  room  is  cramped. 


Locoinutizc  Crane  Type. — "At  terminals,  where  the  demands 
are  not  too  great,  coaling  can  be  done  by  means  of  a  locomotive 
crane  handling  the  coal  direct  from  flat-bottom  cars  to  a  loco- 
motive. This  crane  can  also  help  switch  coal  cars,  if  necessary, 
and  can  handle  cinders  and  sand.  To  allow  the  use  of  drop 
bottom  car.s,  a  pit  can  be  constructed  from  which  the  crane  can 
handle  the  coal.  To  avoid  delay  to  locomotives,  a  trestle  can  be 
constructed  on  which  the  crane  can  work,  so  that  it  can  load  di- 
rect into  bins,  in  which  a  fair  amount  of  storage  room  can  be 
provided.  The  bins  are  not  protected  from  the  weather,  and  the 
coal  and  gates  are  liable  to  be  frozen  up. 

"With  the  necessary  tracks,  the  pit  and  the  hoppers,  it  will  be 
found  that  this  sort  of  a  plant  has  a  considerable  first  cost.  Its 
cost  of  operation  depends  upon  the  work  which  can  be  provided 
for  the  crane  at  spare  times.  Its  value  is  great  in  emergency 
situations  and  at  points  where,  because  of  impending  changes,  the 
construction  of  a  permanent  plant  is  imwise. 

".\t  a  large  terminal,  where  a  conveyor  plant  is  used,  a  locomo- 
tive crane  would  be  very  valuable  to  handle  cinders  and  sand  and 
also  coal  during  a  possible  breakdown  of  the  conveyor.  The 
practical  limit  of  a  locomotive  crane  is  said  to  be  about  70  en- 
gines a  day.  The  fact  that  it  can  unload  direct  from  flat-bottom 
cars  is  much  in  its  favor. 

H. 

Claui-Shcll  Bucket  and  Trolley  Type. — "A  type  of  plant  using 
a  special  bucket  of  the  clam-shell  type  operated  on  a  trolley  has 
been  suggested.  This  can  handle  coal  direct  from  a  pit  or  from 
flat-bottom  cars  into  bins  over  the  tracks,  and  can  also  handle 
cinders.  While  this  device  has  not  yet  been  tried  for  coaling 
locomotives,,  it  is  receiving  more  or  less  attention  and  will  un- 
doubtedly be  tested  soon.  The  number  of  tracks  it  can  serve  is 
unlimited,  and  the  mechanism  is  simple.  The  horse-power  re- 
quired is  small  and  the  first  cost  is  not  excessive.  This  type 
would  be  especially  valuable  where  self-clearing  cars  cannot  be 
regularly  obtained  and  where  large  storage  is  desired.  It  is  be- 
lieved that  with  a  plant  of  this  type,  coal  can  be  handled  from 
flat-bottom  cars  at  a  reasonable  cost.  There  should  be  no  dif- 
ficulty in  getting  an  actual  working  capacity  of  seventy-five  tons 
an  hour,  which  is  ordinarily  ample. 

I. 

Balanced  Two-Bucket  Hoist. — "When  the  space  is  more  or  less 
limited  and  the  amount  of  coal  to  be  handled  and  stored  is  not 
too  great  and  deep  foundations  can  be  constructed,  the  coal 
can  be  lifted  into  bins  by  means  of  two  large  buckets,  operating 
opposite  each  other,  so  that  when  one  is  lowered,  the  other  is 
raised.  The  coal  is  delivered  intp  the  buckets  by  gravity  from 
the  bottom  of  a  pit  imder  the  coal  car  track  through  a  gate 
worked  by  the  operator  of  the  bucket.  The  bucket  is  automat- 
ically dumped  into  the  bins  at  the  top.  It  requires  the  continuous 
attention  of  a  man  operating  it,  but  is  an  efficient  machine  where 
the  requirements  are  not  too  great.  The  storage  room  in  the 
bins  is  limited  by  the  fact  that  this  plant  has  practically  but  one 
point  of  delivery  into  the  bin. 

J. 

Link-Belt  Type. — "The  bucket  conveyor  or  link-belt  type  re- 
quires a  small  ground  space,  has  great  flexibility  of  adjustment 
to  suit  different  conditions,  and  can  be  used  for  almost  any  situ- 
ation desired.  With  the  softer  grades  of  bituminous  coal,  such 
as  that  from  the  Indiana  fields,  these  plants  tend  to  break  up 
the  coal.  Many  of  these  plants  are  in  operation,  and,  where 
well  cared  for,  are  giving  excellent  service.  The  expense  of 
power  and  repairs  are  not  great,  and,  where  the  conditions  are 
such  as  to  recommend  their  construction,  they  give  good  service 
at  a  reasonable  cost. 


Robbins  Belt  Type. — "Plants  raising  the  coal  on  a  continuous 
belt  of  rubber  and  cotton  on  an  incline  of  about  thirty  degrees 


are  coming  into  use.  The  maintenance  cost  is  reasonable,  and 
in  most  situations  it  can  be  as  readily  fitted  in  as  any  other  type. 
In  some  locations,  where  ample  space  is  available,  a  better  stor- 
age yard  for  coal  cars  can  be  provided  with  this  than  by  any 
other  type,  as  the  receiving  hopper  can  be  placed  at  a  consider- 
able distance  from  the  storage  bins  in  any  direction.  There  are 
very  few  parts  of  this  which  can  get  out  of  order.  The  ordinary 
objection  to  this  type  is  the  expense  of  belt  renewal,  but  this  is 
only  about  0.2  of  a  cent  per  ton,  a  comparatively  small  amount, 
which  makes  no  appreciable  diflfercnce  in  the  total  cost  of  main- 
tenance. 

General  Information. 

"For  large  plants,  where  coal  is  delivered  in  self-clearing  cars 
and  an  unloading  hopper  is  used,  tracks  can  be  so  arranged  that 
cars  can  be  handled  by  gravity,  without  the  need  of  switch  en- 
gines, decreasing  the  cost  of  operation. 

"A  locomotive  crane  as  an  auxiliary  for  handling  cinders,  sand 
and  coal  in  emergencies,  is  very  desirable. 

"Although  most  roads  do  not  now  consider  it  necessary  to 
weigh  the  coal  accurately  as  delivered  to  locomotives,  some 
plants  are  built  with  this  provision.  Storage  bins,  holding  as 
much  as  one  hundred  tons,  on  scales,  are  used,  or  else  auxiliary 
bins  on  scales,  with  a  capacity  of  five  or  ten  tons,  are  placed 
underneath  the  large  storage  bins.  The  use  of  scales  is  some- 
times avoided  with  trestle  plants  by  providing  small  auxiliary 
pockets  in  which  the  measuring  can  be  done  by  volume.  The 
scales  add  considerably  to  the  cost. 

"With  belt  or  bucket  conveyors,  the  bins  should  be  designed 
so  as  to  prevent  an  accumulation  of  slack.  Slack  coal  in  con- 
siderable masses,  which  is  not  moved  for  a  long  time,  may  cause 
spontaneous  combustion.  If  it  collects,  it  will  finally  slide  out 
in  large  masses,  so  that  one  engine  may  be  furnished  with  a  very 
considerable  amount  of  it,  in  which  cases  the  performance  of 
trains  is  seriously  interfered  with.  This  trouble  can  be  pre- 
vcntecl  by  designing  the  bins  with  hopper  bottoms  and  by  placing 
the  points  of  delivery  into  the  bins  directly  over  the  points  from 
which  the  coal  is  taken.  The  slack  is  then  used  as  it  is  deliv- 
ered. If  this  is  not  done,  the  slack  will  drop  directly  from  the 
points  of  <lelivery,  and  large  lumps  will  roll  to  the  mouth  of  the 
chutes. 

"With  some  grades  of  coal,  where  run  of  mine  or  lump  is 
used,  it  is  necessary  to  provide  means  of  breaking  it  up.  Breaker 
bars  can  be  either  placed  over  the  hopper,  which  will  not  allow 
any  coal  above  a  certain  size  to  pass  without  being  broken  up, 
or  else  a  crusher  can  be  provided.  The  breaker  bars  deliver  the 
coal  in  better  condition,  but  are  more  expensive  in  operation. 

"Where  softer  grades  of  coal  are  used,  it  is  important  that 
the  plant  be  designed  to  avoid  breakage  as  much  as  possible. 

"The  handling  of  sand  and  cinders  is  frequently  attempted 
in  connection  with  coaling  stations,  but,  unless  separate  machinery 
is  provided,  they  have  not  generally  been  successfully  operated, 
due  largely  to  the  excessive  wear  caused  by  the  cinders  and  sand 
on  the  moving  parts. 

"Some  efficient  method  of  fire  protection  is  very  desirable, 
many  expensive  plants  having  been  destroyed  by  fire. 

"The  recent  and  prospective  increases  in  the  cost  of  labor 
and  timber  and  the  demand  for  greater  reliability  of  service  tend 
to  increase  the  desirability  of  having  better  coaling  plants  built 
of  steel  or  reinforced  concrete." 

CoNcLisioNs  AS  Amenmei)  .\kter  Discussion. 

(i)  The  cost  items  should  include  charges  for  interest  and 
depreciation,  charges  for  maintenance  and  operation  (the  cost  of 
sivitching  cars  onto  trestles  should  be  included),  and  a  charge 
for  the  use  of  cars  for  storage  purposes. 

(2)  Provision  should  be  made  for  fire  protection,  the  avoid- 
ance of  damage  to  the  coal,  and  its  delivery  in  the  best  possible 
condition. 

(3)  The  use  of  self-clearing  cars  should  be  made  possible, 
and  ordinarily  it  should  be  possible  to  shovel  from  flat-bottomed 
cars. 

(4)  Storage  for  emergency  purposes  and  fireproof  construe- 
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tion  arc,  in  general,  to  be  recommended,  and  in  some  cases  du- 
plicate machinery  is  desirable. 

Recommendation  of  1908  Committee. 

An  abstract  of  the  report  on  the  "Best  Types  of  Locomotive 
CoaHng  Stations  for  Various  Conditions,"  as  presented  by  the 
Committee  on  Buildings  at  the  recent  meeting  of  the  American 
Railway  Engineering  and  Maintenance  of  Way  Association,  is 
as  follows : 

"Your  committee  desires,  however,  at  this  time  to  emphasize 
the  need  of  adequate  fire  protection  at  all  coaling  stations  and 
to  call  attention  to  the  possibilities  of  reinforced  concrete  con- 
struction of  coaling  stations  and  storage  bins,  which  has  been 
used  in  some  instances,  as  a  method  of  reducing  fire  risk,  and 
at  the  same  time  securing  structures  of  greater  permanency  than 
those  ordinarily  in  use.  .;■;.•' 

"The  average  insurance  rates  for  open  trestle  timber  construc- 
tion coaling  stations  and  reinforced  concrete  fireproof  structures 
are,  respectively,  one  per  cent,  and  one-fourth  of  one  per  cent. 
This  would  mean  that  from  the  standpoint  of  fire  insurance  alone 
we  would  be  justified  in  expending  fifteen  per  cent,  more  for  a 
reinforced  concrete  structure  than  for  a  timber  coaling  station. 
As  the  relative  cost  of  the  fireproof  style  of  structure  at  present 
is  about  fifty  per  cent,  above  that  of  the  heavy  timber  station, 
an  expenditure  of  the  extra  twenty-five  per  cent,  may,  perhaps, 
be  justified  on  the  ground  that  the  smaller  chance  of  incidental 
losses  due  to  interruption  of  traffic  will  warrant  this  additional 
expense. 

"To  the  'general  information'  in  last  year's  report  should  be 
added  that  the  'Balanced  Two-Bucket  Type'  of  coal  elevator  is 
now  built  with  auxiliary  horizontal  conveyors,  which  receive  the 
coal  from  the  elevator  buckets  and  distribute  it  to  bins  and 
pockets,  thus  adapting  it  to  use  in  larger  coaling  stations  and 
Storage  plants  than  are  practicable  for  the  simple  balanced  bucket 
type  of  coaling  station. 

"In  presenting  the  following  conclusions  your  committee  has 
been  guided  by  the  apparent  practicability  and  adaptability  of 
the  various  devices  rather  than  by  the  available  statistics  regard- 
ing comparative  costs  of  handling  coal,  which  are,  as  has  been 
stated,  somewhat  unreliable,  and  consequently  not  worthy  to  be 
accepted  as  the  sole  basis  for  comparison." 

The  following  conclusions  are  an  addition  to  those  adopted  at 
the  meeting  of  1907 : 

Conclusions  of  1908  Committee  .\s  Amended. 

(5)  "It  is  not  possible  to  give  absolute  limits  betzaeen  which 
different  types  of  coaling  arrangements  are  to  be  used.  Each  in- 
stallation must  be  considered  as  an  individual  problem.  Prices 
of  materials,  cost  and  character  of  labor,  the  possible  track  ar- 
rangements, the  amount  of  storage  desired,  the  pozver  and  at- 
tendance, and  shifting  service  available,  all  are  to  be  considered. 

(6)  "Where  the  quantity  of  coal  handled  is  small,  particularly 
at  terminal  points  zvhere  locomotives  lie  over  night,  it  is  recom- 
mended that  the  locomotives  be  coaled,  either  directly  from  cars 
or  by  handling  from  cars  to  a  platform  provided  z^'ith  a  jib  crane 
and  one-ton  buckets,  and  from  these  buckets  to  the  locomotive. 

(7)  "At  terminals,  under  certain  conditions,  a  locomotiz'c  crane, 
zvith  suitable  bucket,  is  desirable,  particularly  zvhere  other  zi'ork 
can  be.  economically  performed  by  the  crane." 

(8)  "At  terminals  where  the  requirements  do  not  exceed  300 
tons  a  day,  zvhen  the  desired  storage  is  not  so  great  that  auxil- 
iary buckets  are  necessary  and  n'liere  a  deep  foundation  is  prac- 
ticable, a  j-bucket  hoist  is  recommended." 

(9)  "For  terminals  larger  than  those  previously  considered, 
the  type  of  coaling  station  zehich  should  be  selected  as  most  de- 
sirable is  dependent  entirely  upon  local  conditions.  Where  it  is 
required  that  coal  be  delivered  to  not  more  than  tzco  tracks  and 
where  the  necessary  ground  space  is  available,  a  coaling  station 
of  the  'trestle  type,'  zvith  incline  approach,  is  recommended.  In 
yards  zchere  delivering  locotnotives  are  constantly  az'ailable  a 
plant  zvith  a  five  per  cent,  incline  is  preferable  to  one  with  a 
twenty  per  cent,  grade  operated  by  a  hoisting  engine.  Where  it 
is  required  to  deliver  coal  to  more  than  two  tracks,  or  zvhere  the 


ground  space  for  a  'trestle  type'  is  not  available,  a  'mechanical 
conveyor  type'  is  recommended.' 


Weighing  Coal  Issued  to  Locomotives. 

There  are  several  methods  by  which  the  coal  delivered  to  the 
locomotive  tenders  may  be  measured  with  more  or  less  accuracy. 
Unfortunately  most  roads  have  several  types  of  coaling  stations, 
built  from  time  to  time,  some,  of  which  measure  or  weigh  the 
coal  issued,  while  others  do  not. 

Unquestionably  the  greatest  gains  which  ma\-  be  made  in  fuel 
economy  are  in  its  use  on  the  locoitiotive.  The  enginemen.  how- 
ever, cannot  be  watched  closely  and  spurred  on  to  better  efforts 
unless  a  careful  check  is  kept  on  the  coal  consumption  and  on 
those  things  which  eflfect  it.  This  cannot  be  done  unless  some 
means  is  provided  for  measuring  the  coal  issued  to  each  engine 
with  a  fair  degree  of  accuracy. 

Under  proper  supervision  there  seems  to  be  little  question  but 
what  the  average  fireman  could  save  one  scoopful  of  coal  in 
every  ten.  Would  this  not  many  times  over  warrant  the  instal- 
lation of  weighing  or  measuring  devices  on  your  road,  also  the 
establishing  of  a  system  of  simple  daily  fuel  performance  reports, 
such  as  is  described  in  another  section  of  this  article? 

The  simplest  method  of  measuring  the  coal  is  the  use  of  the 
jib  crane  and  bucket  system,  or  where  "buggies"  are  used.  The 
average  weight  of  coal  which  one  of  these  buckets  or  buggies 
will  hold  can  easily  be  determined  and  care  can  be  taken  to  see 
that  they  are  loaded  uniformly  each  time.  As  a  large  percentage 
of  existing  coaling  stations  are  of  the  above  types  the  practice 
on  the  Nashville,  Chattanooga  &  St.  Louis  Railway,  under  the 
direction  of  Geo.  M.  Carpenter,  fuel  inspector,  may  be  ot 
interest.  ••  ;  ;'.;  ..,,'.;   .      ■  .'^ 

Two  standard  sizes  of  buggies,  holding  two  and  three  tons  of 
run  of  mine  coal  each,  are  in  use.  It  is  the  duty  of  the  foremen 
at  each  chute  to  see  that  these  are  filled  to  capacity  and  a  report 
is  made  to  the  fuel  inspector  each  day  as  to  the  initial  and  num- 
ber of  the  car  from  which  each  buggy  is  loaded  and  the  number 
of  the  engme  to  which  it  is  delivered.  The  fuel  inspector  can 
therefore  check  the  weight  of  each  car  as  against  the  mine 
weights,  can  easily  find  what  kind  of  coal  was  used  on  any 
engine,  and  in  case  of  poor  coal  can  at  once  take  the  matter  up 
with  the  inspector  at  the  mine  from  which  the  coal  was  shipped. 

The  tanks  on  all  the  engines  are  graduated  for  each  ton.  the 
graduation  being  stenciled  on  the  leg  of  the  tank.  This  was  done 
by  weighing  into  a  buggy  one  ton  of  coal,  dropping  it  into  the 
tender,  leveling  it  off  to  a  uniform  depth  and  making  a  mark 
on  the  leg.  l"his  was  repeated  for  each  ton  until  the  tank  was 
filled  level  full.  When  an  engine  arrives  at  the  roundhouse,  at 
the  end  of  a  run,  a  man  shovels  the  coal  down  from  the  sides 
and  back  of  the  tank,  levels  it  up  and  marks  on  a  coal  ticket  the 
"pounds  on  arrival."  To  this  is  added  the  amount  of  coal  taken. 
It  is  thus  possible  to  determine  with  a  close  degree  of  accuracy 
the  amount  of  coal  used  on  each  trip,  and  with  very  little  extra 
expense. 

Another  of  the  older  types  of  coaling  stations  which  allows 
the  coal  to  be  measured  is  the  low  trestle  type  with  different 
size  pockets  into  which  the  coal  is  shoveled  from  the  cars.  This 
type  of  station  does  not  permit  the  use  of  self-clearing  cars,  and 
is  becoming  obsolete,  but  where  it  is  in  use  the  coal  can  be 
measured  quite  accurately  if  the  pockets  are  properly  calibrated. 

With  the  large  overhead  storage  pockets  the  problem  becomes 
a  more  difficult  one.  The  scheme  has  been  tried  of  suspending 
the  entire  pocket  and  introducing  a  weighing  dynamometer  but 
it  is  of  course  necessary  to  have  the  pocket  hang  plumb  in  order 
to  get  accurate  results :  a  wind  or  an  eccentric  loading  inter- 
feres with  this. 

An  arrangement  which  is  being  used  successfully  by  several 
roads  is  to  have  an  au.xiliary  pocket  underneath  the  storage 
pocket.  A  simple  scale  arrangement  is  used  for  weighing  this 
auxiliary  pocket.  Accurate  results  are  attained  and  it  is  said 
to  be  inexpensive  to  maintain. 

In  the  December,  1904,  issue  of  this  journal,  i>age  65,  coaling 
stations  on  the  Baltimore  &  Ohio  Railroad  were  illustrated  and 
described    which   have   auxiliary   or   deliverj*  pockets    under   the 
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large  storage  pockets.  The  delivery  pockets  are  in  pairs,  each 
pair  holding  four  and  two  tons.  The  coal  is  dumped  into  these 
self-measuring  pockets  by  the  tipple  man  who  operates  a  gate 
controlling  the  flow  from  the  storage  pocket,  from  what  is 
known  as  a  measuring  pocket  platform.  The  coal  can  be  dumped 
from  the  measuring  pocket  to  the  tender  either  from  the  plat- 
form or  from  the  engine  cab. 

In  connection  with  the  discussion  of  a  committee  report  on 
"The  Most  Approved  Method  of  Unloading  Locomotive  Coal 
Prior  to  Being  Unloaded  on  the  Tender,"  at  the  1901  meeting 
of  the  Master  Mechanics'  Assn.,  F.  A.  Delano,  then  with  the 
C.  B  &  Q.,  mentioned  a  coaling  station  which  delivered  coal  on 
each  side  and  which  had  four  track  scales,  two  at  each  end. 
Ti:e  empty  tender  was  tirst  weighed  at  one  end,  coal  was  taken 
and  the  tender  again  weighed  at  the  other  end  of  the  coal  chute. 
The  scales  were  twenty  feet  long  ind  the  arrangement  had  been 
in  operation  with  satisfactory  results  for  a  year,  at  a  point  where 
125  to  150  engines  were  handled  daily.  The  matter  came  to  our 
attention  loo  late  to  follow^  it  up.  If  it  has  been  discontinued, 
due  to  the  scales  not  being  able  to  stand  up  under  the  severe 
service,  it  is  quite  probable  that  much  better  results  could  be 
obtained  at  present,  due  to  improvements  which  have  been  made 
in  track  scales  in  recent  years.  If  satisfactory  scales  are  avail- 
able it  would  seem  to  offer  a  comparatively  cheap  and  satisfac- 
tory means  of  securing  accurate  residts. 

The  coal  pits  on  the  tenders  can  also  be  calibrated,  assisting 
the  coal  chute  foreman  to  make  a  fairly  close  estimate  of  the 
amount  of  coal  issued,  but  it  is  necessary  to  level  the  coal  off 
before  additional  coal  i.s  dumped  in,  and  this  would  be  more  or 
less  objectionable  when  coaling  on  the  road. 


Wastes  at  Fuel  Stations. 

Lack  of  proper  supervision  and  system  at  fuel  stations  will  re- 
sult in  considerable  waste  or  shortage.  Mr.  N.  M.  Rice,  general 
storekeeper  of  the  Santa  Fe,  recently  made  a  careful  study  of 
conditions  at  the  various  fuel  stations  on  that  system,  with  a 
view  of  bringing  about  improvements  in  efficiency  and  economy. 

Investigations. — The  first  step  was  to  secure  accurate  informa- 
tion as  to  the  conditions  at  each  station.  A  personal  visit  was 
made  to  each  one  and  data  were  obtained  and  noted  on  a  sheet 
which  was  arranged  to  fit  in  a  loose  leaf  note  book.  These  sheets 
were  about  5  x  8  in.  in  size,  of  fairly  heavy  paper  and  certain 
questions  were  printed  on  each  side.  The  questions  referring  to 
the  coal  chutes  were  as  follows: 

At Division 

Date  visited. 

Class  of  chute. 

Number  of  pockets. 

Capacity  of  each  pocket. 

Total    capacity,    pockets. 

Total  capacity,  bin. 

Number  of  cars  chute  will  bold. 

Kind  of  coal  used. 

Coal  supplied  from. 

Average  No.  tons  issued.  Day Night Month 

Average  No.  cars  coal   received.   Day Month 

Chute  droppings tons,  average  per  month. 

Disposition  made  of  chute  droppings. 

No.    engines  coaling.    Day Night Month 

No.  of  men  at  chute,  l>ay Night Extra 

Cost  of  chute  labor. 

Cost  unloai!ing  per  ton. 

Cars   hoisted  by. 

Make  of  engine. 

How  is  check  made  on  fuel  issued? 

Can    correct    weights   be    obtained    without    radical    changes    being   made 

in  chute? 
What  repairs  are  needed? 
Possibility  of  loss  of  coal. 
What  check  on  this?     (Question  above.) 
Chute   foreman. 
Remarks. 

The  form  for  the  fuel  oil  stations  contained  the  following 
questions : 

At Division 

Date  visited. 

No.  storage  tanks  and  capacity. 

No.  tanks  underground  and  capacity. 

No.  tanks  elevated  and  capacity. 

Tctal  storace  capacity  of  station 

Oil  supplied  from. 

.\ver3ge  No.  gallons  issued,  Day J^'?'^* Month 

.\verage  No.  cars  received.  Day Night. .....    Month 

Average   No.    engines   taking   oil.    Day Night Month 

No.  of  men  at  station.  Day A'ight 

Cost  of  labor  for  unloading. 

Method  of  unloading  oil. 

How  is  check  made  of  fuel  issued? 

^\■ho  measures  oil  issued  to  locomotives? 


Who  takes  rtading  for  monthly  inventory? 

Is  water  drained   from  tanks? 

If  so.  is  record   kept  cf  amount  drawn  off? 

Possibility  of  loss  of  oil. 

What  check  on  tins?     (Question   above.) 

Are  oil  connections  leaking  or  in  need  of  repairs? 

Foreman. 

Remarks. 

Wastes  at  Coaling  Stations. — Mr.  Rice's  investigations  indi- 
cated the  following  possible  sources  of  loss  at  coaling  stations : 

Lack  of  supervision  over  coal  chute  foremen.  These  men,  al- 
though they  may  be  capable,  are  not  always  properly  instructed 
as  to  the  method  of  recording  receipts  and  disbursements.  Re- 
ports must  be  such  that  they  may  be  checked  by  the  auditing  de- 
partment. Measuring  devices  should  be  such  that  the  fuel  issued 
may  be  measured  fairly  accurately. 

Incompetent  chute  foremen. 

Delay  in  making  necessary  repairs  at  coaling  stations. 

Overloading  engine  tenders. 

Improper  or  defective  coal  gates  on  tenders. 

IVastes  at  Fuel  Oil  Stations. — Shortages  at  the  fuel  oil  sta- 
tions were  found  to  be  due  to  the  following  causes  (largely  due 
to  lack  of  supervision)  : 

Oil  overflowing  on  the  ground  because  of  the  unloading  vats 
being  too  small,  or  due  to  carelessness  in  unloading. 

Leaking  pipe  connections,  both  above  and  underground. 

Leaks  from  submerged  tanks. 

Overflowing  engine  tenders  and  service  tanks,  due  to  careless- 
ness. 

Oil  cars  in  leaking  condition. 

Engine  tenders  and  engine  connections  leaking. 

Improper  opening  and  closing  of  valves  on  tank  cars  due  to 
incompetent  labor,  often  allowing  a  considerable  amount  of  oil 
to  escape. 

Losses  due  to  the  overflowing  of  elevated  supply  or  delivery 
tanks  when  filled  by  air  pressure  or  steam,  and  caused  by  the 
carelessness  of  the  pumper  or  the  lack  of  proper  regulating  de- 
vices. 


Organization  of  Fuel  Department. 

To  remedy  the  above  conditions  a  fuel  department  has  been  or- 
ganized on  the  Santa  Fe  and  placed  under  the  direction  of  the 
general  storekeeper.  A  fuel  supervisor  has  been  appointed  on 
each  grand  division,  who  appoints  and  is  responsible  for  the 
work  of  all  employees  engaged  exclusively  in  the  receiving,  stor- 
ing, delivering  and  of  accounting  for  all  fuel.  He  also  receives 
and  compiles  all  reports  from  the  fuel  stations  and  makes  such 
reports  as  may  be  necessary  to  the  audit  or  other  departments. 

Fuel  inspectors  (about  one  to  each  two  divisions)  report  to 
the  fuel  supervisor.  These  inspectors  see  that  capable  men  are 
placed  in  charge  at  the  fuel  stations,  both  day  and  night.  They 
are  expected  to  keep  in  close  touch  with  conditions  at  the  vari- 
ous stations  and  to  take  such  steps  as  may  be  necessary  to  in- 
sure the  economical  handling  of  fuel  and  to  prevent  waste.  They 
see  that  coal  chute  repairs  are  promptly  and  properly  made,  and 
that  the  coal  chute  pockets  are  properly  marked  to  determine  as 
closely  as  possible  the  actual  amount  of  coal  issued.  They  instruct 
the  coal  chute  men  with  regard  to  overloading  the  tenders  and 
also  as  to  the  method  of  making  out  the  daily  reports.  They 
should  attempt,  in  conjunction  with  the  engineer,  to  reduce  the 
issues  of  fuel  as  much  as  possible,  by  keeping  in  personal  touch 
with  the  firemen.  They  are  expected  to  ride  the  different  en- 
gines, instruct  the  firemen  as  to  the  proper  methods  of  firing  and 
report  any  mechanical  defects.  To  secure  the  best  results  they 
are  furnished  with  a  daily  record  of  the  operation  of  each  coal- 
ing station  and  also  of  the  fuel  performance  of  each  engine. 

Each  fuel  station  is  in  charge  of  a  foreman.  He  must  not  only 
see  that  the  fuel  is  properly  unloaded  and  stored,  but  must  meas- 
ure all  the  fuel  issued  and  make  out  the  fuel  tickets.  He  is  also 
responsible  for  the  proper  loading  of  the  tenders. 


Reports  in  Connection  with  the  Operation  of  Fuel  Stations. 

A  system  of  telegraphic  reports  has  been  established  on  the 
Santa  Fe  by  which  the  fuel  foremen  and  agents  advise  the  fuel 
supervisor  each  morning  as  to  the  amount  of  fuel  at  each  fuel 
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FIG.    12. — SUMM.\RY   REPORT    FORM    FOR   TELEGRAPHIC  CO.-VL   REPORTS — S.\XT.A   FK. 


Station  and  the  number  of  cars  en  route,  and  where  located.  This 
gives  the  fuel  supervisor  complete  control  of  the  fuel  from  the 
time  it  leaves  the  oil  fields  or  coal  mines  until  it  is  issued  to 
the  locomotive.  It  enables  the  company  to  transfer  fuel  from 
one  point  to  another  with  the  least  possible  delay  and  prevents 
the  holding  of  cars  at  points  where  they  may  not  be  needed  im- 
mediately, thus  assisting  the  transportation  department  in  keep- 
ing more  cars  in  service.  The  telegraphic  reports  are  followed 
by  detail  reports  by  mail.  Fig.  12  shows  a  summary  sheet  upon 
which  the  telegraphic  coal  reports  are  entered  each  day.  The 
symbols  are  used  to  facilitate  the  handling  of  the  messages. 

When  delivering  coal  or  oil  to  an  engine  the  fuel  foreman 
makes  out  a  ticket.  Fig.  13,  in  triplicate :  one  copy  is  given  to  the 
engineer,  another  is  sent  to  the  fuel  supervisor,  and  the  third  is 
retained  in  the  book  to  protect  the  fuel  foreman.  The  daily 
coal  performance  of  each  engine  is  watched  closely,  as  will  be 
described  in  another  section  of  this  article.  The  fuel  consump- 
tion per  ton  mile  depends  upon  the  class  of  service  in  which  the 
locomotive  is  engaged  and  to  assist  in  the  preparation  of  the  re- 


ports for  the  different  classes  of  ser\ice  the  coal  tickets  are  of 
different  colors :  white  for  freight  service,  red  for  passenger, 
yellow  for  switch  and  blue  for  mixed  freight. 

Every  twenty-four  hours  a  report  i?  sent  to  the  fuel  super- 
visor showing  the  issues  made  during  that  time  and  the  condi- 
tions at  each  station.  Fig.  14  shows  the  arrangement  of  this 
report  for  fuel  oil.  The  report  from  the  coaling  stations  is,  of 
course,  made  on  a  different  form.    ' 

The  tender  tanks  are  calibrated  so  that  the  amount  of  oil 
which  is  taken  may  be  determined  accurately.  The  coaling  sta- 
tions wliich  have  pockets  arc  accurately  calibrated  and  it  is  in- 
tended 2lso  to  calibrate  the  coal  pits  on  each  engine  tender. 


Education  of  Firemen. 
iVHAT  IS   TO  BE  EXPECTED:— 

When  there  is  only  one  tra'-cling  engineer  or  fireman 
io  from  400  to  1,500  miles  of  road. 
When  green  firemen  are  placed  on  an  engine  xvithout 
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preliminary  mstruction  as  to  their  work,  and  are  left  to 
shift  largely  fur  themsekrs. 

IVfiMi  the  tra7'ctiu}i  eiitiiiieer  or  firenuin  is  an  ex-enffi- 
ncer  who  ZkQS  graduated  from  firing  so  long  ago  that 
his  recolleetions  of  it  are  mellowed  and  softened  by  age. 

When  a  Irazeling  engineer  or  fireman  has  grown  so 
portly  thai  he  cannot  fire  more  than  a  fi-:\.'  minutes 
before  he  is  tuckered  out — e^-en  if  he  has  not  a  "biled"' 
shirt  on. 

When  most  roads  do  not  furnish  the  firemen  n'ith  any 
printed  instructions  as  to  their  duties  and  the  proper 
method  of  firing,  but  often  rely  upon  an  inefficient  force 
of  traveling  instructors  zcho  in  some  instances  are  en- 
tirely uHsuitcd  for  this  U'ork. 

When  absolutely  no  record  is  kept  of  the  coal  per- 
formance of  the  different  cre7<.s — in  order  thai  the  poor 
firemen  may  be  located  and  followed  up;  or  if  one  is 
kept  it  is  not  issued  until  from  20  to  go  days  after  the 
end  of  the  mcnth  and  is  ancient  history  before  it  comes 
to  light. 

When  coai  performance  records  entirely  disregard  the 
effect  of  poor  dispatching  and  conditions  not  under  the 
control  of  the  engine  crew. 

When  the  amount  of  fuel  issued  is  oftentimes  guessed 
at  by  poorly  paid  and  sometimes  ignorant  hostlers — not 
always  proof  against  a  good  cigar. 

When  the  duties  of  the  traveling  engineer  or  fireman 
often  .equir:  hhn  to  spend  the  greater  part  of  his  time 
tn  connection  niih  office  zi'ork. 

When  the  fireman  himself  is  not  ambitious  and  does 
not  take  n  proper  interest  in  his  zvork — but  ivhat  can  be 
expected  under  some  of  the  conditions  mentioned 
above.' 

Traveling  Engineers  or  Firemen. — Investigation  shows  that 
about  two-thirds  of  the  railroads  have  no  special  courses  of 
instruction,  or  printed  matter,  to  guide  the  cnginenien  in  the 
economical  use  of  fuel,  but  depend  entirely  upon  the  traveling 
engineers  or  firemen  to  instruct  the  men.  This  is  all  well  enough 
if  these  men  have  been  properly  selected  and  are  the  right  kind  of 
men ;  if  there  are  plenty  of  them,  and  if  they  are  not  loaded  down 
with  a  lot  of  other  duties  which  interfere  with  their  riding  on 
the  engines  and  instructing  the  men.  Unfortunately  these  ideal 
conditions  do  not  pertain  on  many  roads. 

In  discussing  the  qualifications  of  the  road  foreman  of  engines 
D.  R.  McBain,  of  the  Michigan  Central,  spoke  as  follows  before 
the  last  meeting  of  the  Traveling  Engineers'  Association  : 

"Usually  men  are  selected  for  these  positions  (road  foremen 
of  engfines  and  traveling  engineers)  who  are  successful  engi- 
neers, who  are  skilful  men,  and  who  are  thought  by  their  supe- 
riors able  to  impart  such  information  as  their  success  and  skill 
would  denote,  to  the  rank  and  hie  of  enginemen,  where  needed. 
The  tremendously  skilful  man  is  not  necessarily  the  most  suc- 
cessful, as  he  is  likely  to  give  his  men  the  idea  once  expressed 
in  the  hearmg  of  the  writer  by  a  conductor  who  was  about  to 
start  on  his  first  trip  in  that  capacity,  that  he  drew  the  pay  and 
what  he  said  'must  go,  right  or  wrong.'  A  better  man  for  the 
position  of  road  foreman  of  engines,  or  traveling  engineer,  is  the 
man  who  will  do  his  best  to  impart  to  his  men  such  useful  infor- 
mation as  he  is  sure  of  and  discuss  with  them  any  other  point 
and  not  make  a  decision  until  he  knows. 

"Success  and  skill  are  not  all  that  is  essential  in  a  road  fore- 
man, or  traveling  engineer.  Good  judgment,  a  cool  head,  a 
temperate  tongue  and  a  'thick  skin*  are  perhaps  the  best  assets 
he  can  have,  as  without  them  he  is  not  likely  to  possess  the  art 
of  "approaciiing"  in  a  satisfactorj-  manner,  the  rank  and  file  of  the 
enginemen   with  their  various  dispositions." 

In  addition  to  being  a  good  instructor,  and  a  good  "mi.xer," 
the  traveling  engineer  should  preferably  be  a  young  engineer 
who  has  had  a  first-class  record  as  a  fireman  and  can  get  down 
and  fire,  when  necessary.  The  remark  has  been  made  that  if  a 
test  for  traveling  engineers  was  given,  similar  to  that  which 
President  Roosevelt  arranged  for  the  army  officers  in  connec- 
tion  witli    riding,  equally  good   results  might  be  brought  about. 


How  can  we  expect  to  secure  first-class  traveling  engineers, 
with  the  above  qualifications,  if  the  railroads  are  not  willing  to 
pay  them  more  than  they  could  make  on  the  first-class  runs.' 

Literature. — About  one-third  of  the  railroads  use  other  meas- 
ures for  instructing  the  enginemen  in  the  economical  use  of  fuel, 
in  addition  to  the  instruction  given  by  the  traveling  engineers. 
This  consists  in  some  cases  of  printed  instructions  as  to  the 
economical  use  of  fuel,  which  are  issued  to  each  engineman;  in 
.some  instances  bulletins  are  sent  out  from  time  to  time;  in  still 
other  casfs  fuel  meetings  are  held. 

Only  a  few  roads  issue  instruction  books.  On  two  roads,  the 
Chicago,  Burlington  &  Quincy,  and  the  Great  Northern,  these 
books  arc  quite  elaborate.  They  include  a  section  on  economical 
firing,  which  treats  of  the  theory  of  combustion  and  the  proper 
methods  of  firing  under  varying  conditions;  a  chapter  on  eco- 
nomical boiler  feeding  and  one  on  the  economical  use  of  steam. 
Other  roads  funiish  booklets,  which  may  be  purchased  upon  the 
open  market,  such  as  "Information,*'  by  George  M.  Carpenter, 
fuel  expert  of  the  Nashville,  Chattanooga  &  St.  Ix)uis  Ry.,  or 
"Fuel  Economy,"'  In-  George  H.  Baker. 
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Several  roads  issue  bulletins  on  fuel  economy  from  time  to 
tin:e.  One  of  the  most  successful  bulletins  of  this  kind  is  known 
as  "Circular  Letter  No.  550. "  issued  a  number  of  years  ago  by 
R.  Quayle,  superintendent  of  motive  power  of  the  Chicago  & 
North  Western  Railway.  At  that  time  the  question  of  proper 
firing  was  attracting  a  great  deal  of  attention  and  different  roads 
were  issuing  instructions  of  various  kinds  as  to  the  proper  use 
of  fuel.  Mr.  Quayle  prepared  a  letter  in  which  he  called  atten- 
tion to  the  necessity  for  the  cooperation  between  the  engineer 
and  fireman  and  followed  this  with  what  is  known  as  a  chapter 
of  "don'ts."  The  result  was  a  marked  increase  in  efficiency  and 
economy.    These  "don'ts"'  are  as  follows: 

DON'T  think  Ix-cause  you  are  only  one  engineer  or  fireman,  that  what 
you  do  does  not  amount  to  much.  It  is  the  little  drops  of  water  that  make 
the  mixhty  ocean,  and  the  little  grains  of  sand  that  make  up  this  earth  of 
ours;  so  each  individual,  in  the  aggregnte,  can  do  a  great  deal.  If  each 
engine  crew  saves  one-quarter  of  a  ton  or  five  hundred  pounds  of  coal, 
this  on  a  thousand  locomotives  would  result  in  a  daily  saving  of  two  hun- 
dred  and   fifty  tons,   or  in  round  figures   $157,000   a  year. 

1)»)\'T  neglect  being  at  roundhouse  in  ^mple  time  to  examine  the  firing 
tools  on  the  engine  before  leaving  the  roundhouse.  See  that  your  ashpan, 
grates  and  flue-shtets  are  in   good  condition   to  make  the  run. 

DON'T  fill  the  boiler  full  of  water  as  soon  as  you  get  out  of  the  house. 
Leave  £  space  .so  the  injector  can  be  worked  to  prevent  popping,  while 
air  pump  txhaust  is  fanning  the  fire,  i)umping  air  to  make  the  terminal 
air  brake  test.  If  you  do  this  your  fire  will  be  in  better  condition  to  pull 
out  with.     The  noises  of  open  pop  prevent  trainmen   from  locating  leaks. 

1X).\"T  forget  to  start  the  lubricator  a  few  minutes  before  leaving  a 
terminal.  Set  it  to  feed  regularly.  The  proper  lubrication  of  valves  and 
cylinders  saves   coal. 

DON'T  forget  when  starting  trains,  to  do  so  carefully,  thus  preventing 
damage  to  drawbars  and  draft  rigging.  By  so  doing  you  will  save  serious 
delays  to  your  own  as  well  as  other  trains.  All  delays  mean  extra  fuel 
consumption  to  make  up  time  lost. 

DON'T  neglect  using  the  blow-oflf  cock,  as  it  keeps  the  boiler  clean  and 
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water    in    good    condition,    and    insures   better   circuation    in    boiler.      Result: 
Better   steaininK   engine    and   a    saving    in   coal. 

DON'T  allow  the  engine  to  slip.  This  is  an  unnecessary  waste  of  coal, 
wears  out  tires  and  rails,  causes  great  damage  to  pins,  axles  and  running 
gear,   and   generally    results   in    spoiling  a   fire. 

DON'T  pull  out  of  a  station  with  a  train  (after  engine  has  stood  for 
a  while,  and  tire  was  allowed  to  get  low)  without  first  giving  the  fireman 
a  ohance  to  build  up  the  fire.  The  time  lost  waiting  to  do  this  will  save 
coal,  and  can  better  be  made  up  before  reaching  the  next  station.  Re- 
member this  when  you  get  a  time  order. 

DO.V'T  leave  the  reverse  lever  down  in  corner  longer  than  necessary 
when  pulling  out  of  stations.  No  rule  can  be  made  to  govern  how  the 
throttle  and  reverse  lever  should  be  used.  This  must  be  acquired  by 
pr.ictice  and  observing  the  performance  of  the  engine.  Bring  the  lever 
up  gradually,  as  speed  is  acquired.  The  lever  hooked  well  towards  center 
of  quadrant,  with  throttle  well  open,  usually  gives  better  results  than 
using  the  thiottle  to  govern  the  speed.  Up  to  five  years  ago  we  considered 
it  good  practice  with  our  smaller  power  to  run  with  wide  open  throttle, 
and  as  short  a  point  of  cut-off  as  possible  consistent  with  weight  of  train, 
but  in  our  heavier  and  larger  engines  we  find  that  it  is  better  at  many 
times  to  throttle  the  engine.  Particular  attention  is  called  to  all  wide 
fire-box  type  locomotives.  The  engineer  can  permit  the  reverse  lever  in 
these  engines  to  remain  low  in  the  quadrant  when  starting  from  a  station, 
for  a  greater  length  of  time  than  with  the  other  types  of  locomotives,  without 
pulling  the  fire  or  losing  steam.  When  you  are  running  on  short  time, 
it  would  be  good  judgment  for  the  engineer  to  take  advantage  of  this  when 
])ulling  cut  from  a  station.     In  this  engineers  will  use  their  best  judgment. 

DON'T  put  four  or  five  or  more  shovelfuls  of  coal  into  the  fire  at  once. 
One  or  two  shovelfuls  will  give  better  results,  and  these  two  should  not 
be  thrown  in  the  same  spot.  It  is  good  practice  to  fire  on  one  side  of  the 
box  at  one  time,  and  the  next  time  on  the  other  side  of  the  box,  in  order 
thai  the  l>right  fire  on  one  side  may  take  up  the  gases  from  the  fresh  coal 
on   the   other    side.      This    will    reduce    the   smoke   and    give   more    steam. 

Always  fire  as  light  as  possible  consistent  with  your  work.  \'ery  heavy 
firing  will  make  your  flues  and  staybolts  leak,  and  in  time  will  crack  your 
fire-box  sheets.  i"he  reason  for  this  is  thjjt  when  you  have  a  very  heavy 
fire,  the  air  will  not  pass  up  through  it  readily,  and  the  gases  pass  off, 
because  there  is  not  sufficient  oxygen  to  unite  with  them  to  produce  com- 
bustion, and  as  the  gases  must  get  air  from  somewhere,  the  air  is  then 
pulled  through  the  tire-door,  causing  the  chilling  of  flues  and  sheets  as 
referred  to   above. 

DON'T  allovi%  steam  to  escape  at  pops  unnecessarily.  Frequent  blowing 
off  at  pojw  shows  improper  judgement,  and  implies  that  the  engine  crew 
is  not  practicing  economy.  Tests  have  demonstrated  that  J.4  lb.  per 
second  or  !;'»  lbs.  per  minute  is  wasted.  This  amounts  to  about  one 
ordinary  scoopful,  and  in  most  cases  may  as  well  have  been  thrown  on  the 
ground  as  into  the  fire-box.  There  are  only  133  scoopfuls  in  a  ton  of 
coal,  so  you  can  see  that  you  would  only  have  to  have  your  pops  open 
one  hundred  and  thirty-three  minutes  in  a  whole  day  in  order  to  throw  a 
ton  of  coal  away. 

DON'T  open  the  fire-box  door  to  prevent  steam  blowing  off  at  pops 
when  engine  is  working:  dropping  dampers  is  a  better  practice.  The  supply 
of  air  is  cut  off,  and  combustion  is  partially  suspended.  When  engine 
stops  blowing  off,  open  dampers  again,  before  putting  in  coal.  This 
method  keeps  fire  in  better  condition  and  saves  coal.  You  have  no  doubt 
noticed  that  on  Class  R  Locomotives,  when  working  hard  on  a  hill,  you 
have  to  shut  your  dampers  in  order  to  keep  your  fire  from  turning  over. 
This  is  because  the  exhaust  pulls  too  much  air  up  through  the  grates,  and 
causes  your  coal  to  be  too  active,  and  to  prevent  this  activity  of  coal  as 
well  as  increased  combustion  which  follows,  we  consider  it  a  good  thing 
to  drop  your  dampers,  as  per  above. 

DON'T  insist  on  having  the  maximum  steam  pressure  with  pops  opening 
occasionally  when  handling  light  trains,  when  less  pressure  will  handle 
the   train  on    time,   thus  avoiding   the   opening  of   pops. 

DON'T  forget,  v.-hen  engine  is  shut  off  for  stations,  to  drop  your  dam- 
pers, opening  the  firebox  door  slightly  if  necessary,  -and.  using  the  blower 
to   carry    off    the   black    smoke.  ■  '- 

DON'T  blame  the  engine  or  coal,  if  engine  is  not  steaming  properly, 
before  you  have  ascertained  whether  or  not  both  of  you  are  doing  your 
duty.  Talk  it  over;  see  if  injector  is  not  supplying  more  water  than  is 
being  used,  or  that  fireman  is  not  firing  too  light  or  too  heavy.  Heavy 
firing  is  responsible  for  more  poor  steaming  engines  than  the  lighter  method. 
You  all  know  some  engine  crews  have  better  success  than  others  with 
the  same  engines  and  conditions.  Think  a  little:  there  must  be  some  cause 
for  this.  ^"-"7  .  '/■:■■"}■[  '"-'■•' 

DON'T  wait  until  you  get  the  signal  to  pull  out  before  buflding  up  the 
fire.  This  should  be  done  gradually  until  the  proper  thickness  has  been 
reached.  A  good  fire  to  start  with  is  essential  to  maintain  the  proper  steam 
pressure,  while  engine  is  working  hard  getting  train  under  way.  After- 
wards distribute  *he  coal  evenly  on  sides,  ends  and  corners.  Do  this 
systematically,  keeping  in  mind  where  you  have  placed  the  last  shovelful, 
thus  avoiding  getting  holes  in  fire,and  prevent  piling  up  coal  all  in  one 
place.  Endeavor  to  keep  the  steam  pressure  uniform,  with  as  little  black 
sm'-ke  as  possible.  Exi>ericnce  has  taught  that  engines  with  draft  appliances 
proiterly   adjusted  require  very  little  coal  in  center  of  fire-box. 

DON'T  permit  the  water  to  get  so  high  in  boiler  that  it  is  carried  over 
into  the  valves  and  cylinders.  This  usually  occurs  when  pulling  out  of 
stations,  and  the  water  carries  off  the  oil,  which  not  only  results  in  cut 
valves  and  cylinders,  but  the  extra  friction  damages  the  entire  valve 
motion,    to   the   detriment   of   the   power   of   engine   and    the   coal    record. 

DON'T  gauge  the  amount  of  water  an  engine  will  safely  carry  by   water 


coming  out  of  stack.  Keep  it  low  enough  to  insure  dry  steam  being  used, 
because  moist  steam  has  the  same  effect  as  water.  Usually  one-half  glass 
or  two  gauges  give  best  results.  Be  careful,  however,  that  when  ascending 
a  grade,  and  you  are  about  to  pitch  over  the  other  side,  that  you  have 
sufficient  water  to  keep  your  crown-sheet  thoroughly  covered.  If  your 
custom  has  been  to  carry  high  water,  try  less  and  note  resulu  in  better 
handling  of  tonnage,  also  saving  in  coal  and  oil. 

DON'T  neglect  to  take  advantage  of  your  excess  steam  before  your  en- 
gine is  about  to  pop  off,  by  making  a  heater  of  your  injector,  blowing 
steam  back  into  the  tank  to  warm  the  cold  water,  but  avoid  getting  it  so 
hot  that  the  injector  will  nut  lift  the  water.  By  doing  this  you  will  keep 
your  engine  from  blowing  off  at  pops,  when  standing  at  stations  after  the 
boiler  is  filled  up.  You  have  all  tried  warming  the  water  in  the  tank  to 
help  a  poor  steaming  engine,  with  good  results.  What  is  good  for  a  poor 
steaming  engine  will  surely  help  a  good  steaming  engine  do  better.  Try 
it  nnd  you  will  find  that  it  will  not  only  save  work  for  the  fireman,  but 
will  make  a  better  coal  record  for  the  engtinc  crew,  besides  keeping  the  tank 
from   sweating,    which   you   are   aware    spoils  paint. 

DON'T  think  the  fireman  alone  to  blame  for  your  coal  record.  The  best 
and  most  economical  fireman  cannot  make  a  showing  with  an  engineer 
who  supplies  wore  water  to  hoiler  than  is  being  used,  and  who  shuts  in- 
jector off  only  when  boiler  is  pumped  full.  The  proper  handling  of  the 
injector  is  one  of  the  most  important  matters  in  saving  coal.  Feed  water 
to  boiler  according  to  demands.  If  on  through  train,  keep  water  level  as 
possible.  If  on  way  freipht  or  switch  trains,  lose  a  little  water  between 
stations.  Fill  up  again  while  drifting  into,  standing  or  switching  at  station. 
The  advantages  of  supplying  less  water  than  is  being  used  between  stations 
are:  It  requires  less  coal  to  keep  up  steam  pressure  when  running;  also 
leaves  a  space  so  injector  can  be  worked  to  avoid  pops  opening,  and 
heavier  file  can  also  be  maintained  to  do  switching,  without  the  possibility 
of    the   fire   being   pulled. 

DON'T  pull  out,  after  making  a  stop,  with  injectors  working.  The  cool 
water  introduced  during  period  throttle  was  shut  oft  is  put  in  circulation 
throughout  the  boiler,  and  pointer  on  gauge  drops  back  from  five  to  twenty- 
hve  pounds.  The  fireman  must  then  fire  heavier  to  regain  the  lost  steam, 
and  naturally  will  use  more  coal.  This  conylition  exists  also  when  engine 
has  gone  down  grndc  with  throttle  shut  or  slightly  open.  Shut  the  injector 
off  before  opening  the  throttle.  If  this  is  not  your  practice,  try  it  and 
note  the   difference. 

DON'T -wait  for  the  pops  to  open,  and  use  this  as  a  signal  to  put  on 
the  injector.  Keep  an  eye  on  the  air  gauge,  steam  gauge  and  water  glass. 
You  all  know  this  cnn  he  done  without  detracting  your  attention  from  the 
track  ahead.  A  look  for  an  instant  every  mile  or  two  will  keep  you  in- 
formed, and  is  a  go<>d  habit.  Doing  this  will  also  keep  you  j>osted  on  air 
pressure,  and  may  avi^id  difficulties  should  the  air  pump  stop.  The  fireman 
should  also  keep  ar;  eye  on  the  water  glass,  as  the  engineer  is  sometimes 
compelled  to  keep  the  injector  at  work  to  prevent  the  engine  blowing  off. 
When  glass  is  full,  the  fireman  should  fire  lighter,  to  give  the  engineer  a 
chance  to  shut  off  the  injector,  and  not  have  engine  blow  off.  However^ 
this  condition  should  only  exist  when  injector  cannot  be  worked  fine  enough 
to  just  supply  amount  used.  This  sometimes  occurs  when  card  time  is  slow, 
or  on   down   grade,   or   when    running   with   light   train. 

DON'T  put  too  much  coal  under  the  arch  of  engines  with  sloping  fire- 
boxes, because  these  engines  naturally  pull  the  coal  ahead,  which  results  in 
forward  section  of  grates  becoming  stuck  and  clinkered  over,  and  fire  is 
pulled  in  back  -nd  of  fire  box.  Experience  and  observation  will  teach  you 
to  put  most  ot   the  coal  in  back  end  of  fire-box. 

DON'T  think  engine  having  two  fire-box  doors  requires  twice  the  quantity 
of  coal  it  would  if  it  had  but  one.  The  extra  door  is  for  the  purpose  of 
distributing  the  coal  more  evenly  over  the  grate  surface,  with  less  effort 
on    the   part   of   the   fireman. 

DON'T  shovel  large  chunks  of  coal  into  fire-box,  because  you  find  them 
on  the  tank.  The  coal  house  men  have  instructions  to  break  it  the  sire 
of  an  apple.  If  not  projierly  broken,  report  it  to  road  foreman  of  engines 
or  to  master  mechanic,  inslead  of  fellow  engineers  or  firemen,  but  don't 
think  it  a  hardship  to  break  some  occasionally.  Better  break  it  than  to 
throw   in   large  chunks.      They  are   foundations   for  clinkers. 

DON'T  expect  the  fireman  to  fire  the  eiigine  with  one  or  two  sciK>ps 
to  each  fire,  and  also  ring  the  bell  for  highway  crossings  and  stations. 
Some  engineers  expect  this.  If  engine  is  equipped  with  an  air  bell-ringer, 
get  into  the  habit  of  starting  the  bell-ringer  when  blowing  the  whistle. 
By  so  doing,  the  habit  will  become  as  fixed  as  whistling  for  crossings  and 
stations.  Besides,  it  is  just  as  important.  Remember  the  engineer  is 
responsible. 

DON'T  put  in  a  heavy  fire  about  the  time  the  engine  is  shut  off  for  a 
station  or  down-grade.  The  heavy  cloud  of  black  smoke  is  evidence  the 
engine  crew  is  not  wirkinjj  in  harmony  or  practicing  economy.  If  on  train 
th?.t  stops  at  all  stations,  the  fireman  should  guard  against  it  and  learn 
when  to  stop  firing.  He  will  be  governed  by  grade,  service  and  weather 
conditions.  If  tram  does  not  make  all  station  stops,  the  engineer  should 
keep  the   fireman   informed  of   intended  stops. 

DON'T  forget  that  different  qualities  of  coal  and  different  makes  of 
grate  used,  govern  the  shaking  ot  gr.ites.  Coal  that  fills  up  and  clinkers, 
reiiuires  more  attention  than  the  better  grade.  The  object  is  to  keep  the 
grates  free  so  the  proper  annunt  of  air  can  be  admitted. 

DON'T  neglect  cleaning  your  fire  on  trains  that  are  long  hours  on  the 
road.  Make  use  of  the  fir.-t  opportunity,  ^'ou  will  get  better  results  with 
less  labor  and  coal,  and  avoid  leaky  flues.  Better  clean  out  a  Fmall  amount 
two  or  three  times  than  not  clean  it  at  all. 

DON'T  take  coal  or  water  oftener  than  necessary,  as  it  requires  an  extra 
amount  of  coal  to  again  get  a  heavy  train  in  motion,  especially  on  a  grade. 
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Ciood  judgment  12.  required,  in  order  not  to  run  short  before  getting  to 
next  coal  chute  or  water  tank.  Where  possible  take  water  only  from  tank 
containing  good  wate.r,  and  as  little  as  you  can  from  tanks  containing  poor 
water.  '■.y-.'.-''-^' 

DON'T  forget  that  leaks  in  the  lir  presiure  are  being  kept  up  by  an 
equal  amount  ot  stean;  pr-jssurc.  As  it  takes  coal  to  make  steam,  air  leakage 
means  a  wastr;  of  coal.  Keep  apparatus  on  your  engine  tignt,  and  insist 
on   trainmen   doing   their   part. 

DON'T  try  to  put  more  coal  on  tank  than  will  lay  on  it  securely.  All 
coal  dropped  off  by  overloa.linj?  is  wasted.  Also  keep  coal  from  falling  out 
lit  gangway  when  runninK.  This  may  be  only  a  little  each  day,  but  it  all 
counts  against  your  coal  records,  besides  it  looks  badly  when  strewn  along 
liie  tracks.  You  can  not  save  coal  by  tlic  ten;  it  must  be  in  pounds,  which 
in  time  make  tons. 

DON'T  forget  to  make  an  intelligent  reixjrt  on  yuur  work  slip  on  arrival 
at  roundhouse.  Consult  yiuir  fireman  m  regard  to  any  defect  that  has  come 
10  Lis  notice,  especially  with  grates,  dampers  or  firing  tools. 

DON'T  neglect  reporting  the  pop  valves  giound  in  when  leaking  or  when 
they  blow  back  eight  or  ten  pounds  before  seating.  Also  report  leaky  piston 
rod  and  valve  stem  packings,  or  if  cylinder  packing  or  valves  are  blowing. 
All  these  leaks  draw  on  the  coal  pile  unnecessarily;  it  takes  coal  to 
generate  the  wasted  steam.  This  also  applies  to  leaky  steam  heat  appliances, 
cylinder  cocks,  etc. 

DON'T  neglect  looking  at  coal  report  each  month  to  see  how  you  stand 
in  relation  to  others  in  same  .service  with  whom  you  are  comparable.  The 
other  crews  get  the  same  pay  you  do,  and  it  should  be  your  aim  to  be 
as  economicr.l  with  bt>th  fuel  and  supplies  as  they  are,  other  things  being 
equal.  Keep  posted  and  be  with  the  average.  It  will  be  to  your  credit 
and  interest  some  time;  therefore  aim  to  be  at  the  top. 

DON'T  think  when  coal  report  shows  you  using  only  two  pounds  more 
per  100  ton  miles  than  other  crews  in  same  service,  it  is  close  enough.  This 
means  tw  /  pounds  more  used  for  every  mile  you  hauled  100  tons — or 
another  way,  two  pounds  for  every  100  tons  hauled  one  mile.  Figure  this 
up  and  you  will  find  in  hauling  1,000  tons  100  miles,  a  difference  of  2,000 
pounds  or  one  ton.  This  method  of  showing  up  the  individual  record  is 
more  equitable  to  all  than  on  basis  of  milc-s  run  per  ton  of  coal. 

DON'T  think,  after  reading  over  this  chapter  of  "DON'TS"  you  should 
save  coal  to  the  detrinunt  of  the  service.  The  actual  amount  required  to 
make  up  time,  keep  on  time,  i»r  handle  tonnage,  is  not  what  we  are  trying 
to  save;  it  is  the  waste.  You  will  notice  the  proper  method  of  handling  the 
engine  to  the  extent  of  the  economical  use  of  fuel  only  has  been  considered. 

fuel  Meetings. — On  several  roads  fuel  meetings  are  held  from 
time  to  time.  On  the  Chicago,  Milwaukee  &  St.  Paul  these  coal 
meetings  are  held  at  the  various  division  points  three  or  four 
times  a  }ear.  In  addition  to  the  engineers,  firemen  and  mechani- 
cal officials,  the  local  operating  officials  are  also  present.  The 
men  are  encouraged  10  express  their  views  and  criticize  methods 
and  these  meetings  have  been  instrumental  in  bringing  about 
splendid  results,  not  only  as  concerns  the  work  of  the  engine 
crew  but  also  in  connection  with  the  operation  of  the  trains, 
etc  On  another  road  in  the  middle  west  the  assistant  superin- 
tendents of  motive  power  recently  went  over  the  divisions  where 
they  were  best  acquainted  and  hired  halls  and  talked  to  the 
enginemen  on  the  economical  use  of  coal. 


Coal  Premiums  for  Enginemen. 

The  practice  of  paying  premiums  to  enginemen  for  the  eco- 
nomical use  of  fuel  is  being  used  extensively  abroad.  It  has 
been  tried  to  some  extent  in  this  country — has  in  fact  been  used 
for  a  number  of  years  on  several  large  systems.  Two  important 
roads  have  recently  discontinued  the  practice  in  this  country  and 
as  far  as  we  have  been  able  to  ascertain  it  is  not  now  in  exten- 
sive use  on  any  road. 

Some  of  the  more  important  reasons  urged  against  its  use  are 
as  follows :  The  systems  ordinarily  used  for  determining  and 
checking  the  amount  of  coal  placed  on  the  tender  are  far  from 
perfect;  the  grade  of  coal  used  on  many  roads  varies  consider- 
ably, sometimes  even  on  the  same  division ;  the  engine  crews  are 
not  credited  with  excess  consumption  of  fuel  due  to  poor  dis- 
patching and  adverse  conditions  not  under  their  control;  the 
condition  of  power  is  far  from  uniform.  Possibly  the  most 
important  reason  is  that  fuel  is  comparatively  cheap  and  as  yet 
there  is  not  the  same  stern  necessity  for  fuel  economy  as  there 
IS  abroad.  Undoubtedly  the  time  is  not  far  distant  when  the 
railroads  may  be  forced  to  practice  far  greater  economy  than  is 
now  used  and  conditions  will  gradually  come  about  which  will 
make  it  possible  to  secure  the  same  careful,  systematic  service 
from  enginemen  as  is  found  in  England  and  on  the  continent. 

Among  several  questions  on  the  use  of  fuel  on  locomotives, 
which  were  recently  submitted  to  a  number  of  superintendents 
of  motive   power   was  this:   Do  you  pay  your  enginemen   pre- 


miums for  the  economical  use  of  fuel?  The  answer  was  in  all 
cases  in  the  negative.  Extracts  from  three  of  the  letters,  which 
touch  upon  this  question,  are  as  follows : 

"vVe  maintained  a  coal  premium  system  for  many  years.  It  was  dis- 
continued at  a  comparatively  recent  date,  with  the  idea  that  by  the  addi- 
tio'i  of  i::«tructDr-,,  and  an  increase  cf  inspectors,  the  economical  use  of 
fuel  would  b«;  promoted  belter  than  with  what  had  gotten  to  be  a  very 
complex   system  of  coal   premiums." 

"The  premiums  given  to  enginemen  for  saving  in  fuel  have  lately  been 
abolished,  as  it  lias  not  proven  economical.  This  system  was  based  on  the 
ton  mile." 

"For  a  number  of  years  we  kept  an  individual  record  of  the  coal  con- 
sunii)tion  by  each  engineer,  and  save  them  a  credit  mark  each  month  based 
upon  the  number  of  jwunds  of  coal  per  loaded  car  mile;  but,  after  a  thor- 
ough trial  for  a  number  of  years,  we  reached  the  conclusion  that  there 
were  so  many  variables  entering  into  the  computations  that  they  were 
leally  not  accurate,  and.  in  some  cases,  misleading.  1  think  the  engineers 
themselves  became  impressed  with  this  idea,  and  lost  interest  in  endeavoring 
to  secure  higli  rank  on  fuel  performance.  The  men  who  made  the  best 
records  in  many  cases  are  the  same  men  who  have  since  maintained  good 
fuel  records,  and  would  do  so  under  any  conditions,  they  being  the  men 
whose  interest  and  pride  is  in  doing  their  life  work  well;  the  other  class 
are  hard  to  reach  or  to  stimulate;  we,  therefore,  after  carefully  considering 
the  matter,  felt  that  the  expense  of  keeping  individual  records  was  not 
justified,  and  that  form  of  record  has  been  dropped;  for  the  same  reasons, 
we  do  not  pay  fuel  premiums  to  engineers  or  firemen." 

Some  railroad  officers  believe  that  a  premium  system  estab- 
lished under  proper  conditions  offers  one  of  the  most  inviting 
means  of  effecting  economies,  not  only  in  the  use  of  fuel  but  in 
other  directions.  The  indications  are  that  the  matter  will  be 
tried  out  on  at  least  one  road  and  under  conditions  which  will 
be  radically  different  from  anything  which  has  been  done  here- 
tofore in  this  country. 

The  premium  system  on  one  of  the  French  roads  was  de- 
scribed on  page  91  of  the  March.  1905,  issue  of  this  journal  in 
connection  with  one  of  G.  M.  Basford's  letters  on  "Impressions 
of  Foreign  Railroad  Practice."  This  road  pays  premiums  not 
only  for  fuel  economy  but  for  making  up  time  when  the  engine- 
men  are  not  responsible  for  the  delay,  for  economy  in  lubrication, 
and  for  runs  independent  of  premiums  for  economy.  They  are 
fined  for  excessive  fuel  consumption  and  irregular  runs.  These 
fines  are  rigidly  enforced  unless  the  engineer  can  prove  that  it 
was  due  to  some  cause  over  which  he  had  no  control. 


Fuel  Premiums  for  Traveling  Engineers. 
One  road  pays  its  traveling  engineers  premiums  based  on  the 
average    fuel   consumption   for  each   division.     Allowances   are 
made  for  each  class  of  service,  as  follows : 

Heavy  passenger  trains,  one  ton  per  10,000  ton  miles. 

All  stock  or  time  freight  trains,  .8  Ion  per  10,000  ton  miles. 

All  other  freight  trains,  .i'  ton  per  10,000  ton  miles. 

switch,  Yorl:  trains  or  helper  engines,  .25  ton  per  3  0,000  ton  miles. 

I<!le  under  itep.m,  .0?5  tons  per  hour. 

The  superintendent  of  each  division  keeps  an  accurate  record 
for  each  engineer  and  fireman,  showing  the  coal  consumed  for 
each  trip,  the  coal  allowed  and  the  excess. 

The  traveling  engineers  have  a  fixed  salary  of  $125.00  per 
month.  In  addition  they  receive  $1.00  for  each  point  the  per- 
centage is  reduced  below  the  allowance  for  the  first  10  points  and 
$5.00  per  point  thereafter.  Changes  are  made  in  the  schedule  to 
allow  for  winter  and  summer  weather.  Very  satisfactory  results 
are  claimed  for  this  method. 


Fuel  Performance  Records. 

Daily  versus  Monthly  Reports. —  Ihe  monthly  engine  perform- 
ance reports,  as  compiled  on  most  roads,  are  not  issued  until 
from  15  to  60  days  after  the  end  of  the  month  and  are  of  little 
value  in  checking  up  the  fuel  performance  of  the  different  crews. 
While  they  show  the  relative  performance  of  the  different  crews 
in  a  general  way,  they  do  not  distinguish  clearly  enough — in 
most  cases — between  the  different  kinds  of  service  in  the  same 
general  class,  nor  do  they  take  into  consideration  conditions 
which  may  materially  affect  the  fuel  constimption,  but  which  are 
not  under  the  control  of  the  enginemen.  Because  of  this,  these 
reports  seem  to  have  gradually  lost  their  value  as  a  means  of 
spurring  the  men  on  to  better  efforts. 

Realizing  this,  at  least  four  roads  have  established  what  is 
known  as  "daily  engine  performance  reports"  which   show  the 
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tonnage,  fuel  consumption,  weather  conditions  and  train  move- 
ment of  each  run.  These  reports  are  issued  the  day  following, 
or  at  the  latest  the  second  daj'  after  the  trip.  In  general,  exces- 
sive fuel  consumption  is  due  to  adverse  weather  conditions,  poor 
train  movement,  poor  fuel,  a  defective  locomotive  or  poor  work 
on  part  of  the  engine  crew.  If  the  weather  conditions  and  train 
movement  are  favorable  the  responsibility  for  poor  performance 
lies  between  the  fuel,  condition  of  locomotive  and  the  crew.  The 
matter  is  at  once  taken  up  with  the  roundhouse  foreman  and  the 
engine  crew,  and  the  trouble  is  located.  These  reports  have 
resulted  not  only  in  the  more  economical  use  of  fuel,  but  have 
called  forcible  attention  to  the  poor  condition  of  locomotives 
and  fuel.  In  some  instances  they  have  been  the  means  of  bring- 
ing about  better  train  movements. 

The  four  railroads  using  the  daily  report  system  are  the  Chi- 
cago, Milwaukee  &  St.  Paul  Railwaj',  the  La  Crosse  division  of 
the  Chicago,  Burlington  &  Quincy,  the  Great  Northern  Railway 
and  the  Atchison,  Topeka  &  Santa  Fe  Railway.  The  methods  of 
collecting  and  compiling  the  data  for  the  '"daily  reports"  on  these 
ro.ids,  and  in  fact  the  reports  chemselves,  differ  considerably, 
although  they  are  intended  to  accomplish  the  same  general  result. 
This  may  be  seen  from  the  following  descriptions : 


Daily  Engine  Performance  Reports. 
Chicago,  Burlington  &  Quincy. — In  1905  Mr.  N.  Frey,  master 
mechanic  of  the  La  Crosse  division  of  the  Chicago,  Burlington 


"train,"  "miles,"  "tons"  and  "engineer"  from  the  dispatcher's 
train  sheet.  The  coal  clerk  in  the  master  mechanic's  office  adds 
the  tons  of  coal  used  and  the  fireman's  name,  and  calculates  the 
ton  miles  and  the  pounds  of  coal  used  per  100  ton  miles. 

The  engineers  are  required  to  fill  out  a  delay  report  for  eadi 
trip.  Fig.  16.  The  cause  of  the  delay  is  entered  in  the  column 
headed  "remarks."  When  the  coal  clerk  has  completed  the  coal 
performance  sheet  he  attaches  the  delay  reports  to  it  and  hands 
it  to  the  master  mechanic.  If  the  coal  consumption  per  100  ton 
miles  is  excessive  for  a  certain  run  the  master  mechanic  or  the 
road  foreman  of  engines  can  refer  to  the  delay  report  and  see 
the  exact  conditions  under  which  the  run  was  made.  If  the 
delays  on  the  run  are  not  excessive  and  the  weather  conditions 
are  favorable  something  must  be  wrong  with  the  grade  of  fuel, 
the  firing,  or  the  engine,  and  the  matter  is  at  once  taken  up 
with  the  engine  crew  and  the  roundhouse  foreman. 

At  some  points  on  the  division  the  coal  is  actually  weighed 
when  it  is  delivered  to  the  engine;  at  others  it  is  measured  in 
buckets,  while  in  some  cases  the  hostler  estimates  it.  The  ten- 
ders start  from  the  terminal  with  a  full  load.  Wherever  coal  is 
taken  the  liostlcr  fills  in  a  slip  in  the  engineer's  coal  book  and 
tears  it  out  and  forwards  it  to  the  master  mechanic's  office  by 
mail.  Before  the  small  slip  is  torn  off  (there  are  three  of  them 
attached  to  each  large  slip)  the  proper  notation  is  made  on  the 
large  slip  shown  in  the  illustration  (Fig.  17)  and  on  the  stub, 
which  is  similar  to  it.     At  the  end  of  the  run  coal  is  taken;  the 
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&  Quincy  Railroad,  put  into  effect  a  system  of  daily  engine  coal 
and  delay  reports,  which  not  only  effected  a  considerable  saving 
in  fuel  but  has  otherwise  improved  the  service. 

The  following  results  gained  during  1905  and  1906,  as  com- 
pared with  1904,  are  of  interest: 

COAL    PERFORMANCE. 

Through   Freight   Service. 

1904.  1905.  1906. 

Total    ton    miles    1,133,402,447     1,265,182,755  1,401,072,722 

Tons   coal   used    85,823  86,712  89,192 

Lbs.   coal  per  100  ton  mile?...  15.1  13.7  12.7 

Improvement  in  Pounds  of  Coal  Used  per  100  Ton  Miles. 

1906    over    1904 1.4     lbs. 

1»06       ••        1604 2.4 

1906       "       1905 1.0       " 

To  handle  1905  tonnage  on  basis  of  1904  would  require  8,856  more  tons 
of  coal  valued  at  $15,055.00.  To  handle  1906  tonnage  on  basis  of  1904 
would  require  16,862  more  tons  at  a  cost  of  $28,665.00.  To  handle  1906  on 
basis  of  1905  would  require  7,005  more  tons  at  a  cost  of  $11,910.00. 

Ihis  system  was  not  applied  to  passenger  service  until  1906. 
The  following  is  a  comparison  of  the  results  gained  during  that 
year  and  1905:  a 

COAL  PERFORMANCE. 

Passenger  Service. 

I  ■  1905. 

T-tal    car   miles    i'.,.i»...'.i, . . .      3,048,016 

Total  tons  coal   used 25,047 

Lbs.  of  coal  used  per  car  mile 16.4 

Saving  1906  on  Basis  of  1905. 

In  lbs.   per  car   mile 2.5 

In    tons   of   coal 5,190 

Value  of  coal  saved $8,853.00 

One  of  the  daily  coal  performance  sheets  is  shown  in  Fig.  15. 

The    division     superintendent    furnishes    the    items    "engine," 


1906. 
4,152.834 
28,855 
13.9 


amount  burned  on  the  trip  is  therefore  equal  to  that  taken  on  the 
run  and  at  the  end  of  the  trip.  The  hostler  at  the  terminal  for- 
wards the  brge  coal  slip  to  the  master  mechanic's  office.  The 
daily  coal  performance  reports  are  being  used  in  connection  with 
the  way  freight  service,  as  well  as  with  the  through  freight  and 
passenger  service.  The  results  with  the  way  freight  are,  how- 
ever, not  as  accurate,  as  the  tonnage  used  in  the  calculations  is 
that  of  the  train  when  it  reaches  the  terminal.  It  has  been 
found  that  Lhis  usually  agrees  quite  closely  with  the  actual  aver- 
age tonnage  during  the  run.  If  necessary,  the  actual  tonnage 
could  be  secured  but  the  conditions  on  this  division  are  such 
that  it  is  not  thought  necessary. 

The  cost  of  keeping  these  records  is  about  $25.00  per  month. 
In  addition  to  checking  up  the  poor  enginemen  it  has  been  found 
of  great  value  in  locating  mechanical  defects.  The  engines  in 
the  through  freight  service  are  pooled  and  if  a  certain  engine 
shows  up  poorly  with  two  or  three  different  engine  crews  the 
roundhouse  foreman  is  asked  to  give  it  a  thorough  inspection, 
and  invariably  something  is  found  to  be  wrong,  such  as  leaky 
«;team  chest  bushings,  steam  pipes,  etc.  W^hen  the  report  was 
first  started  seventeen  loose  piston  valve  bushings  were  located 
and  renewed.  Under  ordinary  conditions  these  would  probably 
not  have  been  discovered  for  a  considerable  time. 

The  delay  reports  are  quite  necessary  in  connection  with  the 
coal  reports,  as  they  place  the  responsibility  between  the  operat- 
ing and  mechanical  department  and  the  engineman  is  not  called 
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to  account  when  the  fault  is  in  the  dispatching.  Monthly  per- 
formance sheets  are  also  prepared  and  posted  in  the  round- 
houses. The  accompanying  table  shows  part  of  one  of  these 
monthly  reports.  The  crews  are  divided  into  what  is  known  as 
first  and  second  class ;  those  in  the  first  class  have  a  coal  record 
better  thr.n  the  average  and  those  in  the  second  class  below  it. 
The  record  reproduced  is  for  through  freight  service  Separate 
reports  are  issued  for  way  freight  service  and  passenger  service. 

t'ERFOk.M.X.NCK  OF    ENGI.NEKRS    IN    FREKJHT   SERVICE 
OX   LA  CROSSE  DIVISION. 

Month  of  December,  1JI07. 


F-ngineer.  Fireman. 
First  I'lass. 
Lakowsky,   F".   E.      Fisher 
Snyder,    C.    J.  Smith 

Larson,  C.  L.  IJeil 

iuhnson,    W.    S.        Pructz 
toytr,    John  Dixon 


Total 

Ton 

Miles. 

3,290,605 
5,90.s,873 
2,48;i,766 
2,957,526 
5,564,700 


Tons 
Coal. 

162 
29'J 
146 
183 
35.3 


Pounds  per 

100  Ton 

Miles. 

10.0 
lo.n 
11. « 
12.4 
12.7 


Cost  for 

Hauling 

1,000  Tons 

1,(100  .Miles. 

85.00 

85.00 

100.30 

105.40 

107.S5 


that  when  the  tender  is  filled  at  the  end  of  the  trip. 
With  this  information  in  hand  it  is  the  matter  of 
only  a  few  minutes  to  calculate  the  other  informa- 
tion on  the  form.  To  facilitate  the  making  of  these 
calculations  a  set  of  tables,  in  book  form,  has  been 
arranged  by  Mr.  VV.  M.  Harvey,  auditor  of  mate- 
rial accounts.  These  are  arranged  so  that  it  is  pos- 
sible to  quickly  find  the  ton  miles,  knowing  the 
tonnage  and  mileage.  Having  found  this  and  hav- 
ing the  pounds  of  coal  used  on  the  trip,  other  tables 
are  included  to  determine  the  pounds  of  coal  con- 
sumed to  haul  100  tons  one  mile. 

These  daily  reports  are  completed  the  day  fol- 
lowing, or  at  the  most  the  second  day  after  the 
run.  One  copy  of  the  report  is  sent  to  the  auditor 
of  material  accounts  and  the  other  is  kept  by  the 
dispatcher.  If  the  fuel  consumption  is  excessive 
for  a  certain  trip  and  the  train  has  not  been  badly 
delayed  and  the  weather  conditions  have  been  fa- 
vorable, the  matter  is  called  to  the  attention  of 
the  mechanical  department,  and  the  condition  of 
the  engine  is  looked  into  and  the  enginemen  are 
called  upon  for  an  explanation. 

Based  upon  these  train  dispatcher's  reports  a 
statement  is  prepared  each  month  by  the  auditor 
of  material  accounts,  showing  the  train  miles,  ton 
miles  and  average  tons  per  train  for  the  east  and 
west  bound  trains  on  the  different  divisions;  also 
the  train  miles,  ton  miles,  average  tons  per  train, 
lK)unds  of  coal  consumed,  average  pounds  of  coal 
per  100  ton  miles  and  average  miles  per  hour  for 
all  of  the  trains  on  each  division.  This  is  for  main 
line  service  only  and  makes  it  possible  to  compare 
the  average  performance  on  the  different  divisions. 
Under  the  "average  tons  per  train"  and  "average 
pounds  of  coal  per  loo  ton  miles"  arc  three  col- 
umns, so  as  to  show  the  comparative  figures  for 
the  same  period  during  the  previous  year  and  the 
gain  or  loss  over  that  year. 

Atch'tson,  Topeka  &  Santa  Fe  Ry. — In  connec- 
tion with  the  organization  of  the  fuel  department 
on  the  Santa  Fc  (see  page  134),  it  has  been  found  advisable  to 
institute  a  system  of  daily  engine  performance  reports  to  assist  in 
locating  the  poor  firemen  and  following  them  up,  to  locate  me- 
chanical defects  or  defects  in  design  which  may  effect  the  coal 
economy,  and  to  check  the  improper  dispatching  of  trains. 

The  daily  coal  performance  sheet  may  best  be  understood  by 
reference  to  Fig.  19.  As  may  be  seen  the  greater  part  of  this 
form  is  prepared  from  the  train  dispatcher's  report.  The  infor- 
mation in  the  column  marked  "not  to  be  filled  in  by  train  dis- 
patcher" is  filled  in  by  the  fuel  supervisor.  The  coal  or  fuel  oil 
consumed  is  ti-.ken  from  the  daily  reports  sent  in  by  mail  from 
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Total  and  average: — 

This    Mo 122,554,77s 

.Same    .Mo.   last   ve.ir  131,1!):.',4.S2 

Last    Mo 154,952,831 

Chicago,  Milwaukee  Gr  St.  Paul  Raihvay. — The  Chicago,  Mil- 
waukee &  St.  Paul  Railway  has  had  in  effect  for  a  considerable 
time  what  is  known  as  the  "Train  Dispatcher's  Daily  Report  of 
Train  Tonnage  and  Coal  Consumption."  The  form  for  this  re- 
port is  .shown  in  Fig.  18.  The  conductor  wires  in  the  gross  ton- 
nage of  the  train  from  certain  points  known  as  "tonnage  points," 
places  where  a  change  is  usually  made  in  the  tonnage. 

The  coal  pits  of  the  tenders  are  supposed  to  be^filled  when  the 
train  leaves  the  terminal.  The  foremen  at  the  coaling  stations 
wire  in.  once  a  day  or  more,  the  amount  of  coal  given  to  each 
engine.  The  dispatcher  determines  the  total  amount  of  coal  used 
on   the  trip  by  adding  the  amounts  for  each   engine,  including 
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Coal  in  Tank  at  start,      •       • 

G>al  Taken  at 

Coal  Taken  at 

Coal  in  Tank  at  end  of  trip,     • 
Total  Coal  consumed. 
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„Lbs. 
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Charge  _ . 


Lbs. 
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FIG.    17. — COAL    TICKET,   C.    B.    &    Q.    R.    R. 
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the  fuel  stations;  the  other  items  are  calculated  in  the  oBtce  of 
the  fuel  supervisor.  These  reports  are  ready  within  two  or  three 
days  after  each  trip.  The  information  on  this  sheet  enables  the 
fufci  supervisor  to  determine  .at  once  whether  excessive  fuel  con- 
sumption is  due  to  poor  dispatching,  w^eather  conditions,  or  to 
poor  tiring  and  a  defective  engine.  If  due  to  the  latter  causes, 
the  matter  is  at  once  taken  up  with  the  engine  crew,  while  it  is 
>till  fresh  in  their  minds.  The  results  have  been  very  satisfac- 
tory. 

1  wo  simple  monthly  performance  reports  are  also  used  to 
advantage.  One  of  them.  Fig.  20,  is  for  the  operating  officers 
and  is  a  check  on  the  train  movement  and  fuel  consumption.  The 
second,  Fig.  21.  shows  the  fuel  performance  for  the  different 
enjaneerp  or  engines  and  is  posted  in  the  engine  houses  each 
month.  The  last  two  columns  show  the  total  money  gain,  or 
loss,  based  upon  the  average  cost  per  ton  mile  and  serves  to 
bring  the  importance  of  fuel  economy  forcibly  before  the  men. 

Great  Northern  Raihvay. — A  daily  bulletin  of  the  performance 
<^f  enginemen  (Fig.  22)  is  posted  at  the  division  terminal  round- 
houses and  copies  are  furnished  to  the  road  foreman  of  engines, 
master  mechanics  and  superintendent  of  motive  power.  This 
statement  covers  road  enginemen  only;  enginemen  in  service  at 
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Other  than  division  terminals  are  not  considered  owing  to  the 
difficulty  of  getting  information  promptly.  These  statements  are 
posted  m  the  roundhouse  early  each  day  and  excessive  con- 
sumption of  coal  and  oil,  and  delays  due  to  engine  failures  are 
prompdy  investigated  by  the  road  foreman  of  engines.  If  the 
amount  of  coal  used  is  excessive  in  comparison  to  the  time  on 
the  road,  size  of  train,  etc.,  the  roundhouse  foreman  is  instructed 
to  make  a  careful  examination  of  the  engine  and  if  it  is  found  to 
be  in  good  condition  the  matter  is  taken  up  with  the  engine  crew. 
In  this  way  cases  of  improper  handling  of  the  engine  and  poor 
tiring  are  often  located.  Excessive  time  on  the  road  and  bad 
delays  are  referred  to  the  superintendent  and  trainmaster. 

These  bulletins  are  said  to  be  responsible  for  the  prompt  cor- 
rection of  such  defects  as  leaky  steam  pipes,  improper  draft. 
worn  packing  rings,  etc..  as  the  engineers  are  careful  to  report 
all  necessary  work,  and  if  the  coal  consumption  is  high  special 
efforts  are  made  to  locate  the  cause.  As  may  be  seen  by  refer- 
ring to  the  form,  the  train  dispatcher,  roundhouse  foreman  and 
engineer  are  each  expected  to  fill  m  independently  certain  of  the 
columns,  in  some  instances  offering  a  check  upon  each  other  and 
insuring  accurate  information.  The  figures  for  colunm  12  are 
taken  from  the  coal  ticket  stub,  which  is  filled  in  by  the  engineer 
and  is  turned  in  by  the  hostler  after  the  tender  is  filled  at  the 
end  of  the  trip.  Columns  12,  13,  14  and  16  are  furnished  by  the 
oil  house  man  at  the  terminal  and  the  engineer  makes  a  report 
of  any  oil  or  waste  tikcn  at  other  points  on  the  trip.  The  coal 
ticket  is  practically  the  same  as  that  used  on  the  Qiicago,  Bur- 
lington &  Quincy,  as  illustrated  on  Fig.  17.  The  hostlers  judge 
as  to  the  amount  of  coal  taken. 

No  monthly  statement  is  issued  as  to  the  performance  of  the 
enginemen,  but  a  statement  is  made  up  each  month  showing  the 
performances  of  the  different  classes  of  locomotives  on  each 
division.  1  his  shows  the  mileage  made  by  each  class  of  engines, 
including   light,   freight,   passenger,   mixed,   helper    (freight  and 


passenger),  work  and  switch  service  and  the  total  mileage  for 
all  classes ;  the  gross  tons  one  mile  for  freight  service ;  the  pas- 
senger tram  cars  one  mile ;  tons  per  draft ;  fuel  consumed  in 
tons  for  freight  service,  passenger  service  and  both ;  the  average 
price  of  coal  per  ton  and  its  total  cost ;  the  cost  of  repairs, 
divided  into  ordinary,  general,  wreck  and  total ;  the  pounds  of 
coal  per  100  ton  miles  of  freight  service  and  per  100  passenger 
car  miles ;  the  miles  run  per  ton  of  coal  in  passenger  and  freight 
service  and  per  pint  of  valve  oil  and  engine  oil;  the  cost  per  mile 
run  in  cents,  divided  as  follows:  fuel,  repairs,  wages,  oil  and 
waste,  stores  and  total.  These  figures  offer  a  direct  comparison 
of  different  classes  of  engines  engaged  in  the  same  class  of  ser- 
vice, making  it  possible  to  determine  which  class  or  type  is  the 
most  economical  for  that  service. 


The  Waste  of  Energy  in  Railroad  Operation. 
By  D.  C.  Buell. 

(This  paper  'das  read  at  the  1907  convention  of  the  Traveling 
Engineers'  Association.  It  is  essentially  a  study  of  fuel  econo- 
mies, for  z\.'Jiile  some  of  the  matters  mentioned  may  seem  foreign 
to  that  subject,  yet  each  one  is  reflected  to  a  greater  or  less  ex- 
tent on  the  fuel  bill.  It  serves  to  emphasize  the  fact  that  not 
only  is  it  necessary  for  those  in  the  mechanical  department,  who 
have  actual  charge  of  the  fuel,  to  exercise  care  and  judgment  and 
co-operate  with  one  another,  but  the  various  departments — pur- 
chasing, operating,  maintenance  of  way  and  mechanical — must 
co-operate  to  secure  the  best  results.  The  paper  is  worthy  of 
the  most  careful  thought  and  study.) 

The  energy  wasted  on  railroads  may  for  our  purpose  be  di- 
vided into  three  classes: 

First — Energy  wasted  by  present  well-established  systems 
which,  while  known  to  be  wasteful,  nevertheless  appear  to  be  in 
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some  cases  the  only  practical,  or,  in  others,  the  most  economical 
means  to  accomplish  the  desired  results. 

Second — Energy  now  wasted  by  improper  systems  of  man- 
agement or  improper  or  uneconomical  machines  or  devices  of 
various  kinds  now  in  use,  these  being  under  the  control  of  offi- 
cials higher  than  the  road  foreman  of  engines. 

Third — Energy  now  wasted  either  by  improper  systems  of 
management  or  by  improper  methods  of  handling  or  working 
machines,  or  the  improper  condition  of  the  machines  themselves, 
over  all  of  which  the  jurisdiction  of  the  road  foreman  of  en- 
gines extends. 

If  *****  * 

Science  has  proven  that  the  mechanical  equivalent  of  one  heat 
unit  (B.  T.  U.)  is  778  foot  pounds  of  work,  so  that  to  produce 
one  horsepower  for  an  hour  would  require  power  equivalent 
to  2,545  heat  units.  One  pound  of  coal  when  properly  burned 
will  give  off  about  14,100  heat  units,  or  enough  to  produce  five 
and  one-half  horsepower  for  one  hour.  In  locomotive  service  it 
takes  at  the  lowest  estimate  twenty-five  pounds  of  water  (steam) 
per  indicated  horsepower  per  hour.  Neglecting  the  loss  due  to 
friction  of  the  engine,  this  would  mean  that  to  produce  five  and 
one-half  horsepower  per  hour  in  a  locomotive  would  require 
1371^  pounds  of  water,  and  as  one  pound  of  coal  evaporates  only 
about  five  pounds  of  water  in  a  locomotive  boiler,  twenty-seven 
and  one-half  pounds  of  coal  would  be  required,  that  is,  only 
3.6  *  per  cent,  of  the  actual  energy  in  the  coal  is  realized  in  this 
case,  the  other  96.4  per  cent,  being  energy  wasted,  due  to  the 
method  of  converting  the  heat  into  work. 

♦  ♦***** 

Aside  from  the  method  of  generating  power  its  use  must  be 
considered.    The  grade  line  of  the  road  may  be  such  that  a  very 


maintained.      All    increased    resistance   of  this   kind,    of   course, 
means  a  corresponding  waste  of  power. 

The  foregoing  cases  are  what  might  be  called  fundamental 
wastes  on  a  road,  that  is,  they  are  determined  by  the  physical 
condition  of  the  road,  the  class  of  power  and  equipment  and  the 
fixed  policy  of  the  management.  There  are  numerous  other 
wastes,  however,  that  the  road  foreman  of  engines  is  directly 
interested  in  and  which  he  can  reduce  to  a  minimum.  There  is 
a  possibility  of  a  large  loss  of  energy  due  to  improper  lubrica- 
tion of  locomotives  and  cars.  The  subject  has  been  so  thor- 
oughly worked  up  by  the  different  oil  companies  that  there  is 
no  question  but  what  the  amount  of  oil  generally  allowed  for  an 
engine  or  car  is  sufficient  if  properly  used  or  applied.  A  waste 
of  energy  will  occur,  however,  if  the  matter  is  not  propi.rly  at- 
tended to.  Dry  valves  on  a  locomotive  will  make  a  difference 
of  twenty-five  to  fifty  tons  in  the  train  load  that  can  be  hauled 
over  the  grades,  and  there  is  reason  to  believe  that  the  waste 
would  be  greater  in  proportion  on  a  comparatively  level  road. 
Hot  pins,  eccentrics,  driving  boxes,  etc.,  cause  waste  through  in- 
creased friction  of  the  parts,  although  the  loss  of  time  caused  is 
a  much  greater  and  more  costly  item  than  the  loss  through  in- 
creased friction;  the  same  is  true  of  hot  boxes  On  trains  due  to 
improper  lubrication. 

FUEL    DEP.\RT.MENT    08GANIZATI0X. 

The  problem  of  fuel  consumption,  or  l>etter  combustion  of 
fuel,  is  another  serious  matter.  On  most  roads  there  is  no  one 
man  who  is  held  accountable  for  the  amount  of  fuel  used.  It 
would  seem  that  there  is  room  on  a  railroad  to-day  for  a  man 
whose  title  might  be  fuel  superintendent,  who  would  have  charge 
of  and  direct  the  work  now  done  by  the  fuel  agent,  including 
inspection  of  coal  and  the  assignment  of  certain  grades  of  coal 
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large  amount  of  power  is  wasted.  Possibly  a  small  expendi- 
ture on  grade  reduction  would  more  than  pay  for  itself  in  power 
saved.  The  method  of  handling  tonnage  is  also  to  be  consid- 
ered, as  when  the  rating  is  too  light  energy  is  wasted  by  not 
using  the  machinery  to  its  economical  capacity,  and  vice  versa; 
if  an  engine  is  overloaded,  energy  is  wasted  in  shpping,  stalling, 
in  doubling  hills  and  due  to  the  much  slower  rate  of  speed  at 
which  train  is  moved,  which  is  a  controlling  factor  in  consider- 
ing the  amount  of  energy  wasted.  The  type  of  steam  engine 
used  is  a  factor  also,  some  roads  using  very  large  and  powerful 
engines,  others  using  small  power,  some  with  compound  loco- 
motives, Walschaert  valve  gear,  superheaters  and  other  devices, 
all  endeavoring  to  give  greater  economy  and  better  service. 

Each  type  of  engine,  valve  gear  or  special  device,  if  it  has 
merit,  shows  its  greatest  economy  under  certain  special  con- 
ditions, and  in  order  to  save,  rather  than  waste,  careful  considera- 
tion should  be  given  to  the  selection  of  not  only  the  locomotive, 
but  the  special  devices  on  it,  to  insure  having  a  machine  that  will 
be  economical  under  the  conditions  under  which  it  will  have  to 
work.  The  track  conditions  in  a  great  many  cases  are  such  that 
the  friction  or  train  resistance  of  the  cars  passing  over  it  is 
greatly  increased  over  what  it  would  be  were  the  track  properly 


*  The  Pennsylvani.1  Railroad  locomotive  tests  at  St.  Louis  showed  heat 
efficiencies  of  from  3  to  8  per  cent,  for  the  various  locomotives  under 
different  conditions. 


to  various  coaling  stations.  He  would  be  so  closely  in  touch 
with  the  mechanical  department  that  he  would  be  able  to  advise 
what  class  of  coal  was  to  be  furnished  each  division  point,  so 
that  engines  might  be  drafted  for  the  class  of  fuel  to  be  burned, 
and  he  would  have  on  his  staff  a  corps  of  traveling  firemen  to 
see  that  the  men  were  properly  instructed  concerning  the  prin- 
ciples of  combustion  and  were  firing  their  engines  according  to 
correct  principles,  and  that  the  engines  were  drafted  so  that  they 
would  burn  the  fuel  in  an  economical  manner  when  properly 
fired.  Such  a  man  should  be  able  to  effect  a  wonderfully  large 
saving  when  it  is  considered  that  to-day  the  fuel  agent  in  some 
cases  is  trying  to  make  a  record  by  buying  cheap  fuel  and  will 
not  admit  there  is  such  a  thing  as  poor  coal.  The  mechanical 
department,  to  avoid  steam  failures,  is  drafting  engines  to  handle 
the  poorest  fuel,  and  the  men  on  account  of  poor  coal,  improp- 
erly drafted  engines,  or  lack  of  interest,  are  burning  from  ten  to 
twenty  per  cent,  more  fuel  than  necessary. 

Of  other  channels  through  which  energy  is  wasted  may  be 
mentioned  the  following: 

COAL    WASTED, 

Coal  not  properly  inspected  at  the  mines,  allowing  slack  and 
dirt  in  considerable  amounts  to  take  up  space  in  cars,  tanks  and 
fire-boxes  that  the  coal  should  occupy,  to  say  nothing  of  the  loss 
caused  by  dirty  fires,  clinkers,  etc 
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Coal  spilled  at  coal  chutes  and  not  picked  up. 

Coal  stolen  all  along  the  line. 

Coal  wasted  on  account  of  improper  or  wasteful  methods  of 
firing  up  engines  at  the  roundhouse. 

Coal  spilled  from  engine  tanks  being  filled  too  full. 

Coal  spilled  from  engine  deck  on  account  of  its  not  being  kept 
clean. 

Coal  wasted  through  grates  on  account  of  the  fireman  shaking 
them  improperly. 

Coal  wasted  on  account  of  firing  not  being  properly  done. 

HE.\T   WASTED  ON    ACCOUNT  OF: 

Ash-pans  not  properly  made  for  admission  of  air  to  give 
proper  combustion  or  not  kept  cleaned  out. 

Engines  not  drafted  right  to  give  proper  combustion. 

Boilers  or  flues  being  dirty. 

Steam  leaks  in  fire-box  or  front  end  that  interfere  with  the 
proper  combustion  of  the  fuel  as  well  as  wasting  heat  by  the 
leakage. 

Forcing  the  fire  too  hard,  drawing  the  gases  out  of  the  stack 
at  too  high  a  temperature. 

Engines  not  properly  lagged. 

Heat  wasted  which  might  be  saved  by  hollow  fire-brick  arches, 
combustion  tubes,  feed-water  heaters  or  special  devices  of  this 
nature  that  have  been  proven  economical. 

STEAM    WASTED  DUE   TO : 

Valves  or  cylinder  packing  blowing. 

Cylinders  not  smooth.  That  is,  where  the  inside  of  the  cylin- 
der wall  has  not  become  glazed  so  as  to  reflect  the  heat  and  keep 
it  in  the  cylinder,  instead  of  absorbing  it,  and  radiating  it  out  as 
a  cylinder  which  is  pitted  or  unglazed  will  do. 

Leaks  across  steam  passages. 

Leaks  in  steam  valves. 

Pipes  or  fittings  leaking,  either  on  the  engine  or  in  the  cab. 

Improper  location  of  piping  or  working  of  the  injectors. 

Air  leaks  on  the  engine  or  cars. 

Steam  heat  leaks. 

Hot  water  leaks  at  any  point  from  boiler  or  fittings. 

Steam  wasted  through  the  pops  on  account  of  the  engine  not 
being  fired  properly. 

POWER   WASTED   ON    ACCOUNT   OF: 

Valves   set  improperly. 

Lack  of  lubrication. 

Improper  feeding  and  firing  of  the  boiler. 

Improper  running  and  handling  of  tiie  engine. 

Drafting  the  engine  so  as  to  give  excessive  back  pressure. 

Improper  handling  of  the  air. 

Brakes  set  up  too  close. 

The  waste  of  time  on  a  railroad  is  almost  always  accompanied 
by  a  waste  of  energy  because  cars,  engines  and  men  are  lying 
around  when  they  might  be  doing  useful  work. 

TIME    W.\STED    AT    ROUNDHOUSE    DUE    TO  I 

Engineers  not  making  proper  work  reports.  Some  one  has 
said  that  the  word  "examine,"  as  used  by  engineers  on  work 
book  reports,  has  cost  the  railroad  companies  hundreds  of  thou- 
sands of  dollars.     Get  your  men  to  make  correct  work  reports. 

Inefficient  or  insufficient  force  not  getting  work  done  promptly, 
thus  delaying  a  $15,000  machine  for  want  of  machinist  or  helper. 

Sand-house,  coal-chute,  water  tank  and  cinder  pits  not  prop- 
erly arranged.  If  you  study  your  terminal  you  may  be  able  to 
suggest  some  improvement  in  the  layout  that  can  be  made  at 
reasonable  cost  and  would  save  more  than  enough  in  the  cost 
of  handling  engines  to  pay  the  expense. 

Lack  of  proper  supplies  at  storehouse,  requiring  engineers  to 
hunt  up  foremen  and  then  spend  more  time  robbing  other  en- 
gines to  get  what  they  want. 

Lack  of  tools  on  engines,  so  that  engineers  cannot  do  neces- 
sary work  promptly.  .\  good  locker  room  where  tools,  oil  cans 
and  overalls  can  be  locked  up  will  save  most  of  this  trouble. 

Employing  a  boy  who  cannot  be  depended  upon  to  do  calling, 
when  a   few   dollars   more   a  week   would  pay   for  a   man   who 


would  have  some  judgment  and  discretion  and  would  save  five 
times  that  amount  in  terminal  overtime. 

Not  having  a  proper  record  of  where  men  live  and  can  be 
called. 

Not  having  extra  men  enough  to  keep  power  moving  as  fast 
as  ready  and  wanted. 

Not  having  men  called  in  time  so  they  can  get  ready  to  go  out 
on  their  call. 

TIME    WASTED   ON    ROAD   DUE    TO : 

Not  having  proper  tools  on  engines  in  case  anything  happens. 

Trying  to  stop  an  engine  at  water  tank  with  a  long  train  in- 
stead of  stopping  short  and  cutting  the  engine  off. 

Xot  having  fire  in  condition  to  go,  after  meeting  a  train  or 
getting  orders. 

Xot  oiling  around  promptly. 

Engineer  and  conductor  not  working  together  to  make  meet- 
ing points  or  figure  on  station  work. 

Careless  handling  of  train  and  pulling  out  draw-bars  and  bad 
order  of  cars. 

Xot  watching  for  signals  from  train  crew. 

Not  having  a  supply  of  sand  at  convenient  points  between  ter- 
minals for  bad  weather  or  emergencies. 

Engines  not  properly  washed  out,  causing  foaming  and  conse- 
quent loss  of  tonnage  or  time. 

Allowing  coal  to  get  in  tanks,  stopping  up  injector  supply  pipes. 

Xot  cleaning  strainers  in  injector  supply  pipes  at  frequent  in- 
tervals. 

Water  accumulating  in  main  reservoir,  thus  requiring  a  longer 
time  than  necessary  to  release  brakes. 

Xot  keeping  sanding  devices  in  good  working  order,  with  re- 
sult that  engine  slips  badly  in  starting  train  or  on  hard  pulls. 

Engineer  and  fireman  not  working  together  so  they  will  have 
steam  and  water  where  needed. 

Fireman  not  awaking  to  the  fact  that  ash-pan  needs  cleaning 
until  engineer  and  train  crew  are  ready  to  go. 

Engineer  laying  down  when  something  goes  wrong  with  his 
engine  when  with  a  little  thought  and  some  energy  he  could 
have  fixed  things  and  brought  his  train  in. 

Crew  stopping  to  eat  just  where  it  suits  them  without  notify- 
ing tile  dispatcher  or  regarding  the  possible  disarrangement  of 
his  plans. 

Engineer  or  conductor  not  advising  dispatcher  if  anything  is 
going  wrong  so  they  cannot  make  the  time  expected  of  them. 
This  hurts  the  other  fellow  at  meeting  points  and  maybe  ties  up 
the  road. 

Engineer  not  willing  to  admit  there  is  anything  wrong  with 
his  engine,  resulting  in  long  arguments  between  engineer,  con- 
ductor and  dispatcher,  with  consequent  waste  of  time.  This  is 
due  in  many  cases  to  the  f.ict  that  the  engineer  is  ''burned  up" 
so  badly  if  he  admits  an  engine  failure  that  he  will  deliberately 
say  there  is  nothing  wrong  with  his  engine  when  he  knows  he 
could  not  make  ten  miles  an  hour  with  the  train.  Do  not  let 
your  men  get  false  ideas  about  not  admitting  there  is  anything 
wrong,  so  the  train  can  be  reduced  if  necessary. 

There  is  a  great  deal  of  energy  wasted  in  the  yard  and  on  the 
road  directly  chargeable  to  the  transportation  department,  part 
of  the  cost  of  which  in  many  cases  falls  on  the  mechanical  de- 
partment. For  example,  time  wasted  in  not  having  trains  made 
up,  crews  ready  or  the  yard  open  so  the  engine  can  get  to  the 
train  and  get  out  on  call. 

Indifference  in  matter  of  switching  coal  to  chutes,  cars  of 
company  material  to  the  rip  track  or  roundhouse,  switching  bad 
orders  to  the  rip  track  and  pulling  and  setting  rip  tracks  prop- 
erly, pulling  cinder  track,  etc.  Along  this  line  may  be  men- 
tioned the  seeming  delight  some  switchmen  take  in  blocking  the 
roimdhouse  leads,  so  engines  cannot  get  in  or  out. 

There  is  also  time  wasted  getting  bills  and  orders,  all  of  which 
is  reflected  in  cost  of  coal  charged  against  engines  and  wages  of 
enginemen,  etc. 

On  the  road  there  may  be  waste  due  to  poor  distribution  of 
time  on  schedules,  poor  dispatching,  slow  orders  out  which 
should  have  been  canceled,  orders  put  out  at  points  where  it  is 
hard  to  stop  and  start  when  some  place  where  train  would  have 
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to  stop  for  water  or  a  meeting  point  could  have  beer  used  just 
as  well. 

Another  waste  is  due  to  trains  being  made  up  improperly, 
loads  behind  instead  of  ahead,  empty  car  doors  open,  short  loads 
in  what  is  supposed  to  be  a  through  train,  etc. 

Slow  orders  put  out  by  the  maintenance  department  also  add 
to  the  fuel  bill,  because  unfortunately  they  are  usually  neces- 
sarily placed  on  track  just  at  the  foot  of  a  grade  or  on  a  curve 
on  some  hard  pull. 

Many  water  tanks  are  located  so  that  it  is  up-hill  both  ways 
away  from  them.  Of  course,  the  streams  are  usually  found  at 
the  bottom  of  hills,  but  it  is  cheaper  to  pump  water  to  a  tank 
at  the  top  of  the  hill  than  to  pull  the  train  from  a  standstill  to 
the  same  point ;  stations  are  located  so  the  train  has  to  be  stopped 
on  a  curve,  and  sidetracks  so  that  with  a  full  train  the  brake- 
man  has  to  jump  off  and  sprint  for  the  switch,  because  "if  they 
stopped  they  would  have  to  double  in." 


LOCOMOTIVE  FIRING. 

The  possibilities  of  fuel  saving  are  probably  greater  after  the 
coal  has  been  placed  upon  the  locomotive  tender  than  at  any 
other  point  in  its  journey  from  the  mine  to  the  ash  pan.  Con- 
sidering a  great  majority  of  the  locomotives  in  this  country, 
which  are  easily  within  the  capabilities  of  hand  firing,  and  plac- 
ing the  limit  at  possibly  two  tons  of  coal  per  hour  burned,  we 
know  that  there  is  an  enormous  amount  of  waste,  and  in  most 
cases  needless  waste,  going  on  all  of  the  time. 

The  qualifications  of  a  good  fireman  are,  first,  intelligence  or 
brightness  and,  secondly,  physical  strength  and  endurance.  In 
a  great  majority  of  cases  no  large  amount  of  strength  is  required 
for  proper  firing,  in  itself,  and  that  factor  enters  into  this  prob- 
lem, the  same  as  it  does  in  all  similar  lines  of  activity,  only  when 
the  action  is  constant  and  continued  for  a  long  period  of  time. 
Even  then  we  find  that  the  best  firemen  are  not  usually  those 
who  can  raise  the  heaviest  weight,  but  rather  the  men  of  mod- 
erate strength  and  great  endurance.  They  are  the  fellows  who 
fire  properly  and  keep  everlastingly  at  it.  Your  strong  man  will 
handle  more  coal  and  work  harder ;  will  be  exhausted  and  re- 
quire a  longer  period  of  rest,  all  because  he  has  performed  much 
useless  labor  and  incidentally  has  needlessly  thrown  away  a  large 
amount  of  valuable  coal.  Comparisons  between  the  small  wiry 
chap,  who  uses  his  head,  and  the  big  strong  fellow,  who  heaves 
coal,  are  present  at  every  division  point  in  this  country  and  al- 
most universally  result  in  the  favor  of  the  former,  provided,  of 
course,  he  has  been  given  the  proper  instruction. 

The  results  that  can  be  obtained  from  the  education  of  firemen 
have  been  most  thoroughly  discussed  in  the  columns  of  this  and 
other  technical  journals,  as  well  as  in  papers  before  societies  and 
clubs,  but  apparently  have  not  been  sufficiently  impressive  to 
cause  the  introduction  of  a  practical  course  on  most  of  our  rail- 
ways. A  few  of  the  companies  are  furnishing  their  men  with 
literature  going  more  or  less  fully  into  the  theory  of  combustion 
and  giving  detailed  instructions  as  to  the  proper  method  of  fir- 
ing, and  still  fewer  have  followed  this  up  with  a  thorough  course 
of  individual  instruction,  but  a  very  great  majority  have  done 
neither  and  practically  allow  a  new  fireman  to  learn  his  busi- 
ness as  best  he  can  from  his  associates. 

On  divisions  where  the  proper  grade  of  men  can  be  obtained 
and  the  work  of  instruction  is  systematically  and  conscientiously 
followed  out,  most  gratifying  results,  in  the  shape  of  improved 
fuel  records,  increased  interest  in  the  work,  and  a  contented  and 
loyal  set  of  firemen,  are  possible.  Upon  the  other  hand  where 
either  A  low  grade  of  men  is  all  that  is  available,  or  where 
the  work  of  instruction  is  done  in  a  half-hearted  or  slip-shod 
way  by  incompetent  instructors,  the  education  of  the  firemen  is 
bound  to  be  a  fa'lure  in  all  ways.  There  will  always,  of  course, 
be  individual  cases  that  it  will  be  impossible  to  do  anything  with. 
These  will  usually  be  found  to  be  confined  to  the  man  with  a 
strong  back  and  a  weak  head  (which  some  one  has  facetiously 
stated  should  be  the  qualifications  of  a  fireman),  who  can  get 
over  the  road  because  of  his  strength,  but  cases  of  good  firemen 
quitting  because  they  could  not  stand  the  work,  which  was  easily 


within  their  strength  if  they  had  been  properh'  instructed,  are 
not  by  any  means  uncommon  throughout  the  country,  and  it  is 
this  feature  that  causes  the  greatest  regret  that  more  attention 
is  not  being  given  to  the  subject  of  education.  If  you  cannot  get 
firemen  of  sufficient  intelligence  it  is  unfortunate,  but  if  you 
don't  keep  those  who  are  capable  of  learning,  there  is  certainly  a 
grave  fault  somewhere.  .r 

The  lines  that  should  be  followed  in  educating  the  firemen  are 
covered  in  a  general  way  in  a  previous  section  of  this  article. 
.•\s  far  as  the  actual  placing  of  the  coal  on  the  fire  is  concerned 
they  consist  very  largelj'  in  convincing  the  men,  both  by  sound 
reasoning  and  actual  example,  that  it  will  pay,  and  pay  well,  to 
scatter  well  broken  coal  in  small  amounts  on  various  parts  ot 
the  grate  in  succession,  with  such  an  interval  between  charges  as 
will  make  it  necessary  to  again  cover  the  first  point  as  soon  as 
the  whole  grate  area  has  been  gone  over.  This,  of  course,  with 
the  ordinary  locomotive,  means  continuous,  but  in  most  cases 
leisurely,  work  and  gives  no  time  for  the  seat  box  or  anything 
else  while  the  locomotive  is  working  at  full  power.  Opportuni- 
ties for  the  needed  rest  will  be  given  on  the  down  grade  stretch- 
es, the  stops  for  water,  the  waits  at  meeting  points  or  for  orders 
and  the  shut-offs  for  signals,  flags,  etc.  This  is  the  way  firemen 
should  fire  and  the  way  an  intelligent  educated  fireman  will  fire 
provided  he  is  not  expected  to  take  care  of  ten  or  fifteen  other 
things  at  the  same  time.  He  cannot  and  will  not  do  it  if  he  has 
to  break  all  of  his  coal;  if  he  has  to  climb  up  and  shovel  it  down 
from  the  back  of  the  tender  every  half  hour  or  so;  if  he  is  ex- 
pected to  see  every  signal:  if  he  has  to  clean  out  the  ash  pan 
at  every  stop  for  water:  if  he  has  to  work  against  an  injector 
that  "forgets"  or  a  couple  of  extra  notches  on  the  quadrant ;  if 
he  is  given  dirt  and  slack  for  coal ;  if  the  competitive  coal  rec- 
ords are  based  on  the  guesses  of  an  ignorant  coal  chute  hand :  if 
the  records  are  posted  six  weeks  after  they  are  made;  if  an  en- 
gine rated  at  2,000  tons  is  habitually  given  2,200  tons,  etc.,  etc. 

The  education  of  firemen  will  pay  if  it  is  given  a  chance,  but 
there  is  no  use  in  teaching  a  man  to  do  a  thing  properly  and  then 
arranging  conditions  so  that  it  will  be  impossible  for  him  to  do 
it  that  way.  Give  a  fireman  a  small  shovel,  not  over  15  lbs.  ca- 
pacity, an  automatic  door  opener  and  decent  coal ;  teach  him 
how  to  fire  and  if  he  is  not  loaded  down  with  other  duties  and 
handicaps  you  will  be  surprised  how  little  coal  he  will  burr* 
per  ton  mile  or  per  car  mile,  as  well  as  in  the  reduction  of  en- 
gine failures  due  to  leaky  flues  and  fire-boxes. 

Of  course  there  are  many  conditions  affecting  the  efficiency  of 
the  firemen  over  which  the  motive  power  department  has  no  con- 
trol, and  many  others  over  which  no  one  has  control,  all  of  which 
tend  to  neutralize  the  value  of  the  properly  educated  fireman. 
But  there  are  enough  which  can  be  controlled  to  make  it  very 
advisable  to  accompany  a  scheme  of  training  firemen  with  a 
course  of  education  and  improvement  along  other  lines.  It  is 
not  an  impossible  condition  to  find  master  mechanics  and  even 
higher  officials  who  are  in  need  of  a  little  educating  in  things 
which  directly  concern  the  firemen  and  the  fuel  bill. 

There  is  one  condition,  however,  which  no  amount  of  training 
or  education  will  improve,  and  that  is  a  locomotive  of  a  size  and 
power  which  no  man  can  shovel  coal  enough  into,  properly  or 
improperly,  to  develop  its  capacity.  This  would  also  include 
those  locomotives  which  are  capable  of  hand  firing,  only  when 
everj'thing  is  in  perfect  shape,  and  fall  down  under  ordinary  ad- 
verse conditions.  At  the  present  time  there  is  no  very  large 
•number  of  locomotives  running  in  this  country  which  would 
come  strictly  under  this  head  and  if  we  had  only  to  consider 
these,  there  would  be  no  great  demand  for  mechanical  stokers. 
There  are,  however,  a  large  number  of  big  engines  which,  from 
causes  beyond  the  mechanical  department's  control,  and  seem- 
ingly incapable  of  correction,  a  few  of  which  have  been  men- 
tioned, are  not  able  to  give  their  full  power  with  hand  firing. 

iAt  some  points  it  is  impossible  to  get  men  for  firemen  who  are 
of  a  sufficiently  high  order  of  intelligence  to  be  able  to  learn  to 
fire  properly  and  economically.  This  may  be  due  to  a  poor 
source  of  supply ;  to  a  rush  of  business  compelling  the  acceptance 
of  any  one,  or  to  working  conditions  and  surroundings,  which 
no  self-respecting  man  will  put  up  with.    Xo  matter  what  may  be 
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tlie  cause  of  tlKir  presence  such  men  will  not  be  able  to  develop 
the  full  power  of  a  big  locomotive  over  a  division  of  average 
length. 

Again  it  may  be  very  desirable,  and  possibly  profitable,  to  use 
u  grade  of  fuel  which  is  so  high  in  ash  and  impurities  as  to  com- 
pel a  man  to  get  it  into  the  fire-box  as  fast  as  he  can,  so  as  to 
have  time  to  shake  the  grates.  He  certainly  cannot  properly  de- 
velop the  power  of  the  locomotive  under  these  conditions,  even 
if  the  fuel  is  capable  of  doing  it  at  all. 

Thus  there  are  four  conditions  which  are  beyond  correction  by 
the  proper  education  and  training  of  the  firemen,  and  even  be- 
yond correction  by  the  mechanical  department.  These  are,— 
very  large  locomotives;  operating  conditions  making  proper  fir- 
ing impossible;  low  grade  of  men  and  use  of  low  grade  fuels. 
Under  such  conditions  we  are  compelled  to  look  to  a  mechanical 
tlevice  if  we  are  going  to  get  out  of  our  locomotives  all  that  is 
in  them  for  the  whole  length  of  a  long  division. 

There  are  also  many  conditions  which  seem  to  indicate  a 
pressing  need  for  the  mechanical  stoker,  but  which  are  within 
the  control  of  the  mechanical  department,  and  can  be  solved 
much  better  in  other  ways.  These  have  been  touched  upon  more 
or  less  fully  above. 

For  the  purpose  of  getting  an  idea  of  the  actual  state  of  afifairs 
in  respect  to  how  general  and  insistent  a  demand  for  mechanical 
stokers  exists,  a  letter  was  sent  to  about  seventy-five  motive 
power  officials  asking  their  opinion  on  the  subject,  and  the  rea- 
sons therefor.  The  letter  also  asked  for  an  account  of  any  ex- 
perience that  they  may  have  had  with  mechanical  stokers. 

The  answers  as  a  rule  wore  perfunctory  and  indicated  that 
while  a  large  majority  thought  a  mechanical  stoker  was  badly 
needed,  the  conditions  were  not  serious  enough  to  cause  any 
special  efltorts  being  made  to  alleviate  them,  in  any  other  way, 
while  awaiting  the  perfection  of  a  satisfactory  stoker.  Quite 
a  number  had  given  the  subject  more  careful  study  and  basing 
their  deductions  on  the  conditions  existing  on  their  own  lines 
arrived  at  some  very  sensible  and  definite  conclusions. 

One  motive  power  official  who  is  well  known  for  his  clear-cut 
opinions  on  big  subjects,  writes  as  follows: 

".\s  far  as  we  are  concerntd  \vc  do  not  at  r''t'tnt  feel  the  need  of  the 
mechanical  stoker  on  locomotives,  unless  its  adoption  should  result  in  a 
general  and  stibstantial  saving  in  fuel.  It  is  possible  that  the  application 
of  a  mechanical  stoker  to  all  our  engines  might  do  this,  but  my  feeling  is 
that  the  mechanical  stoker  can  at  presc.it  only  represeirt  average  good  firing 
and  while  it  might  give  superior  results  to  a  poor  fireman  it  could  hardly 
be  equal  to  tlie  best. 

"Tbe  fjuestion,  however,  arises  as  to  whether  the  same  amount  of 
money  spent  in  educating  our  firemen  and  following  the  matter  »ip  closely 
would  not  give  equally  as  good  results  as  the  adoption  of  the  mechanical 
stoker  and  possibly  as  good  results  couH  be  obtained  without  as  much 
money  being  spent.  Anything  we  add  to  the  locomotive,  while  it  may 
appear  simple  and  substantial,  will  ultimately  mean  expense  for  maintenance 
ana  occasional  trouble  from  failures,  and  unless  some  real  advantage  is 
going  to  bf:  gained  from  its  use  it  will  be  a  very  questionable  device  to  go 
into. 

"While  we  have  tried  the  mechanical  stoker  we  have  not  so  far  had 
mu«.h  succ'ss  with  it  but  I  do  not  consider  that  the  small  number  used 
has  much  to  do  with  the  stokers  not  working  satisfactorily,  but  more  on 
account  of  attention  to  the  stoker  not  being  worth  the  trouble  when  all 
things  are  considered.' 

An  answer  from  a  road  which  burns  oil  on  some  of  its  di- 
visions and  hence  has  been  able  to  observe  the  result  of  coin- 
parative  idleness  on  the  labor  situation  is  in  part  as  follows : 

"What  does  the  railroad  gain  by  going  to  the  expense  of  installing 
stoker  equipment  when  already  firemen  arc  being  paid  (enough  surely)  to 
do  this  work?  It  has  been  my  observation  in  a  general  way  that  only 
those  men  whose  time  and  whose  eiTorts  are  pretty  fully  taken  up  actively, 
are  contented  and  w-nild  produce  the  best  lesults.  As  an  instance  I  may 
cite  the  case  of  firemen  on  coal  bur-iing  locomotives  as  compared  with 
firemen  on  oil  burning  locomotives:  the  former  have  to  do  a  fair  amount  of 
pretty  hard  work  to  hold  their  jobs  and  the  troubles  in  dealing  with  these 
men  are  du.;  chiefly  to  the  fact  that  most  of  them  are  quite  young  and  have 
the  rasn  impetuosity  and  hot  iieaded  dcvil-may-carelessness  of  youth;  the 
latter  has  practically  nothing  to  do  but  to  sit  on  his  spring  seat  cushion, 
occasionally  tmich  the  valve  levers  controlling  the  fuel  oil,  air,  and  steam 
supplies,  and  semi-occasionally  funneling  a  little  fand  through  the  fire 
door  for  the  purpose  of  scouring  out  carbon  and  sediment  deposits  in  the 
flues — he  does  not  have  to  work  so  hard  nor  be  so  skilful  as  the  engineer, 
and  in  fact  has  practically  nothing  to  do  brt  gaze  nut  upon  the  burning 
desert  v.  ilds  and  think  of  his  troubles.  As  a  class,  the  oil-burning  firemen 
arc    overpaid,    are    discontented,    giving    unsatisfactory    service,    are    grossly 


wasteful    of   fuel   and   ready   to   seek   any   excuse   to   shirk   seme   portion   of 
Ihcii-  duties;  and  their  agitators  and  comnuttees  give  constant  trouble. 

"Would  not  the  <jencral  application  of  the  mechanical  stoker,  with  its 
relict  to  the  fireman  of  the  only  real  work  he  is  called  upon  to  do,  simi- 
larly Serve  to  produce  nn  unsatisfactory  labor  condition?  The  coal  tire- 
men  have  to  work  so  hard  that  only  the  fittest  and  most  persistent  can 
stay  by  the  job;  in  this  way  we  get  a  pretty  good  type  of  manhood  for 
filling  the  later  responsible  positions  as  engineers;  would  this  be  the  case 
if  physical  prowess  was  no  longer  a  requisite  for  fireman's  service? 

"Xv'ould  the  mechanical  stoker  give  economy  in  fuel?  I  doubt  it  just 
from  such  e<amp!es  of  automatic  stokers  applied  to  stationary  practice  as 
I  have  seen.  Ihe  mechanical  stoker  would  be  apt  to  give  considerable 
trouble  in  repair  and  attention  and  I  venture  to  say  that  it  would  add 
f.nother  fruit f-jl  source  to  the  many  producing  engine  failures.  These 
repairs,  moreover,  would  probably  be  quite  costly  at  the  year's  end,  taking 
ordinary   railroad   conditions  as  the  criterion. 

•"In  general,  of  course,  the  question  of  fuel  is  a  very  important  one,  m 
fact  it  is  the  most  important  consideration  of  all  our  immense  industrial 
life  and  it  is  the  largest  single  item  of  expenditure  making  up  the  cost 
of  operating  American  railways,  amounting,  as  it  does,  to  approximately 
10  per  cent  of  the  operating  expenses.  It  is  not  too  much  to  say  that  if 
this  matter  was  followed  up  very  carefully,  and  practically  perfect  con- 
ditions of  combustion  wire  secured,  on  each  and  every  engine  of  a  rail- 
way, the  total  cost  of  fuel  could  be  reduced  one  half. 

"While  I  would  regard  the  mechanical  stoker  as  not  practical 
under  ordinary  American  railroad  conditions  to-day,  I  do  believe  that 
such  a  device  would  have  a  limited  field  of  usefulness  as  applied  to  some 
of  our  very  largest  engines  in  the  very  hardest  service,  e.  g.,  pusher  engines 
of  the  Erie  Mallet  type   (which  now  require  two  firemen)." 

Two  roads  running  west  from  Chicago  reply  as  follows.  One 
of  these  has  a  large  number  of  "big"  engines  in  both  passenger 
and  frciglit  service.  The  other  does  not  use  very  large  loco- 
motives in  either  service, 

"I  do  noi  re^jard  the  need  for  a  locomotive  stoker  as  particularly  urgent 
as  rt-e  find  it  possible  to  get  along  pretty  well  without  it.  The  stoker  ques- 
tion is  .nttrartive  however  to  some  railroads  which  find  it  necessary  to 
burn  inferior  grades  of  coal,  which  migiit  be  burned  more  satisfactorily 
by   the   use  of  a  stoker."  • 

■"With  the  size  of  locomotives  in  use  on  this  road  I  do  not  believe  there 
is  any  real  necessity  for  .-i  locomotive  stoker,  although  probably  on  some 
ol  the  larger  power  this  may  be  necessary.  As  1  understand  it,  the  men 
the  stoker  was  designed  to  benefit  are  the  principal  objectors  to  using  it, 
and  where  it  has  been  tried  it  is  my  information  that  they  have  been  the 
means  of  knocking  it  out.  This  is  only  hearsay,  but  I  believe  it  is  cor- 
rect." 

Replies  from  two  Southern  roads  indicate  the  poor  grade  of 
labor  in  that  section  creates  a  demand  for  mechanical  stokers 
wJiich  would  not  be  present  on  the  same  locomotives  in  the 
Northern  States : 

"With  the  large  modern  engine  and  the  work  that  is  required  of  it,  we 
have  about  reached  the  limit  of  human  endurance  in  firing  a  locomotive, 
and  it  wculd  be  extremely  desirable  to  use  a  mechanical  stoker,  if  it  wa> 
possible  to  design  one  that  would  deliver  the  coal  to  the  grates  in  proptr 
quantities  and  properly  distributed.  .So  far  as  I  know,  the  reason  that 
stokers  are  tiot  generally  used  is  due  to  the  fact  tiiat  as  yet  there  is  nft  a 
stoker  that  will  do  the  work  properly.  We  made  quite  an  extended  te*t 
of  two  stokers  on  our  lines,  under  the  personal  supervision  of  our  roaJ 
foreman  of  engines  and  our  engineer  of  tests  and  were  unable  to  accom- 
plish the  desired  results.  The  Pocahontas  coal  which  we  use  is  a  very  high 
j;radc  .:oal,  and  it  is  my  opinion  that  if  these  stokers  would  not  work  with 
that  gr.ide  of  coal  which  we  are  using,  it  cannot  be  expected  to  give  satis- 
factory servici;  from  the  average  graJe  of  coal  furnished  to  the  various 
ronds  of  this  country." 

"I  ain  thoroughly  convinced  that  a  mechanical  stoker  for  locomotives  is 
desirable.  In  the  first  place  the  size  of  our  engines  is  such  that  it  is  al- 
most impossible  to  obtain  firemen  of  the  requisite  intelligence  for  handling 
them;  the  only  class  of  labor  that  we  can  obtain,  on  account  of  the  ex- 
treme drudgery  of  the  work,  is  such  as  lack  the  intelligence  to  develop 
ultimately  into   suitable   engineers." 

Otlier  interesting  opinions  from  various  sections  of  the  coun- 
try- are  given  below. 

From  a  road  in  the  middle  South : 

* 

"Witii  wide  fire  box  engines  it  is  our  observation  that  the  mechanical 
stoker  is  not  needed,  as  we  find  that  one  man  can  fire  an  engine  hauling 
4,000  tons  of  freight  over  a  120  mile  division  with  a  wide  fire  box,  where 
it  is  out  of  the  question  for  him  to  do  so  with  a  narrow  and  long  fire  box — 
all  other  dimensions  of  the  engine  being  the  same." 

From  a  road  running  east  from  Chicago: 

"I  believe  that  there  is  a  need  for  a  mechanical  stoker  on  locomotives, 
especially  is  ♦his  so  in  warm  weather.  We  had  quite  a  number  of  locomo- 
tive firemen  en  our  large  consolidation  engines  overcome  with  the  heat  last 
summer.  We  believe  a  i'ood  design  of  mechanical  stoker  would  avoid 
this,  as  well  as  show  an  economy  in   the  consumption  of  fuel. 

"Our  experience,  with  stokers  tested,  indicated  that  there  were  two 
objections:  One,  mechanical  defects  in  the  stokers  causing  them  to  fail: 
the  other,    the   mechanical  stoker   which   we   had   experience   with   occupied 
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jiractically  all  the  rocni  on  the  deck  and  had  to  be  removed  on  each  fail- 
ure in  order  to  hand  fire  the  engines,  fhis  stoker  when  in  good  working 
order  would  fire  any  locomotivo  we  had  on  our  road  and  would  do  it 
successfully,  and  we  beiicve  mere  economically  than  the  firing  could  be 
done  by  hand.  But  for  the  reasons  nam  -d  and  the  further  reasons  that  we 
only  had  a  half  dozen  of  them  in  service  we  could  not  get  as  satisfactory 
service  under  these  conditions  as  we  could  with  hand  firing.  1  would 
surest  that  where  mechanical  stokers  are  introduced  that  they  be  applied 
to  all  the  engines  on  the  same  division.  ' 

Another  road  in  the  middle  West : 

"Duinig  the  past  four  years  the  scarcity  of  labor  has  made  it  very 
apparent  that  the:e  was  nects>sity  for  some  proper  device  for  feeding  of  coal 
in  Are  boxes  of  locomotives.  In  a  great  many  cases  it  has  been  necessary 
for  railroads  to  employ  firemen  who  were  not  of  a  satisfactory  weight  or 
intelligence  to  handle  the  work  required  of  a  fireman  on  our  modern  type 
of  locomotives  and  from  whom  we  could  not  expect  to  get  competent 
tnginemen.  The  v.ork  of  the  firemen  is  becoming  so  arduous  on  the  larger 
type  of  locomotives  that  any  man  with  any  degree  of  education  will  not 
seek  this  class  of  employment,  but  goes  into  other  channels  where  the 
duties  required  are  less  taxing  ct;  their  strength  and  for  which  they  get  a 
better  return.  As  a  r»^sult  of  this  condition  we  must  expect  a  natural 
decline  in  the  quality  of  our  enginemen  and  in  view  of  the  above  facts  I 
feel  that  the  nec-'ssity  for  a  satisfactory  stoker  is  very  apparent." 

A  road  running  out  of  Pittsburg  states : 

'"We  have  never  used  trcchanical  stokers  and  at  this  time  hardly  think 
they  are  a  necessity,  but  as  engines  increase  in  size  they  are  bound  to  be, 
and  it  would  seem  to  tne  that  the  production  of  some  efficient  stoker  should 
be  encouraged  as  much  as  possible." 

A  far  Western  road  replies : 

"We  do  no:  believe  that  there  is  a  very  urgent  need  for  stokers  as  our 
firemen  are  able  tc  handle  our  prvscnt  locomotives  without  any  trouble." 

From  a  Southern  sjstem : 

"There  is  at  present  in  this  country  the  most  urgent  need  for  a  reliable 
mechanical  stoker  on  loconmtivfs.  The  rapid  development  of  heavy  power 
has  made  the  duty  of  the  locomotive  fireman  so  exacting  that  we  find  it 
very  often  to  be  the  case  that  the  man  is  unequal  to  the  duties  imposed 
upon  him.  Railroads  must  perforce  recruit  their  engineers  from  the  fire- 
men's ranks.  For  this  rcascn  it  is  necessary  that  the  firemen  be  men  of 
some  brain,  as  well  as  brav.-n.  Of  cour^ie  the  strong  mind  and  the  strong 
back  may  be  sometinies  found  together,  but  it  is  a  little  bit  unusual,  and  the 
strong  mind  is  not  hunting — as  a  general  proposition — for  such  laborious 
occupations  as  locomotive  firing  has  become.  I  am  aware  of  instances  of 
lieavy  power  beii-.g  run  in  this  country  under  tonnage  rating,  for  the 
reason  that  one  fireman  cannot  maintam  the  maximum  steam  pressure  and 
handle  full  ratuigs  on  the   schedules  involved." 

From  a  road  running  west  from  Pittsburg: 

"The  necessity  lor  a  mechanical  stoker  for  locomotive  purposes  is  urgent, 
and  while  saving  in  fuel  is.  of  course,  an  important  item,  if  a  successful 
stoker  is  developed  and  no  fuel  saving  effected,  the  demand  for  its  appli- 
cation is  still  urgent. 

"1st.  On  account  of  smoke  ordinances  which  all  of  the  large  cities  are 
enforcing,  which  may  compel  the  railroads  to  use  a  very  expensive  fuel. 
The  uniform  firing  with  a  mechanical  stoker  will  greatly  reduce,  if  not 
entirely  overcome  complaints  on  account  of  smoke. 

"S;nd.  In  the  selection  of  firemen  to-day,  on  account  of  the  more  ardu- 
ous character  of  the  work,  we  are  practically  hiring  a  man  on  account  of 
his  capacity  ior  physical  endurance.  The  mechanical  stoker,  by  reducing 
the  requirement  on  this  account,  should  enable  us,  to  some  extent,  to  pay 
more  attention  to  intelligence.  '''\:. 

"•ird.  A  successful  mechanical  stoker  should  reduce  to  some  extent  flue 
leakage  troubles. 

"4th.    It  should  permit  the  use  of  commoner  and  cheaper  grades  of  fuel. 

"5tli.     The  prissibility   of   saving  in   fuel.' 

The  chief  lesson  that  can  be  drawn  from  the^e  letters  is  that, 
whether  there  is  an  actual  need  for  stokers  or  not,  there  is,  be- 
jond  doubt,  a  demand  for  them. 


Mechanical  Stokers. 

As  is  stated  in  one  of  the  letters  above,  all  that  can  be  ex- 
pected of  a  mechanical  stoker  is  to  equal  average  good  firing.  It 
cannot  be  expected  to  equal  the  best  hand  firing,  but  must,  of 
course,  do  better  than  a  poor  fireman.  This,  however,  is  but  one 
of  the  conditions  which  a  successful  mechanical  stoker  must 
meet,  although  of  course  it  is  the  most  important,  but  a  stoker 
which  is  to  receive  general  adoption  must  also  possess  a  number 
of  other  very  important  features.  In  the  first  place  it  must  be 
absolutely  reliable.  No  railroad  company  can  afford  to  put  any- 
thing on  its  locomotives  which  has  any  possibilities  of  causing 
an  engine  failure.  Again,  a  satisfactory  stoker  must  be  com- 
paratively noiseless.  There  is  already  sufficient  racket  in  the 
cab  of  a  locomotive  to  make  communication  between  the  engi' 
neer  and  fireman    somewhat   diflficult  and  it  will  not  do  to  in- 


crease this  to  any  appreciable  extent,  and  thus  make  such  com- 
munication practically  impossible.  In  addition  to  this  any  great 
addition  to  the  noise  on  a  locomotive  is  going  to  make  it  ex- 
tremely difficult  for  an  engineer  to  hear  torpedoes.  Another  de- 
sirable feature  is  that  the  stoker  should  take  up  as  little  room 
as  possible.  It  should  further  consist  of  the  fewest  possible 
number  of  parts  and  have  no  delicate  mechanism.  It  should 
also  be  arranged  so  as  to  permit  a  quick  and  easy  change  to 
hand  firing  in  case  such  a  move  becomes  necessarj*. 

In  addition  to  these  strictly  mechanical  qualifications  a  stoker 
must  be  able  to  show  a  direct  saving  which  will  at  least  pay  the 
interest  on  its  cost,  a  liberal  rate  of  depreciation  and  all  charges 
for  maintenance.  Such  a  saving  can  be  made  in  several  ways, 
either  by  improved  combustion,  leading  to  the  use  of  a  smaller 
amount  of  fuel;  by  the  use  of  a  lower  grade  fuel,  due  to  the 
stoker's  ability  to  fire  properly ;  to  the  opportunity  of  operating 
large  engines  over  divisions  of  a  length  which  exhaust  a  good 
fireman  and  lead  him  to  waste  coal  by  improper  firing  on  the 
latter  end  of  his  run ;  by  the  reduction  of  leaky  flues  and  fire- 
boxes directly  due  to  the  proper  firing;  to  the  reduction  of  the 
smoke  nuisance  in  large  cities,  owing  to  the  better  condition  of 
combustion  and  possibly  also  tlie  ability  to  hold  a  better  grade 
of  men.  "  :  ' "'     '"     '  ^  "  *"  "^  ' 

W^hile  practically  all  of  the  designs  of  mechanical  stoker,  which 
have  so  far  been  given  practical  trials,  have  sought  to  simulate 
hand  firing,  accomplishing  this  by  several  different  methods, 
there  are  designs  now  in  the  process  of  evolution  which  seek  to 
accomplish  the  desired  result  in  other  ways.  One  of  these  is  an 
underfed  type  in  which  the  coal  is  forced  up  from  below  and  is 
burned  b\'  means  of  the  forced  draft ;  this  permits  the  elimina- 
tion of  the  vacuum  in  the  front  end  and  thus  a  considerable  re- 
duction in  back  pressure  on  the  cylinders.  This  type  of  stoker 
is  claimed  to  be  capable  of  burning  very  low  grade  fuel,  giving 
practically  complete  and  smokeless  combustion. 

Another  arrangement  which  has  been  suggested,  and  is  being 
worked  out,  which  also  presents  possibilities  for  use  of  extreme- 
ly low  grade  fuels,  is  a  stoker,  in  which  the  fuel  is  pulverized 
and  blown  into  the  fire-box  through  a  jet,  burning  much  the 
same  as  oil.  Properly  arranged  this  stoker  should  be  able  to 
give  practically  perfect  combustion. 

Both  of  these  types,  however,  have  not  yet  reached  the  stage 
at  which  their  inventors  are  able  to  report  anything  more  than 
bright  prospects. 

The  stokers  which  imitate  hand  firing  can  be  divided,  roughly, 
into  three  different  types,  one  in  which  the  coal  is  thrown  on 
the  different  parts  of  the  grate  by  means  of  a  plunger,  a  de- 
flection plate  being  used  to  govern  the  direction.  Another  blows 
the  coal  to  different  points  on  the  grate  by  means  of  air  or 
steam  jets  and  the  third  type  uses  a  revolving  fan  arrangement, 
the  wings  of  which  throw  the  coal  through  a  spout,  which  is 
capable  of  adjustment  to  determine  the  point  on  the  grate  which 
shall  be  reached. 

In  all  of  these  tj'pes  the  principles  of  correct  hand  firing  are 
followed  out,  that  is,  that  a  small  amount  of  well  broken  coal  is 
scattered  in  either  a  thin  layer  over  certain  separate  sections  or 
small  pieces  miscellaneously  over  the  whole  area  of  the  grate. 
In  the  former  case  the  dift'erent  sections  are  covered  in  suc- 
cession, with  such  a  time  interval  as  to  make  the  action  of  the 
stoker  continuous  while  the  engine  is  working  at  full  capacity. 
The  best  examples  of  each  of  these  types  incorporate  a  con- 
veyor from  the  tender  to  the  hopper,  forming  part  of  the  stoker 
proper,  thus  permitting  the  fireman  to  devote  his  entire  time  to 
watching  the  condition  of  his  fire,  shaking  the  grate,  and  assist- 
ing in  keeping  a  lookout  ahead. 

There  is  one  design  of  each  of  these  types  which  has  proven 
itself  to  be  successful  in  practical  service,  and  while  not  even 
the  designers  claim  that  perfection  has  been  reached,  still  we 
have  three  designs  of  mechanical  stokers  which  have  proven 
themselves  capable  of  properly  firing  locomotives  now  in  ser- 
vice in  this  country,  each  being  designed  on  a  different  principle. 

HAYDEN     MECHANICAL    STOKER. 

This  stoker  is  of  the  type  wherein  the  coal  is  blown  in  small 
amoimts  on  to  the  grate  by  means  of  a  steam  jet.    It  has  proven 
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itself  to  be  thoroughly  practical  and  has  been  in  service  on  one 
locomotive  on  the  Erie  Railroad  for  about  a  year  and  a  half. 
The  construction  of  the  device  is  clearly  shown  in  the  illustra- 
tions, from  which  it  will  be  seen  that  the  fireman  is  relieved  of 
all  hard  labor  and  that  when  the  stoker  is  once  set  properly  it 
is  practically  automatic,  while  the  operation  of  the  locomotive 
remains  the  same. 

The  stoker  proper  is  accompanied  by  a  conveyor  which  is 
moimted  upon  and  forms  part  of  the  locomotive  tender.  This 
conveyor  is  of  such  a  size  and  shape  that  it  can  be  placed  be- 
tween the  water  legs  of  the  tank  with  the  lower  part  flush  with 
the  bottom  of  the  coal  space.  It  consists  of  a  series  of  buckets 
mounted  on  an  endless  chain  surrounded  by  a  casing.  The 
travel  of  the  buckets  lifts  the  coal  and  dumps  it  into  a  horizon- 
tal trough,  which  extends  inward  to  the  hopper  on  the  boiler 
head.  This  trough  is  of  a  sufficient  height  to  clear  the  head  of  a 
man  working  underneath  and  carries  a  spiral  conveyor.  The 
coal  inlet  at  the  bottom  of  the  bucket  conveyor  is  covered  by 
a  grate  having  openings  3  in.  square.  The  coal  is  raked  into 
these  openings  and  is  carried  by  the  buckets  across  and  up  the 
right  side,  then  horizontally  to  the  trough,  where  it  is  automat- 
ically dumped  and  the  empty  buckets  descend  on  the  other  side. 
The  conveyor  is  driven  by  a  small  duplex  steam  engine  mounted 
on  its  casing  and  controlled  by  a  throttle  valve  on  the  engine. 

The  stoker  proper  is  composed  of  a  narrow  shelf  bolted  on 
the  inside  of  the  fire-box  level  with  the  bottom  of  the  door  open- 
ing and  protected  by  a  carborundum  facing  on  the  bottom  and 
sides.  The  ordinary  fire  door  is  removed  and  for  it  is  substi- 
tuted a  door  having  a  chute  leading  through  it,  with  its  upper 
edge  projecting  over  the  shelf  just  mentioned.  An  adjustable 
plate  by  which  the  size  of  the  opening  can  be  varied  is  provided. 
This  door  is  hinged  to  the  frame  in  the  usual  manner  and  can 
be  opened  for  hand  firing  if  desired.  A  hopper  which  receives 
the  coal  from  the  spiral  conveyor  is  bolted  to  the  boiler  head 
above  the  door  opening  and  discharges  directly  into  the  chute 
in  the  door.  A  slicHng  gate  operated  by  a  rack  and  gear  by 
which  the  supply  of  fuel  can  be  cut  off  or  adjusted  at  the  hop- 
per, is  provided.  There  is  no  connection  between  the  hopper 
and  the  door. 

A  blast  pipe,  consisting  of  a  series  of  jets,  is  placed  in  the 
bottom  of  the  fire  door  opening  on  the  level  with  the  top  of  the 
shelf  and  the  jets  arc  directed  in  such  a  manner  as  to  throw 
the  fuel  to  all  parts  of  the  grate.     Each  jet  is  provided  with  a 


valve,  so  that  the  flow  of  steam  through  it  may  be  regulated  in- 
dependently of  the  flow  through  the  other  jets.  These  jet  valves 
are  mounted  on  a  manifold  that  is  connected  by  a  pipe  to  the 
blast  valve.  A  globe  valve  in  this  pipe  controls  the  force  of  the 
blast  as  a  whole. 

Instantaneous  opening  arid  closing  of  the  blast  is  required,  and 
the  blast  valve,  which  is  shown  in  detail  in  one  of  the  illustra- 
tions, is  constructed  so  as  to  obtain  this  result.  It  consists  of  a 
main  valve,  an  auxiliary  valve  and  the  proper  ports  combined  in 
a  casing  so  that  a  slight  movement  of  the  auxiliary  valve  will  in- 
stantly operate  the  main  valve  through  its  full  movement.  The 
manner  in  which  this  is  done  is  clearly  evident  from,  a  study  of 
the  illustration.  The  auxiliary  valve  is  connected  to  a  bell  crank, 
which  is  tripped  by  a  finger  carried  on  a  revolving  disc,  which  in 
turn  is  driven  by  a  worm  revolved  by  a  small  engine  which  can 
be  throttled  to  give  the  desired  speed  for  the  number  of  blasts 
required. 

The  operation  of  the  device  is  as  follows :  The  fuel  which  is 
fed  into  the  hopper  by  the  conveyor  flows  by  gravity  through  the 
chute  in  the  door  and  rests  in  a  pile  on  the  shelf  in  front  of  the 
jets.  The  size  of  this  pile  of  fuel  is  determined  by  the  position 
of  the  plate  at  the  mouth  of  the  chute.  The  fuel  being  fed  con- 
tinuously through  the  hopper  and  chute  forms  an  air  seal  and 
preserves  the  draft  in  the  furnace.  The  jet  valves  are  throttled 
so  that  when  the  blast  operates,  the  fuel  is  thrown  to  all  parts 
of  the  furnace  and  scattered  evenly  over  the  fire.  The  intensity 
of  this  blast  is  dependent  upon  the  draft  conditions  in  the  fur- 
nace. The  duration  of  the  blast  is  controlled  by  means  of  an 
adjustment  of  the  trip  finger,  which  operates  the  au.xiliary  valve 
by  means  of  the  bell  crank  lever  and  thus  holds  this  valve  open 
for  a  varying  period  of  time.  The  usual  period  of  blast  is  about 
one  second.  The  speed  of  the  conv«yor  engine  determines  the 
amount  of  coal  that  is  fed  to  the  hopper  and  can  be  varied  to 
suit  the  conditions.  For  very  light  firing  the  stoker  is  able  to 
place  two  or  three  pounds  of  coal  at  one  charge  as  often  as  may 
be  desired,  and  for  ordinary  heavy  firing  it  can  place  ten  pounds 
of  coal  per  charge  with  a  blast  of  from  ij^  to  2  seconds  duration, 
operating  seven  times  a  minute.  If  desired,  the  blast  can  be  made 
continuous  and  as  much  coal  as  the  conveyor  will  deliver  can  be 
put  on  the  fire.  This  condition  of  course  is  beyond  the  require- 
iTients  of  any  service. 

This  stoker  is  manufactured  by  the  N.  L.  Hayden  Mfg.  Co., 
Columbus,  Ohio. 
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CROSBY    MECHANICAL   STOKER. 

This  Stoker  is  of  the  revolving  fan  type,  in  which  the  coal  is 
thrown  into  the  furnace  by  means  of  the  wings  of  a  fan  and  is 
located  by  the  automatic  adjustment  of  the  chute  on  the  inside 
of  the  fire  door,  which  directs  the  coal  to  the  point  desired.  For 
the  purpose  of  description,  it  can  be  divided  into  three  separate 
parts :  the  first  consisting  of  the  apparatus  which  carries  the  coal 
from  the  tender  to  the  stoker  proper;  the  second,  the  propelling 
apparatus  which  forces  the  coal  into  the  fire-box,  and  the  third. 


the  guide  chute   which   directs  the  streann  of  coal  to  different 
points  on  the  grate. 

The  first  step  is  obtained  by  means  of  a  screw  conveyor  ex- 
tending from  the  rear  of  the  coal  space  in  the  tender  to  the  fire 
door  and  running  in  a  sheet  metal  trough  with  a  circular  bottom 
and  flaring  sides.  This  conveyor  is  in  two  parts,  one  section 
extending  from  the  back  of  the  coal  space  to  a  point  just  in  front 
of  the  coal  gate,  where  both  the  spiral  and  the  trough  are  joined 
to  the  inclined  section,  in  a  manner  which  provides  perfect  free- 


ARRANGEMEXT  OF  BLAST  PIPES,  CHUTE,  HOPPER,   SHELF,  ETC— HAYDEN    MECHAXICAL  SJOKER. 
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CONVEYOR    ARRANGEMENT    OX    TENDER — HAYDEN    STOKER. 

ness  for  .idjustmeiit  to  the  relative  movement  between  the  loco- 
motive .in«I  tender  and  also  to  allow  the  inclined  section  to  be 
thrown  back  against  the  coal  gate  when  not  in  use.  The  section 
in  the  bottom  of  the  tender  is  covered  from  its  rear  end  to  within 
a  few  inches  of  the  coal  gate  by  plates  about  a  foot  long.  These 
plates  arc  removed  one  by  one  as  the  coal  pile  gets  further  back 
in  the  tender.  This  conveyor  is  driven  from  the  same  source  of 
power  as  are  the  revolving  blades,  but  is  provided  with  a  cone 
gear  arrangement  which  permits  it  to  have  a  variable  speed.  A 
lever,  conveniently  placed,  controls  the  speed  or  the  starting  and 
stopping  of  the  conveyor  by  the  fireman.  The  gears  arc  enclosed 
in  a  case,  which  will  be  fioticed  in  the  diagrammatical  view  as 
hanging  beneath  the  inclined  section. 

The  conveyor  will  handle  lumps  of  coal  up  to  about  lo  or  12 
in.  in  size,  bringing  it  up  to  where  the  fireman  can  conveniently 
reach  it  and  break  it  up  into  small  pieces  with  an  ordinary  ma- 
chinist's hammer. 

The  conveyor  discharges  the  coal  into  a  small  receiving  hop- 
per, where  the  rapidly  revolving  blades  gather  it  and  discharge 
it  through  a  round  nozzle  in  the  door.  These  each  discharge  one- 
half  of  the  receiving  hopper,  being  offset  for  that  purpose,  and 
run  at  a  constant  speed  while  in  operation.  The  receiving  hop- 
per forms  part  of  the  casting,  which  is  bolted  to  a  specially  de- 
signed door,  replacing  the  regular  fire  door.  Alongside  of  it  is  a 
steam  tight  chamber  in  which  is  mounted  a  steam  turbine  disc 
upon  which  four  small  steam  jets  impinge.  The  turbine  wheel 
and  rotating  blades  are  mounted  on  one  shaft,  which  at  the  tur- 
bine end  projects  through  the  bearing  and  carries  a  fly  ball  gov- 
ernor mechanism,  which  operates  the  steam  valve  and  provides 
an  automatic  constant  speed  arrangement  for  the  blades.  The 
opposite  end  of  this  shaft  projects  beyond  the  case  and  carries 
a  worm  which  drives  a  worm  gear,  all  being  contained  in  an  oil 
tight  case  bolted  to  the  frame.  The  worm  gear  shaft  provides 
the  motion  for  the  screw  conveyor.  It  also,  on  the  opposite  end, 
carries  a  small  worm  meshing  with  a  gear,  which  further  reduces 


HAVDEN    STOKER    WITH    CONVEYOR    REMOVED. 

the  speed  and  drives  the  mechanism  controlling  the  motion  of  the 
spreading  chute,  which  directs  the  stream  of  coal  in  the  fire-box. 
This  small  worm  may  be  engaged  or  disengaged  from  the  shaft 
by  a  small  lever  and  thereby  stop  the  spreader  at  any  point  in 


(.ENER.\L   VIEW    OK    CKOSBV    STOKER    READY    FOR    SERVICE. 

its  cycle  and  build  up  the  fire  where  it  may  need  special  atten- 
tion. 
The  spreading  arrangement  autduiatically  passes  through  a  cycle 


DI.\r.RAM  OF  SPIRAL  CONVEYOR — CROSBY  STOKER. 
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of  movements  which  accpmpHsh  the  following  results :  The  thin 
stream  of  coal  issuing  from  it  is  distributed  in  a  thin  layer  over 
a  strip  one-third  of  the  width  of  the  fire-box  down  the  left  side, 
starting  from  the  flue  sheet  and  extending  back  into  the  back 
corner;  then  with  a  quick  movement  the  spreader  starts  at  the 
flue  sheet  in  the  center  of  the  fire-box  and  distributes  coal  over 
the  center  one-third  of  the  width;  then  quickly  moves  to  the 
front  right  corner  and  down  the  right  side,  including  the  back 
corner,  then  transfers  again  to  the  front  left  corner  and  repeats 
tlie  cycle.  This  motion  is  entirely  automatic,  but  can  be  inter- 
rupted at  any  point,  as  above  mentioned. 

In  case  of  necessity  this  stoker  can  be  disconnected  and  put 
out  of  the  way  and  permit  hand  firing  to  be  started  in  the  usual 
manner  within  a  space  of  thirty  seconds.  The  total  weight  of 
the  stoker  and  conveyor  is  about  900  lbs. 

The  work  of  developing  this  stoker  was  all  done  on  tlic  Chi- 
cago &  Northwestern  Railroad,  where  it,  after 
a  certain  scries  of  preliminary  experimenting 
had  been  completed,  showed  itself  to  be  en- 
tirely reliable.  It  is  being  built  by  the  Inter- 
national Stoker  Company,  181  La  Salle  street. 
Chicago. 

STROLSE    MECHANICAL    STOKER. 

This  stoker  is  an  example  of  the  plunger 
type,  being  an  evolution  from  the  pioneer  lo- 
comotive stoker  which  was  known  as  the  Kin- 
caid.  It,  of  course,  differs  from  that  design 
in  practically  all  its  features,  but  is  built  on 
the  same  general  principle.  It  consists,  brief- 
ly, of  a  horizontal  plunger  mounted  in  guides 
and  operated  by  a  steam  cylinder.  This 
plunger  carries  at  its  forward  end  a  special 
shaped  nose,  which  is  arranged  to  discharge 
the  coal  on  different  parts  of  the  grate,  de- 
pending upon  the  speed  with  which  it  is  oper- 
ated. The  forward  stroke  of  the  plunger 
throws  the  coal  to  the  center,  or  the  front 
ends  of  the  grate,  and  the  backward  stroke, 
by  means  of  a  special  shape  of  the  nose,  places 
the  coal  in  the  back  corners  and  beneath  the 
fire  door. 

The  coal  is  discharged  into  a  large  hopper 
by  means  of  the  conveyor,  which  is  not  shown 
in  the  illustration,  from  which  it  falls  upon  a 
shelf  directly  in  front  of  the  plunger  nose. 
The  fire  door  opening  is  provided  with  a  spe- 
cially designed  door,  hinged  at  the  top  and 
forced   open    by   the   plunger   on    its    forward 


stroke.  The  whole  apparatus,  except  the  special  fire  door,  is 
mounted  on  a  framework,  supported  by  small  wheels,  which  is 
secured  to  the  fire  door  ring  by  two  slotted  lugs  with  keys,  and 
also  by  two  suspension  turnbuckle  rods,  which  hook  into  eyes  on 
the  boiler  head. 

The  length  and  intensity  of  the  stroke  of  the  plunger  are  gov- 
erned by  levers,  shown  at  the  left  side,  which  are  operated  by 
the  fireman. 

This  stoker  has  been  applied  to  a  number  of  locomotives  on 
the  Iowa  Central  Railroad  and  is  manufactured  by  the  Locomo- 
tive Stoker  Company  of  Chicago. 

BRIQUETTING.  . 

The  possibility  of  obtaining  a  most  satisfactory  and  high  grade 
fuel  for  use  on  locomotives  through  the  medium  of  briquetiing 
grades  of  fuel  which  are  now  of  no  practical  value,  and  are  usual- 
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an  autorrtr'itic  cdnstam  speed'  arranfteim-iit.  for  .the.- W-idos.  Th« 
<>ptpo*ite  t-iid  of  this  shaft  projects  lieyond  the  case  and  carrion 
a  Worm  which  «lrives  a  \v<>rhi  ijear.  all  boiir.y  cotvfaihed  in  an  oil 
fitrlit  ease  b<>lic,d  to,  the  frarne.  The  vvurin  K'^'tr  shaft  provides 
thehtoiioi*  lor  iho  H'rew  vo!iv'cy''y-,  Tt,".aJsp.  rtti  the  opposite  end, 
carritri  a  small  \v:«irni  :«H>shft^  ivith  a  Ji<*ar.  which  fnrther  reduces 


HAYIiKX     STi»Kr:R     U  n  U     1 ONVKVOR    rVAiiiVF-Ii, 

the  speed  and  driyei  the  iiuob.uii>iii  ouiiirollinji  the  jiw»iioh  of  the 
■-l»roadinii  chute,  which  directs  th«;.!S|.reaiti  of  c<»al  in!  the  tit-e-box. 

riiis  sni;iH  wortn  may  be  eiitrai-ed  or  (liscniiaued  from  the  shaft 
liy  a   sin:il!   kvi-r  and  tiionby  stop  the   spivadiT  at   any  [)i>int  in 


I  KAl,    VH A. 


-  UtJvtik  -RI'-.\HiV,   ><>R    SKRVICK. 


its  cycle  and  build  tip  *Tic  Hr^e  whoV<-  it   uKtv  iV;-d  »pecial  atleii- 
tii>ii 

I  lie  sprciKliuy  .'uTatijiiiiu-in  amo«fl>'iticriH>  pa>-ses  throitfth  a  cycle 


lUAiiRAM     UF    SIMRAI.    fON'VKVPR-^CRO.SBY    STOKFR. 


Al'RIl..    190^. 
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SPHKAMIXC    WEVlfK---il;RpSi:V,::X1K!t'H  AXji  ATi  .  5Tr»*<M 


■  i  ii^jvciucnt?!"\vfiicti-  fiGComplisii  the  fbllowrn*  resiiliy:  Th6'  llii« 
.-'iiani  pi  c.i.il  bsiiiny  Iruitv  it  is  tlistril)ulc<l  in  ;t  thin  layer  oyer 
a  :>irii>  oiie-M<Ji'*J  <>f  -tl'^i  width  orthe  fire-box >do^^i'th>?lett' side." 
--•arting  from  tlie  flue  ^hect  and  .extending  hack  iulo  the  back 
lonVer;  ihcn  wiili  a  quick  inovonicnt  the  spreader  starts  at  the 
!!'u-  -Ihci  in  the  ooiiter  uf  the  iiro-Itox  and  tUstrilnttes  coal  oyer 
liter  oiie-tlurd  of  thf  Width ;  ttren  quicklv  jnoves  t6  Hit; 
trimt  TJgKt  colrnef^arid  down  the  right  side,  uichi<ling  the  back > 

'Ikt.  thetT  transfers  ag:iin  io  the  front  left  corner  aiid  repeats  ■ 
:,  cycle.  This  njotioniis  entirely  autoulatic,  but  citi  !);■  inter--: 
I  ui^kted^t  any  point,  as  above  mentionetl.  ,  v  ;  ' :. 

In  ;ea&e.  <^^  this  stoker  cati  be  disconnected  and  put 

i.-mbi  the  way  and  pcrniit  hand  firing  to  be  started  in  the  UHial< 
HKltjiier  within  a  space  of  thirty  seconds.  The  tot.d  wcigUt  of; 
ibe  stoker  and  conveyor  is  about  900  lbs,  ...    .'''\''>'-'-'--'^'[. 

I'he^  work  or,deVelopii>g  this  stoker  .\v-asV.aJfiVon<-:.^i^^^^ 

•-:«  &  S'orih\\>'stern  Railroad,  where  it.  after 
.   eei-tain   s^^ries  0I   preliniiuary  experiinentrng 
i  a<l   hecji   ciMj'.pleted,   showed   itself   to   be  en -" 
:  ircly  rehabJc,  ;,Tt  isT  bei^g  built  by  the  winter;  ; 
1  latronal 'Stoker  n>iiTi>niiy»  18^1  la  Salle  str>oct; 
'  'liic;iiio.  '■' 

iJliiiViil    iimUASiC.VL    STOK.ER,. 

- 1  Jm  :ft<>kci; ;  is^  aiv  "exaittple  of  ibe   pluntier  > 
'ypc,  being  an  eVohit ion  frnnV  the  pioneer  lo 
.  oinotive..>tt>kcf  which  wa<  known  as  the  Kin 

I  i  1 1 .  1 1,.  Jti r  -tbli P5e,  xK  fliers  f  roin  tliat '.  ilesigi  1 
n\  practically  all  its  features,  but  i«  built  oil 
the  same  gi-noral  principle,  ft  c<">nsists,  brief 
ly,  of  a  h'>ri;':onial  plunyer  niounted  in  guides 
■;ind  :0pei'ated  by.;  ii  steaijl  cj-firideri-  Thi- 
I>lunger  carries  at.  its  forward  end  a  spcci:il 
sliapcd  nose,  which  is  arranged  to.  dischartii 
the  coal"  on  different  parts  of  the  grate,  ,<h- 
pending  upon  llw  speed  whb  which  if  is  oper- 
ated* ->■  The,  forward  Stroke  Qf  the  pltinger 
throws  the  cOal  to  tbe  center,  or  the  front 
<iids  of  the  grate,  and  the  backward  stroke, 
hy  means  of  a  special  shape  of  the  nose,  place- 
the  coal  in  the  back  corners  and  beucatlt  the 
rtre  door. 

The  coal  is  dischargeil  into  a  lar^e  hopiter 
hy  means  of  the  conveyor,  which  is  not  shown 
ni  the  illustration,  froin  which  it  falls  upon  a 
shelf  ilirectly  hi  front  of  the  plunger  nose, 
rhe  t'ire  door  opening  is  proviiled  with  a  Spe- 
cially designed  door,  iiinjicd  at  the  top  and 
forceil    o]iin    by    the    phmiier   on    its  f orwat  i 


stfrVkei  riTro  -ubrtle  ;f}»|n!Tatt4s.;^  <>vv:i»i  ijn  -|nei.il  h}k  .i—-i,  ;- 
ni'>uHied  on  :v  framev\<«rk.  >Hpp«.»rud  by  r.nu'fil  wheelsi  which  i~ 
sir-urid;  tlv  tV«'  iirc:  ;d«H»r.  ring  by  tw«>  slotted. lugs  with  kcyj?,:  and 
also  l»y  1\V4T.  sn<pensi«vti  tiiriibncklcTwls,  \idu«cM'i.4a(Wk  11^  ■ 

the  Ivojlcr /head:     /■::'':  .c  .    ■/    .^- ;^:  ' :  '  *    v-^^;  '  >   ■ 

The  Icjigtli.  and:  iiVtCiitsify  rif  :|;lie;str<^  .   ....    _    . 

Criicd  by  levers,  .<:howH  tit  iheK*tt^'<  bv 

tjje  fife'iinni. 

;>  'rliis:  stoker,  lu(>  been  apphed  l%»  a •  inanbf  r  <>i  \< K:ui»t»ii v.es v«iin 
tlvev  Iowa  CeiitTul  Kailroad  rinil  i-*  i|ii««afact«redll.»y  Ah'"  I     "  ■'■ 
.live  .5!'.»l<eff".>nttianv  I'f  .Chicago,/  ■..:.'■■.'•"'"■    '■•."'' 

v.-  TTK''''l><>^sibtfity  a  .ii»ost;*ati<iPac;«.':>  ..;.<]  ia^..  ^  •  ■.• 

■ftK■l   ftJt-  ii^e-  oi)  i-^t^oiivt.JtiXeH  .ihtoU^ 
^ra<les  f^if ' f iiol  w1  rich-  are;. oi)\v  /of  iv> practical  ;vahii',;aii(l  arf^USflai- 
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ly  thrown  away,  is  attracting  a  considerable  amount  of  very 
active  interest  at  the  present  time.  Briquettes  have  been  used  in 
foreign  countries  with  great  success  for  many  years  and  while 
the  fuel  conditions  there  are,  of  course,  much  different  than 
hold  in  this  country  and  make  it  absolutely  necessary  to  utilize 
all  grades  of  fuel,  still  the  indications  are  that,  even  if  there  is 
no  saving  in  first  cost,  the  improved  quality  of  fuel  which  can  be 
obtained  for  the  same  price  in  the  shape  of  briquettes  will  make 
them  very  attractive. 

The  government  has  undertaken  a  very  elaborate  series  of 
tests  on  this  subject,  during  which  experiments  with  briquettes 
on  locomotives  in  regular  service  have  been  undertaken  on  quite 
a  number  of  the  railways.  The  results  are  claimed  to  have  been 
very  satisfactory,  but  have  not  yet  been  given  full  publicity  and 
we  are  unable  at  present  to  state  authoritatively  what  the  future 
possibilities  along  these  lines  may  be. 

The  full  report  of  these  tests  will  be  made  within  a  short 
time  and  we  will  then  again  take  up  this  subject. 


THE  CONSERVATION  OF  OUR  NATURAL  RESOURCES. 


The  next  monthly  meeting  of  The  American  Society  of  Me- 
chanical Engineers  will  be  held  in  the  auditorium  of  the  Engi- 
neering Societies  Building,  New  York,  on  the  evening  of  April 
14.  The  general  subject  of  the  meeting  is  "The  Conservation  of 
Our  Natural  Resources,"  which  is  now  receiving  unusual  atten- 
tion, because  of  the  invitation  of  the  President  of  the  United 
States  to  the  governors  of  the  several  states,  and  to  the  presi- 
dents of  the  national  engineering  societies,  to  confer  with  him 
in  Washington  on  this  important  problem. 

The  New  York  meeting  will  be  addressed  by  four  speakers, 
who  will  consider  forest  preservation  in  its  relation  to  water 
power,  ccouoiny  in  the  utilisation  of  fuels,  and  the  attitude  of 
the  engineer  in  regard  to  these. 

Dr.  Henry  S.  Pritchett,  president  of  the  Carnegie  Foundation 
for  the  advancement  of  teaching,  will  be  one  of  the  speakers  and 
will  discuss  the  "Relation  of  the  Engineer  to  the  Body  Politic." 


We  will  pay  twenty-five  cents  each  for  copies  of  this  Journal 
for  January,  July,  September  and  November,  1903;  October  and 
November,  1906,  and  September,  1907. 


'The  coal  record  is  kept  on  many  roads  a  good  deal,  as  the 
young  bride  kept  her  account  book.  On  one  page  it  said,  Dear 
John  gave  me  ten  dollars.  On  the  other  page  it  said,  .Spent  it 
all.  On  one  page  it  says.  Paid  so  much  for  coal  at  the  mines. 
On  the  other  page,  The  engines  burned  it  up. — Mr.  C.  B.  Conger, 
Traveling  Engineers'  Association. 


"y'ou  have  struck  the  nail  on  the  head  ichen  you  say  to  7i'eigh 
the  coal,  but  in  order  to  get  these  appliances  you  must  shoiv 
your  management  x^'herc  you  are  going  to  pay  for  the  expendi- 
ture. When  you  do  this  you  icill  get  the  coal-iveighing  appliances 
all  right,  as  well  as  the  measuring  appliances  and  the  blanks." — 
Mr.  W.G.  Wallace,  The  Traveling  Engineers'  Association. 

"The  folloiving  men  are  links  in  the  chain  that  have  not  been 
considered  in  the  performance  sheet,  and  an  important  part  of 
the  organisation  left  out  entirely  in  the  question  of  pounds  of 
coal  used  per  one  hundred  ton  or  car  miles,  n'hen  used  only  as 
a  comparison  of  enginemen:  The  train  dispatcher  can,  by  good 
train  movement,  make  the  performance  a  profitable  one  for  the 
company  and  creditable  to  himself,  or,  on  the  other  hand,  cause 
fuel  to  be  burned  unnecesarily ;  the  trainmaster  in  ordering  trains 
from  terminals  at  the  most  advantageous  time  made  up  in  proper 
order  to  avoid  unnecessary  sxvitching ;  the  conductor  ii.<ho  can  get 
over  the  road  thai  zee  all  like  to  pull  either  in  passenger  or 
freight  service;  the  brakeman  ivho  looks  after  the  leaks  in  train 
line  and  is  alive;  the  station  agent  where  freight  is  loaded  as  it 
should  be  and  the  switch  list  made  out  properly." — Mr.  W.  G. 
Wallace,    The   Traveling  Engineers'  Association. 


(Establtsbed  183S)* 

—  AMERICAN,^ 

Engineer 

RAILROAD  JOURNAL 

PUBLISHED    MONTHLY 

BY 

t.     M.    VAN    ARSDALE 


140 


J.  S.  BONSALL., 
Business  Manager. 
NASSAU     STRUCT. 


MWVr    TORK 


R.  V.  WRIGHT,  I  „  ,.. 
B.  A.  AVF.RII.I4,  [ 


APRIL,   1908 


Snbacrlptlona. — $2.00  a  year  for  the  United  States  and  Canada;  $2.60  a 

year  to  Foreign  Countries  embraced  in  the  Universal  Postal  Union. 
Remit  by  Express  Money  Order,  Draft  or  Post  OfKce  Order. 
Subscription  for  this  paper  will  be  received  and  copies  kept  for  sale  by  the 

Post  Office  News  Co.,  217  Dearborn  St.,  Chicago,  III. 

Damrell  &  Upham,  283  Washington  St.,  Boston,  Mass. 

Philip  Roeder,  807  North  Fourth  St.,  St.  Louis,  Mo. 

R.  S.  Davis  €r  Co.,   846  Fifth  Ave.,  Pittsburg^  Pa. 

Century  News  Co.,  6  Third  St.,  S.  Minneapolts,  Minn. 

W.   Dawson   &  Sons,   Ltd.,   Cannon  St.,  Bream's  Buildings,   Lon- 
don, E.  C,  England. 

Atl  vertlaememtB. — Nothing  will  be  inserted  in  this  journal  for  pay, 
EXCEPT  IN  THE  ADVBBTisiNG  PAGES.  The  reading  pages  mil  contain 
only  such  matter  as  wt  consider  of  interest  to  our  readers. 


Coutribntlons. — Articles  relating  to  Motive  Power  Department  prob- 
lems, including  the  design,  construction,  maintenance  and  alteration  of 
rolling  stock,  also  of  shops  and  roundhouses  and  their  equipment  art 
desired.  Also  early  notices  of  official  changes,  and  additions  of  new 
equipment  for  the  road  or  the  shop,  by  purchase  or  construction. 


To  SabaerlberH. — The  Amekican  Engineeb  and  Railroad  Joubnal  is 
mailed  regularly  to  every  subscriber  each  month.  Any  subscriber  who 
fails  to  receive  his  paper  ought  at  once  to  notify  the  Postmaster  at  the 
office  of  delivery,  and  in  case  the  paper  is  not  then  obtained  this  ofUce 
should  be  notified,  so  that  the  missing  paper  may  be  supplied. 


Wlien   a  Snbserlber  chantceM  hla   addresii   he  should  notify  this 
office  at  once,  so  that  the  paper  may  be  sent  to  the  proper  destination. 


IMPORTANT. 


The  following  extract  is  taken  from  Order  No.  go/  of 
the  Postmaster-General,  containing  amendments  to  the 
Postal  Lazi's  and  Regulations  applicable  to  second-class 
matter,  effective  Jan.  i,  1908. 

"Unless  subscriptions  arc  expressly  renewed  after  the 
term  for  which  they  are  paid,  within  the  folloiving 
periods: 

Dailies,  within  three  months; 

Tri-weeklies,  within  si.v  months; 

Semi-weeklies,  within  nine  months; 

Weeklies,  ivithin  one  year; 

Semi-monthlies,  ziithin  three  months; 
^^^^ Monthlies,  zvithin  four  months ; 

Bi-monthlies,  within  six  months; 

Quarterlies,  within  six  months, 
they  shall  not  be  counted  in  the  legitimate  list  of  subscrib- 
ers, and  copies  mailed  on  account  thereof  shall  not  be 
accepted  for  mailing  at  the  second-class  postage  rate  of 
one  cent  a  pound,  but  may  be  mailed  at  the  transient  sec- 
ond-class postage  rate  of  one  cent  for  each  four  ounces 
or  fraction  thereof,  prepaid  by  stamps  afUxcd.  The  right 
of  a  publisher  to  extend  credit  for  subscription  to  his 
publication  is  not  denied  or  questioned,  but  his  compli- 
ance or  non-compliance,  with  this  regulation  zvill  be  taken 
into  consideration  in  determining  zvhethcr  the  publication 
is  entitled  to  transmission  at  the  second-class  postage 
rates." 

Will  you  not  co-operate  by  remitting  at  the  expiration 
of  your  subscription? 
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THE  CKNTER   SILLS    AS   A  COLUMN. 

Referring  to  the  previous  article. — In  the  last  sub-heading  the 
center  sills  were  briefly  dwelt  upon  in  their  capacity  to  act  as  a 
column  to  resist  service  shocks  due  to  buffing.  Therein  was 
noted  the  fact  that  to  solve  the  problem,  considering  the  column 
as  one  with  free  ends  and  a  length  equal  to  the  total  length  of 
the  sills  over  the  platforms,  was  foreign  to  the  design  and  would 
introduce  ■  fictitious  stresses  running  far  above"  the  ultimate 
strength  of  structural  steel  as  given  in  the  manufacturers'  specifi- 
cations. The  conclusion,  based  upon  this  fact,  was  drawn  that 
the  design  should  be  so  worked  out  that  short  portions  of  the 
beams  included  between  the  transverse  supports  would  partake 
of  the  nature  of  short  compression  pieces  with  fixed  ends.  The 
ends  being  fixed  by  the  construction  in  the  locality  of  such  sup- 
port would  reduce  the  normal  deflection,  and  hence  the  bending 
moment  and  stress  at  the  center  of  each  sub-span. 
Rankine's    formula : 

P      r-  1' 


S  =  — 


[-•^] 


was  specified  as  being  the  best  to  apply  to  this  case  where 

P  =  end  .-hock  (static). 

A  =  sectional  area. 

1  =  span  length  in  inches. 

r  =  radius  of  gyration. 

0  —    constant    depending    upon    the    material    and   end    constriiction, 

tables    for    which    are    given    in    Merriman's    "Mechanics   of 

Materials." 


This  formula  shows  that 


P 

S.  =  — 
A 


is  a  direct  stress  due  to  the  buffing  force  being  equally  distributed 
over  the  area  and  that  accoiupanying  it  is  a  stress 

P        ? 

S,  =  —  fl  — 


due  to  the  struts  deflecting  throughout  the  span  and  introducing 
flexural  strains  which  reach  the  above  value  at  the  middle  ordi- 
nate of  the  span.  The  proposition  was  advanced  that  this  latter 
stress  should  be  used  as  a  measure  of  a  uniform  load  which 
would  produce  a  bending  action  of  approximately  the  same 
amount  throughout  the  beam.  This  uniform  loading  was  noted  to 
be  considered  as  acting  at  right  angles  to  the  uniform  loading  im- 
posed upon  the  same  beams  by  the  central  floor  and  capacity  load- 
ing. Quoting  the  final  sentence :  "This  condition  holds  when  the 
transverse  supports  are  firm  in  a  coiubination  of  either  tension 
or  compression  and  flexural  stresses  and  the  center  sills  have 
their  greatest  least  radius  of  gj-ration,  about  a  vertical  axis,  as 
is  true  in  this  case."  '■''■''■■      ■    "; 

To  make  this  condition  strictly  true  there  should  be  added  to 
the  above  necessities,  that  the  connections  at  the  platform  ends 
should  be  such  that  an3'  load,  coming  upon  the  buffers  or  end 
casting,  would  be  taken  concentrically  by  the  center  sill  beams. 
This  is  a  feature  which  must  not  be  overlooked  under  penalty  of 
having  destructive  secondary  stresses  brought  into  action  by  the 
bending  moment  due  to  the  eccentric  action  of  the  end  shock 
about  the  vertical  neutral  axis  of  these  beams. 

The  preliminary  study  for  necessary  sections  may  be  hasty  and 
many  refinements  may  be  avoided,  but  a  final  investigation  should 
be  made  of  each  design  using  nef  areas  and  whatever  expedients 
are  necessary  to  secure  a  just  appreciation  of  what  the  frame  will 
measure  up  to  when  put  to  the  test. 

Though  this  article  pays  most  attention  to  the  idea  that  the 
center  sills  as  struts  will  deflect  in  a  horizontal  transverse  plane, 
there  is  a  possibility  that  the  car  may  so  alter  the  conditions  that 
it  will  be  the  vertical  longitudinal  plane  instead.  The  final  investi- 
gation then  should  cover  the  latter  assumption  and  the  fitness  of 
the  calculated  beams  should  be  examined  as  if  the  end  shock 
was  acting  about  the  horizontal  neutral  axis  of  these  sills  and  as 
a  consequence  with  a  tendency  to  augment  the  bending  due  to  the 
vertical  lading.  This  is  a  natural  consequence  of  concentric  end 
loads  acting  upon  a  side  loaded  girder — that  they  tend  to  increase 
the  present  deflection:'  The  conditions- surrounding  this  t\-pe  of 
underframe  design  are  peculiar,  in  that  the  sills  are  so  much 
weaker  in  the  horizontal  plane  than  the  vertical  that  when  the 
supports  are  spaced  close  enough  to  fulfil  the  short  strut  condi- 
tions demanded  of  the  center  sills  they  will  still  be  found  to  be 
weaker  in  this  plane  even  after  the  effect  of  the  lading  in  the 
vertical  plane  has  been  imposed.  There  are  certain  constructive 
features,  such  as  weights  of  lading,  size  of  beams  and  disposition 
of  transverse  supports,  which  introduce  disturbing  elements  and 
no  hard  and  fast  rule  can  be  laid  down  concerning  the  line  of 
weakness.     Both  planes  must  accordingly  be  solved. 

Eccentric  End  Loads. — The  fact  that  the  end  load  hardly  ever 
impinges  concentric  with  the  vertical,  due  to  the  end  design,  will 
not  be  dealt  with  at  any  length  here,  as  this  same  question  of 
eccentric  loading  has  been  discussed  in  a  previous  section  (Janu- 
ary, 1908,  p.  13).  In  that  case  the  load  was  eccentric  in  the  hori- 
zontal plane,  but  the  principle  remains  the  same,  except  that  in 
this  case  the  forces  and  leverages  are  at  quadrature  to  what  they 
were  in  that  one.  This  principle  involves  the  addition  of  the 
eccentricity  of  load  application  to  the  maximum  deflection  of 
each  span  for  total  leverage  of  the  end  load  to  secure  the  maxi- 
mum bending  moment.  In  this  case  the  general  equation  of  the 
arm  would  be  the  same 


*  Copyright,  1908,  by  Chas.  E.  Barba. 


'  *'+  r  Ydx ' 

J    x=o 

where  e  represents  this  eccentricity  in  inches  and  Y  represents 
the  equation  of  the  elastic  curve.  This  equation  must  here  be  made 
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to  suit  the  conditions  of  a  continuous  column  of  which  each 
span  is  similar  to  a  strut  with  tixed  ends.  Having  secured  the 
ileflection  from  the  inte}j;ration  of  the  curve,  the  procedure  is  sim- 
ilar to  what  follows  after  the  deflection  ft>r  the  concentric  load- 
ing has  been  determined. 

Concentric  Loadiny. — If   formula   (i)    be  transposed  into  the 
form 

SA 


1= 

it  is  evident  that  the  maximum  end  load,  which  the  center  sill 
column  is  capable  of  sustaining  without  exceeding  a  specified 
fiber  stress,  is  decreased  from  the  load,  which  a  simple  compres- 
sion piece  will  sustain,  by  just  such  an  amount  as  the  quotient 
obtained  from  dividing  the  product  of  the  stress  into  the  area 

1^'  1' 

(SA)  by  I  4"    ^   —  is  decreased  by  increasing  unity  by   «  — 

r'  r* 

Unity  in  the  denominator  thus  denotes  the  divisor  which  obtains 
for  the  simple  compressive  stress  uniformly  distributed  over  the 

sectional  area  and    (f  —  represents  the  reduction  factor  introduc- 

r" 
ing  the  effects  of  flexural  bending.     With  a  given  material  and 

1 
end  arrangement,  the  slenderness  ratio  —  governs  the  destructive 

r 
action  of  these  concentric  end  loads,  apart  from  the  direct  com- 
pressive stresses.  To  increase  the  value  of  the  static  equivalent 
of  the  permissible  end  shock,  or  inversely  to  decrease  the  stress 
occasioned  by  any  assumed  maximum  load,  it  is  therefore  advis- 
able to  design  the  strut  with  this  quantity  as  fractional  as  con- 
constructive  limitations  will  permit.  Decreasing  the  value  of  1 
or  increasing  the  radius  of  gyration  in  the  plane  of  distortion  will 
accomplish  the  result  sought.  This  of  course  assumes  that  these 
quantities  are  varied  without  the  change  in  design  affecting  the 
value  of  W.  The  value  of  1  is  generally  determined  from  condi- 
tions obtaining  in  the  superstructure.  The  arrangement  of  win- 
dows desired,  limits  the  post  spacing  for  the  sides.  These  posts 
are  the  vertical  stifTcners  for  the  load  sustaining  girder  and  the 
transverse  supports  should  impose  their  load  upon  the  side  sills  in 
tile  region  of  the  vertical  posts,  if  the  minimum  stresses  are  to  be 
had  in  the  web  and  top  and  bottom  members  of  the  vertical  gir- 
der. The  limitations  governing  the  available  variation  in  1  are 
apparent  from  the  alx)ve  considerations  of  minimum  stress.  The 
value  of  r,  however,  submits  to  the  easiest  variation  for  the  se- 
curing for  any  appreciable  reduction  of  stress.  '1  his  should  be  as 
large  as  weight  limitations  will  allow. 

It  is  not  necessary  that  structur;d  sha()es  be  used  for  the  sills, 
nor  is  it  required  that  the  shapes  be  used  as  found  in  the  cars 
now  running  designed  after  this  form  of  framing.  It  is  custom- 
ary to  construct  these  underframes  with  the  center  girder  com- 
posed of  two  separate  sills  of  commercial  I  or  channel  section. 
No  cover  plates  are  use<l  and  the  only  elYective  bond  existing 
between  the  structural  girders  or  columns  is  at  the  regions  of 
transverse  supports  and  this  is  at  fault  when  but  the  bottom 
flanges  are  fastened  to  these  supports.  The  resistance  offered 
to  bending  in  a  horizontal  transverse  plane  is  quite  low  in  this 
character  of  design,  as  the  radius  of  gyration  can  be  considered 
but  double  that  calculated  for  a  single  shape.  Latticing  the  two 
sills  is  of  doubtful  value  as  regards  the  effects  of  this  bending. 
Cover  plates  are  the  only  efficacious  method  to  take  up  these 
bending  moments.  The  fact  that  the  radius  of  gyration  is  inde- 
pendent of  the  spread  of  the  separate  sills  simply  makes  the  prob- 
lem one  of  dividing  the  total  shock  evenly  between  the  two 
columns  and  designing  each  beam  for  its  proportion  of  the  load. 
The  bad  feature  is  the  great  proportionate  difference  in  values 
of  r  for  the  two  perpendicular  axes.  There  should  be  a  pre- 
ponderance in  the  vertical  plane,  as  the  static  loading  is  ever 
imposed  in  this  direction.  An  investigation  of  tables  showing 
varying  weights  of  .standard  sections  produces  the  conclusion  that 
the  I  section  offers  the  best  advantage  for  use  in  this  connection, 


but  even  here  the  preponderance  is  too  large,  for  instance,  the 
heaviest  6-inch  I  section  gives  a  ratio  of  radii  of  gyration  as 
I   is  to  3.4  for  the  horizontal  to  vertical  planes. 

In  studying  what  effects  the  disposition  of  the  separate  beams, 
with  respect  to  the  longitudinal  center  line  of  the  car,  would  have 
upon  their  resisting  quaHties  we  have  arrived  at  conclusions  at 
variance  with  the  opinion  of  some  car  designers,  but  unfortun- 
ately have  not  had  oportunity  to  develop  them  into  an  actual 
construction  to  note  their  value.  It  has  been  stated  that  the 
placing  of  the  sills  with  respect  to  one  another,  that  is,  the  dis- 
tance apart  will  not  affect  their  value  as  resisting  bodies  for  any 
end  shock  coming  upon  them.    Looked  at  in  the  light  of  a  column 

P 
this  conclusion  seems  true,  for  the  direct  stress  is  —  and  the 

A 
P      1^ 
flexural,  —  d  — .  as  noted  before.    This  result  changes  when  the 

A  r^ 
e.xpedicnt  used  later  on  is  adopted  and  the  bending  is  assumed  to 
have  been  occasioned  by  a  side  load  producing  the  same  deflec- 
tion. This  expedient  rests  on  a  sound  theoretical  basis.  In  thij> 
case  the  center  sills  become  central  resisting  bodies  of  a  bottom 
girder  or  truss,  and  the  more  remote  or  the  nearer  they  are  to 
the  center  line  of  the  car,  just  in  such  degree  is  their  effect  upon 
the  resistance  to  this  imposed  side  load  changed.  This  is  clearly 
seen  in  the  first  term  of  the  moment  formula  for  the  plate  girder 
solved  later  on.  This  whole  analysis  rests  upon  the  basis  that  the 
center  sills  must  bend  together  and  in  the  same  direction  which 
they  must  do  to  avail  themselves  of  the  efficiency  of  the  deep 
floor  girder  for  strength  in  this  plane.  Additional  ties  should 
therefore  be  spaced  between  the  two  beams  at  points  between  the 
transverse  supports.  The  manner  of  load  transference  through 
the  trussed  and  plate  floor  girder  is  discussed  separately  under 
each  tjpe  of  girder.  There  is  a  construction,  however,  which 
this  same  question  of  spacing  of  sills  and  the  probabihty  of 
wider  spacing  tending  to  the  imposition  of  eccentric  end  shocks, 
has  brought  to  our  attention.  That  is,  the  possible  method  of 
making  the  center  sills  independently  and  separatelj*  assume 
their  share  of  the  load  and  in  bending  so  construct  them 
that  their  tendencies  toward  bending  and  deflection  oppose  each 
other  and  neutralize.  Thus  there  would  be  no  load  in  the  trans- 
verse horizontal  plane  to  come  upon  the  floor  girder  and  the  side 
sill  angle  could  not  be  loaded  with  this  twisting  force  upon  it. 
The  transverse  supports  could  here  be  designed  but  for  vertical 
load  carrying. 

This  idea  would  require  additional  weight  in  the  center  of  the 
car,  but  just  how  much  we  are  not  prepared  to  state,  as  the  idea 
has  not  been  developed  by  us  to  reach  any  definite  result.  From 
what  h:is  been  done  we  feel  safe  in  predicting  that  it  will  show 
economics,  and  if  so  we  shall  present  at  a  later  date  the  lightest 
ili'sicrn  of  this  type  of  underframe  which  can  be  built  to  stand 
'ip  under  the  service.  If  this  idea  has  been  used  in  the  design 
of  any  cars  thus  far  built  it  has  not  come  to  our  notice,  and  the 
following  mathematics  and  presentation  will  be  made  to  cover 
designs  which  have  been  built  or  are  now  being  worked  out. 

The  concentric  column  load  deflects  the  sills  and  produces  a 
bending  moment  which  is  theoretically  indeterminate  from  any 
column  formula.  This  follows  from  the  fact  that  in  developing 
the  relation  iKtween  stress  and  imposed  load  by  means  of  the 
elastic  curve  of  such  bending,  the  deflection  is  found  on  both 
sides  of  the  general  equation  after  the  integration  has  been  twice 
performed  and  hence  the  deflection  cancels  out  and  the  arm  of 
action  of  the  imposed  end  load  cannot  be  determined.  This  mo- 
ment would  be  PA  where   .    is  the  indeterminate  deflection. 

However,  the  stress  occasioned  by  this  moment  is  given  and 
found  to  be 

P        I' 

s  =  - «  —    • 

A        r' 

This  can  be  used  as  a  measure  of  a  uniformly  distributed  side 
load  producing  the  same  stress. 

From  the  construction  necessary  to  make  the  sills  sustain  the 
assumed  end  shock — that  the  connection  at  the  cross  bearers  must 
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be  rigid  so  that  the  sections  of  the  sills  between  transverses  may 
be  solved  as  short  struts — it  is  evident  that  the  strut  is  in  the 
condition  of  fixed  ends  and  that  the  side  load  distributed  over 
the  sills  would  in  reality  make  of  them  a  continuous  beam  in  the 
lK.>rizC'iital   plane. 

?         1"  c 

The  equation  of  the  stress  S  =  —   a  —  to  the  stress  Mx  — 

A        r^  I 

according  to  this  assumption,  where  Mx  is  the  moment  at  the 
center  of  the  span  of  a  continuous  beam  uniformly  loaded,  is  com- 
plicated since,  as  was  previously  derived  (March,  1908,  p.  84) 

Mn  +  Mn  + 1 

Mx  =  

2 

and  the  general  equation   for  relation  between  moinents,   spans 

and  loads  of  such  a  beam  when  evaluated  for  Mn  gives 

Wn              Wn  +  1 
jM"    :^    '  ".~(~    I  "n    2    Mn+i      (In  -j-  In+i)  Mn+i    Jn+j 

4        '        4 

Id 

and  Mn  ♦  i  is  of  the  same  general  form.  This  procedure  is  pro- 
hibitive on  account  of  its  length  and  opportunity  for  error.  To 
secure  a  solution  and  derive  the  value  of  w  sought,  it  would  be 
necessary  to  evaluate  all  the  forms  down  to  the  center  of  the  car 
and  then  ehminate  backwards  because  the  values  of  the  unknown 
moments  are  met  with  throughout  the  series  of  equations.  The 
equation  of  the  formulae  showing  the  relative  strength  and 
stiffness  of  beams,  referred  to  in  the  December  issue,  p.  457,  but 
not  worked  out,  will  not  avail  any  more  than  the  value  of  the 
stress  alone.     Thus 

P  =  ki  for  stiffness 


and  P 


when  equated  give 


L* 

SI 

Lc 


A: 


k;  for  strength 


k.  SL' 


k=    c 

The  value  of  the  deflection  is  thus  determined,  but  it  is  in  terms 
of  the  stress  which  leads  at  once  to  the  same  result  as  the  pro- 
cedure just  dismissed. 

Since  the  value  of  uniform  load  w  is  desired  it  is  evident  that 
A  should  be  expressed  in  terms  of  that  quantity.  Each  span 
of  a  continuous  beam  is  the  same  as  a  beam  with  overhanging 
ends  which  in  turn  reduces  to  that  of  a  beam  with  fixed  ends 
when  the  overhang  is  the  same  at  each  end.  This  is  the  condi- 
tion which  obtains  at  the  central  region  of  the  car  for  several 
spans  and  the  use  of  the  value  of  the  deflection  of  such  a  beam 
will  be  very  close  to  accuracy. 
In  this  case 

I      wl' 

A= 

384    EI 
The  bending  moment  at  the  middle  of  the  span  with  an  end 
load  P  acting  with  this  lever  arm  is  P  ^ j,  and  the  corresponding 
stress  is  ,  '■ ';  - 

c 

PA- 
I 

where  I  is  the  moment  of  inertia  and  c  is  the  distance  to  the  ex- 
treme fiber  of  the  cross  section. 

This  is  the  same  stress  as  was   formerly  noted  to  be 

P  1-" 

—    «  — 
A         r^" 
When  these  two  values  of  stress  are  equated  and  the  values  of 

I       wl*  I 

l\  = and  A  =  — 

384      EI  r" 

are  substituted  the  value  of  w  is  found  to  be 

384   ^  EI 


w  = 


cl' 


When  the  data  in  the  previous  article  was  assumed,  it  was  the 
intention  to  present  a  complete  mathematical  calculation  for  the 


special  case  paralleling  the  theoretical  exposition.  Not  having 
the  necessarj-  available  time  it  has  been  deemed  ample  to  show 
how  the  procedure  should  be  followed  to  secure  proper  results. 
Upon  making  but  a  cursory  examination  of  the  car  in  question 
the  value  of  the  uniform  side  load  coming  upon  the  center  sills, 
as  a  result  of  their  bending,  has  been  found  to  be  almost  four 
times  as  much  as  that  for  the  vertical  lading.  This  is  under  the 
best  possible  condition  for  sills  bending  in  the  same  direction, 
worked  out  under  the  assumption  that  the  end  arrangement  is 
such  as  to  cause  the  end  loads  to  be  taken  concentrically  by  the 
center  sills.  Any  eccentricity  would  add  to  this  valuie  of  w  con- 
siderably. The  same  examination  when  applied  to  the  total 
stresses  upon  the  center  sills  showed  that  a  value  of  1  taken  for 
the  maximum  span  of  70  inches  was  too  long.  This  would  then 
of  necessity  have  to  be  shortened,  the  most  feasible  method  of 
so  doing  being  to  increase  the  width  of  the  supported  length  at 
the  transverse  supports  to  at  least  8  inches.  The  reactions  on  the 
floor  girder  will  be  at  least  four  times  as  great  as  those  coming 
upon  the  side  girder  from  the  reactions  of  the  floor  load  trans- 
ferred to  it  by  the  cross  supports. 

The  assumption  of  200,000  pounds  end  shock  for  this  car  car- 
ries with  it  the  same  recommendations  for  strength  that  were 
formerly  advanced  for  steam  service,  namely — the  total  stresses 
due  to  the  end  shock  and  lading  combined  shall  not  total  more 

than  the' elastic  limit  istrength  minus  70  — .     The  value  of  this 

r 
elastic  limit  should  be  specified  in  the  specifications.  The  run- 
ning of  stresses  up  to  the  clastic  limit  applies  solely  to  those 
portions  of  framing  designed  to  take  end  shock.  This  means 
the  center  sills  and  the  floor  girder  or  truss  of  which  the  side 
sills  are  under  a  constant  strain  from  being  the  lower  chord  of 
the  side  girder  suporting  the  vertical  load. 

For  a  given  value  of  r  a  reduction  in  1  brings  the  allowable 
stress  nearer  to  the  elastic  limit  and  reduces  the  column  formula 
closer  to  that  for  a  direct  compression  piece. 

There  is  a  characteristic  of  struts  which  can  well  be  dwelt  upon 
at  this  point,  and  that  is  the  shifting  of  the  crippling  strength 
with  the  varying  length.  Long  struts  invariably  fail  when  the 
elastic  limit  is  passed.  In  the  case  of  short  struts  experiments  in- 
dicate that  such  is  not  the  case.  The  empirical  formulae  developed 
above  seek  to  take  into  account  this  quality  of  column  failure. 
The  end  shock,  for  which  a  static  load  equivalent  has  been  as- 
sumed, is  not  a  sustained  force,  as  dynamometer  experiments  in- 
dicate. Indeed  the  peak  of  force  application  is  so  sharp  that  the 
stress  may  run  high,  but  it  will  not  come  and  go  faster  than  the 
resisting  stress  can  follow  and  oppose  it.  The  end  shock  is  thus 
a  sudden  load. 

No  recommendations  for  the  tensile  strength  are  required  for 
the  reason  that,  for  the  service  to  which  the  usefulness  of  this 
type  of  car  has  been  limited,  these  strains  are  small  compared  to 
the  buffing  loads  and  can  be  made  to  come  concentric  with  the 
neutral  axis  of  the  center  sills.  Provisions  for  maximum  buffing 
strains  insure  ample  reliability  for  the  shocks  arising  from  what- 
ever pulling  strains  arise  in  service  even  with  the  deep  center 
plate  fastened  to  the  car  body. 

The  center  sills  thus  fulfil  the  conditions  of  a  continuous  beam 
in  both  the  vertical  and  horizontal  planes,  and  have  besides  the 
combination  flexural  stress,  a  direct  stress  due  to  the  static  end 
load.  The  general  moment  formula;  solved  for  the  vertical  plane 
hold  true  for  the  horizontal,  if  the  values  of  w  be  used  as  found 
in  the  above  calculations.  In  other  words,  having  solved  for  the 
values  of  vertical  moments  and  tabulated  them,  the  correspond- 
ing horizontal  moments  may  be  written  down  as  that  proportion 
of  the  vertical  moment  as  the  uniform  side  load  is  of  the  uniform 
vertical  load.  :^     '        -  V  ■  "*   ^ 

In  order  to  meet  the  condition  that  the  struts  must  fail  in  their 
main  members,  the  connections  between  the  transverse  supports 
must  not  only  be  rigid  as  before  noted,  but  must  take  care  of 
the  reactions  due  to  the  lading  in  the  two  perpendicular  planes. 
These  reactions  are  to  be  found  in  various  ways  from  the  data 
already  worked  out.  The  value  of  the  reaction  is  the  same  as  the 
value  of  the  adjacent  shear  which  is  of  great  assistance  when 
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plate  girders  are  used,  as  the  shears  are  needed  to  examine  the 
girder.  They  may  also  be  solved  from  the  moment  formula^— 
that  is,  by  taking  moments  about  the  various  points  of  support 
in  succession. 

Thus  RjU =  M2 

2 

which  may  be  solved  for  Ri. 
Likewise 

Ri  (  1.  +  1=)  +  R2  h  —  w.  I  (—  +  U) 1^  =  M, 

2  2 

from  which  Rj  may  be  found  after  Ri  is  known. 

This  procedure  when  continued  up  to  the  center  of  the  car 
will  give  all  the  reactions  sought.  No  matter  which  way  they 
are  secured  the  total  values  should  add  up  to  the  same  amount 
as  the  total  imposed  load. 

When  these  vertical  reactions  arc  found  a  procedure  similar 
to  the  one  used  for  finding  the  horizontal  moments  will  give 
the  horizontal  reactions. 

Were  it  not  necessary  that  these  reactions  be  used  to  secure  the 
values  of  the  strains  imposed  upon  the  floor  and  side  girders, 
the  investigation  could  cease  after  the  longest  span  with  the 
most  destructive  vertical  moment  had  been  investigated. 

TRANSVERSE  SUPPORTS. 

After  these  reactions  are  found  and  tabulated  the  data  is  given 
upon  which  the  design  of  the  transverse  supports  is  based.  These 
supports  are  then  first — a  simple  beam  with  a  central  concen- 
trated load,  and  second — a  strut  with  an  end  load  corresponding 
to  the  horizontal  reaction ;  the  horizontal  reaction  generally  be- 
ing the  greater. 

Care  must  be  taken  in  the  design  to  prevent  this  horizontal 
component  of  the  total  load  from  acting  eccentrically  to  the 
center  and  side  sills.  The  nature  of  these  secondary  stresses  pro- 
duce a  number  of  evil  effects.  If  the  center  sills  are  fastened 
to  the  supports  but  at  the  lower  flanges  there  is  a  twisting  mo- 
ment set  up  in  these  sills  which  produces  an  unnecessary  torsional 
stress  within  them.  If  the  transverse  supports  be  loaded  eccen- 
trically there  is  a  bending  action  set  up  in  them  which  would  help 
to  increase  their  existing  bending  moment  and  thus  transfer  a 
greater  reaction  to  the  side  girder  in  a  vertical  plane,  to  be  added 
to  the  weights  of  the  superstructure. 

To  provide  for  construction  which  makes  these  secondary 
stresses  possible  requires  additional  weight  and  should  be  avoided 
as  far  as  possible.  The  stiffness  of  the  transverse  supports  in 
the  vertical  plane  is  of  paramount  importance.  They  must  not 
be  weak  so  that  the  center  sills  are  allowed  to  sag  under  their 
load,  else  the  condition  would  obtain  of  having  the  end  shock 
acting  upon  the  center  sills  with  a  vertical  lever  arm  which  will 
increase  the  stress  at  a  very  rapid  rate  since  the  end  load  is 
measured  in  100  thousands  of  pounds  at  a  maximum  and  not 
hundreds,  as  is  the  vertical  load.  The  illustration*  is  not  intended 
to  be  a  mechanical  working  out  of  these  ideas;  this  will  come 
when  the  design  previously  referred  to  appears. 

The  transverse  support  must  then  be  secured  against  its  ten- 
dency to  translation  in  the  horizontal  plane  as  well  as  the  vertical. 
Fixing  its  ends  to  serve  this  need  makes  of  it  the  strut  spoken 
about  above.  These  points  of  support  are  to  be  found  only  in  the 
side  sill  angles  and  diagonal  bracing  or  in  a  floor  plate  together 
with  the  side  sills.  This  introduces  a  feature  of  design  for  cars 
with  weak  center  sills  to  absorb  end  shock  that  is  acting  in  most 
cars,  though  not  always  at  its  best,  because  this  function  of  the 
transverse  bracing  has  frequently  been  overlooked  and  fullest 
advantage  not  taken  of  its  possibilities. 

The  value  of  the  floor  girder  in  a  transverse  horizontal  plane  is 
also  worth  studying. 

FLOOR  GIRDER. 

This  resisting  framing  element  is  a  vertically  shallow  plate  or 
trussed  girder,  the  nature  of  which  makes  it  not  capable  of  sus- 
taining a  great  end  load  without  undue  deflection  or  bending.    Its 


*  Will  api)ear  next  month. 


resistance  is  not  due  to  any  large  degree  of  rigidity  in  its  longi- 
tudinal direction,  but  from  the  fact  that  it  takes  the  reacting 
resultant  of  bending  strains  from  the  center  sills  in  the  trans- 
verse plane.  This  floor  girder  is  called  upon  to  perform  the  func- 
tion outlined  whenever  the  center  sills  are  weakest  transversely. 
When,  on  the  other  hand,  the  stress  on  them  from  the  vertical 
lading  is  so  severe  that  the  introduction  of  a  buffing  shock  makes 
them  weakest  vertically,  then  this  load  is  carried  through  the 
transverse  supports  to  the  side  girder  as  a  vertical  reaction  and 
the  side  girder  assumes  to  absorb  it  as  a  concentrated  load 
coming  upon  it.  In  neither  case  is  it  proper  to  assume  that  the 
end  shock  is  taken  longitudinally  by  either  floor  or  side  girder. 

The  essential  feature  of  this  floor  girder  is  that  the  center  sills 
and  side  sills  must  preserve  their  relative  alignment  at  the  points 
of  support  for  all  loads  coming  within  the  assumed  maximum. 
This  may  be  accomplished  in  various  ways. 

Trussed  Floor  Girder. — The  use  of  diagonal  braces  so  con- 
nected that  they  form  a  trussed  girder  with  the  two  side  sills  as 
extreme  chords  and  the  center  sills  as  intermediate  resisting 
bodies  is  a  light  and  rigid  construction.  It  may  be  braced  by 
diagonals  or  formed  as  a  Pratt  truss  with  single  inclines  at  the 
ends  and  crossed  diagonals  in  the  center.  The  Howe  truss  is 
not  as  well  adapted  to  the  purpose.  Other  considerations  being 
equal  the  truss  must  be  one  in  which  the  members  at  right  angles 
to  the  center  sills  are  compression  members  and  the  diagonals 
tension  bars,  for  the  least  weight. 

The  same  remarks  as  to  the  eccentricity  of  stress  transfer- 
ence apply  at  the  points  of  attachment  of  these  diagonals  as  to 
the  connections  between  the  supporting  struts  and  the  center  or 
side  sills.  For  such  secondary  stress  avoidance  the  center  lines 
of  action  of  all  forces  must  pass  through  a  common  point.  The 
truss  arrangement  outlined  above  requires  that  the  separate  center 
sills  be  connected  rigidly  to  one  another  at  the  point  of  support. 
Since  the  transverse  supports  connect  the  bottom,  this  require- 
ment is  satisfied  if  the  sills  be  connected  by  a  plate  in  this  region, 
the  width  and  depth  of  which  are  capable  of  sustaining  half  the 
local  reaction,  since  the  other  half  is  taken  through  the  bottom 
connection. 

The  calculations  for  this  truss  are  made  as  for  any  framed 
structure,  either  algebraically  or  graphically  passing  from  joint 
to  joint.  The  data  upon  which  the  solution  is  based  consists  of 
the  values  of  the  reactions  previously  found  to  exist  at  the  points 
of  transverse  support.  It  should  be  noted  that  the  side  sills  are 
strained  by  the  vertical  lading  and  the  stresses  dare  not  run  up 
to  the  elastic  limit  for  this  member,  since  here  the  question  of 
stiffness  as  well  as  strength  is  of  vital  importance. 

Plate  Floor  Girder. — The  whole  floor  may  be  covered  by  a  plate 
which  must  be  secured  to  the  side  sill  angles  for  its  exitreme 
members,  to  the  transverse  supports  as  web  stiffeners  and  to  the 
center  sill  members  as  central  resisting  bodies.  This  type  of 
girder  will  transfer  the  loads  to  the  side  sills  quite  differently 
than  the  trussed  girder.  In  this  case  the  loads  are  put  upon  the 
side  sills  as  uniform  and  their  destructive  influence  is  lessened, 
though  it  will  be  at  an  increased  expenditure  and  weight.  The 
use  of  plates  not  securely  fastened  to  the  center  and  side  sills  does 
not  alter  the  condition  very  much  from  that  of  a  trussed  beam. 
With  a  plate  girder  the  transverse  struts  need  not  be  designed  as 
strong  as  in  the  Iruss  for  the  load  carrying  in  the  horizontal 
plane,  since  here  they  simply  serve  as  web  stiffeners  to  prevent 
the  buckling  of  the  plate  under  the  action  of  the  transverse  shears. 
This  web  plate  can  be  assumed  to  simply  provide  for  these 
shears  and  the  four  longitudinal  chords  to  provide  for  the  tensile 
and  compressive  forces  due  to  the  bending  moment.  This,  how- 
ever, is  not  quite  true,  since  the  web  does  sustain  a  portion  of 
the  acting  moment  in  just  such  ratio  as  the  resisting  moment  of 
the  web  is  to  the  total  resisting  moment  of  the  girder.  The 
method  of  analysis  of  this  plate  girder  is  based  upon  the  above 
hypothesis  together  with  the  assumption  that  the  vertical  shearing 
strains  in  the  web  are  of  a  constant  value  from  the  top  to  the 
bottom.  These  shearing  stresses  are  the  productive  agents  of 
the  bending  moments  and  are  not  quite  constant  throughout  the 
depth  of  the  web. 

(To   be  continued.) 
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REMARKABLE   RESULTS  IN  LOCOMOTIVE  BOILER 

MAINTENANCE. 


The  accompanying  diagram  was  furnished  by  T.  A.  Foque,  me- 
chanical superintendent  of  the  Minneapolis,  St.  Paul  &  Sault 
Sainte  Marie  Railway,  and  shows  a  remarkable  improvement 
which  has  been  made  on  that  road  during  the  past  year,  as  re- 
gards locomotive  boiler  failures.  The  way  in  which  these  results 
have  been  accomplished  can  best  be  explained  by  quoting  extracts 
from  a  letter  recently  received  from  Mr.  Foque : 

"The  blue  print  shows  the  record  of  boiler  failures  during  the 
years  1906  and  1907.  The  results  were  obtained  largely  by  the 
use  of  a  boiler  compound. 

"Perhaps  the  most  remarkable  results  have  been  obtained  on 
that  division  where  we  have  run  a  heavy  decapod  engine  for  one 
year  at  a  cost  of  26c.  for  boiler  work.     Under  previous  condi- 
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RECORD  OF  BOILER   FAILURF.S   ON    M.    ST.   P.    &   S.    ST.    M.    RY. 

'ions  the  cost  of  boiler  work  would  have  amounted  to  several 
hundred  dollars  and  the  tire-box  would  now  be  m  bad  condition. 
I  he  interior  of  the  boiler,  however,  may  be  called  perfectly 
>^^lean  and  the  fire-box  and  flues  show  no  signs  of  having  been 
in  service. 

"In  the  hard  waters  the  showing  has  been  remarkable,  and  as 
we  have  used  the  compound  since  last  spring,  I  believe  we  can 
now  feel  that  the  results  are  permanent.  The  blue  print  shows 
what  has  been  accomplished.  We  have  engines  in  service  in  fast 
passenger  work  which  were  sent  to  the  shop  for  fire-boxes  nearly 
a  year  ago,  but  instead  of  shopping  them  we  used  the  compound 
;md  have  had  no  trouble  with  them  since.  I  am  unable  to  predict 
when  the  fire-boxes  will  have  to  be  taken  out  and  renewed.   In  our 


bad  water  district  it  was  not  uncommon  fur  us  to  shop  engines 
for  fire-boxes  after  they  had  made  from  35,000  to  40,000  miles, 
and  the  troubles  we  experienced  with  such  engines  long  before 
they  went  to  the  shop  resulted  in  innumerable  delays  to  both  pas- 
senger and  freight  trains.  We  now  have  such  engines  which 
have  run  a  year,  or  about  60,000  miles,  in  which  there  are  no 
signs  of  weakness,  and  I  do  not  know  how  long  they  will  last. 

"You  should  appreciate,  too,  that  on  September  14th,  1907,  our 
boilermakers  went  out  on  a  strike  and  arc  out  yet,  although  the 
strike  was  officially  declared  off  about  a  month  ago.  We  were  in 
such  shape,  however,  that  we  did  not  see  the  necessity  of  taking 
back  the  old  men. 

"I  am  almost  afraid  to  make  public  my  views  regarding  the 
use  of  this  compound.  In  all  my  experience  I  have  never  seen 
a  compound  which,  used  in  a  locomotive  boiler,  would  give  last- 
ing and  beneficial  results,  and  I  think  that  mechanical  men 
throughout  the  country  hold  the  same  opinion  regarding  such 
materials  as  I  do.  We  cannot,  however,  go  back  of  facts,  and 
with  this  particular  compound  my  prejudices  have  certainly  been 
overcome.       ■'■'■':■':■'"','■■'-  ':''-'^'  •■'  •''•^'■' •■■V-.-' '•■ 

"We  take  the  scale  out  of  a  boiler  without  making  the  boiler 
leak  during  the  process  and  then  we  keep  it  out.  We  are  not 
doing  one-third  of  the  roundhouse  boiler  work  that  we  did  before 
we  used  this  material  and,  unless  something  unforeseen  happens, 
I  cannot  see  why  our  back-shop  work  should  not  show  a  similar 
decrease  when  we  have  the  engines  with  weak  fire-boxes  put  in 
thorough  repair. 

"This  compound  has  been  used  on  other  roads,  but  I  think  in 
no  case  with  the  success  which  has  attended  its  use  here.  One 
reason  for  this  undoubtedly  is  the  prejudice  which  exists  against 
such  compounds.  It  took  a  lot  of  hard  work  to  have  it  used  as 
directed,  but  when  once  the  system  was  established  and  all  con- 
cerned saw  the  benefits  to  be  derived,  there  was  no  more  trouble 
and  I  do  not  believe  there  is  an  employee  in  the  mechanical  de- 
partment who  does  not  hold  the  same  opinions  regarding  the  ma- 
terial that  I  do. 

"There  is  but  one  way  to  use  it.  The  suction  pipe  of  one  in- 
jector must  be  tapped  and  fitted  with  a  valve  to  which  a  hose  is 
attached,  so  that  the  solution  may  be  drawn  directly  into  the 
boiler  through  the  injector.  This  is  only  necessary  at  terminals, 
and  the  engineer  need  not  be  concerned  about  it  while  on  the 
road. 

"I  watched  our  experiments  for  some  months  with  consider- 
able anxiety,  for  fear  that  we  might  find  something  which  would 
prohibit  its  further  use,  but  on  some  engines  we  have  used  it 
for  over  a  year  and  cannot  discover  a  single  objection  to  it. 
This  compound  is  furnished  to  us  Ry  the  H.  W.  Johns-Manville 
Company." 


PERSONALS. 


R.  F.  Kilpatrick,  superintendent  of  motive  power  of  the  Dela- 
ware, Lackawanna  &  Western  R.  R.,  has  resigned. 


George  S.  Hunter  has  been  appointed  master  mechanic  of  the 
Kansas  City  Southern  Ry.,  at  Pittsburg,  Kan. 


T.  F.  Carberry  has  been  appointed  master  mechanic  of  the  Mis- 
souri Pacific  Ry.  at  Fort  Scott,  Kan.,  to  succeed  J.  J.  Reid,  trans- 
ferred. 


B.  J.  Fafr  has  been  appointed  master  mechanic  of  the  North- 
ern Railway  of  Costa.  Rica,  to  succeed  T.  H.  Jordan,  who  re- 
signed  recently.  '\  "  ~ 


F.  S.  Anthony  has  been  appointed  master  mechanic  of  the  gulf 
division  of  the  International  &  Great  I^orthcrn  R.  R.,  at  Pales- 
tine, Tex,       ■  •■  :■ 


George  A.  Hancock,  superintendent  of  motive  power  of  the  St. 
Louis  &  San  Francisco  Ry.,  has  been  appointed  general  superin- 
tendent of  motive  power,  succeeding  Mr.  Xettleton,  and  the  of- 
fice of  superintendent  of  motive  power  has  been  abolished. 
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J.  W.  Monroe  has  been  appointed  division  master  mechanic 
of  tlie  Chicago,  Rock  Island  &  Pacific  Ry.,  with  headquarters 
at  Chickasha,  Okla. 


James  Meehan.  for  many  years  sui)crintendcnt  of  motive  power 
of  the  Cincinnati  Southern  Ry.,  died  at  his  home  in  Cincinnati. 
Ohio,  on  Feb.  j8,  aged  74  years. 


Ci.  T.  Hatz,  master  meclianic  of  llie  Chicago  &  Ahon  Ry.,  has 
resigned  to  accept  the  position  of  superintendent  of  the  Union 
Pacific  shops  at  Omaha,  Neb. 


F.  T.  Hyndman,  until  recently  mechanical  superintendent  of  the 
New  York,  New  Haven  &  Hartford  Ry..  is  now  representing  tin- 
Eldo  Co.,  100  William  St.,  Xew   iork  City. 


Wm.  (iell  has  been  appointed  master  mechanic,  in  charge  of 
motive  power,  cars  and  shops,  of  the  Grand  Trunk  Pacific  Ry , 
with  temporary  headquarters  at  Winnipeg,  Man. 


E.  E.  Chrysler,  master  mechanic  of  the  Chicago,  Rock  Island 
&  Pacific  Ry.,  at  Chickasha,  Okla.,  has  resigned,  and  F.  H.  Wil- 
liams, superintendent  of  motive  power,  will  take  charge  of  the 
shops. 


G.  T.  Xcubert,  formerly  master  mechanic  of  the  Kansas  City 
Belt  Ry.,  has  been  appointed  master  mechanic  of  the  Chicago 
Great  Western  Ry.  at  Oehvein.  Iowa,  to  succeed  W.  P.  Chrysler, 
promoted. 


T.  S.  Lloyd  has  resigned  as  general  superintendent  of  motive 
power  for  the  Chicago,  Rock  Island  &  Pacific  Ry.,  and  has  been 
appointed  superintendent  of  motive  power  for  the  Delaware, 
Lackawanna  &  Western    R.   R. 


W.  A.  Xettleton,  general  superintendent  of  motive  power  of 
the  St.  Louis  &  San  I'Vancisco  Ry.,  has  been  appointed  to  the 
same  position  on  the  Chicago,  Rock  Island  &  Pacific  Ry.,  suc- 
ceeding Mr.  T.  S.  Lloyd,  resigned. 


L.  R.  Pomeroy,  who  has  been  for  a  number  of  years  special 
representative  of  the  railro.id  department  of  the  General  Electric 
Co.,  has  gone  to  the  Safety  Car  Heating  &  Lighting  Co.,  New 
York,  as  assistant  to  the  president. 


RAILWAY  GENERAL  FOREMAN'S  ASSOCIATION. 


The  next  annual  convention  of  this  association  will  be  held  in 
Chicago.  .May  _'5  to  j(j.  The  subjects  to  l)e  discussed  are  as  fol- 
lows : 

'!  lie  pounding  of  the  left  main  driving  box  in  i)reference  to  the 
ri;-;ht — What  causes  the  pounding  and  how  can  it  be  stopped?  C. 
H.  Vogcs,  X.  Y.  C,  Bellefontaine,  O.;  E.  R.  Berry,  C,  B.  &  Q.. 
Galesl.urg,  111.;  W^  H.  Kidneigh,  U.  P.,  Grand  Island,  Neb. 

•Modern  shop  construction — Cross  pits  or  longitudinal,  loca- 
tion of  wash  rooms  and  lavatories.  Best  location  for  each  «K- 
partnient.  Care  of  shop  order  material  and  convenience  of  stor- 
age. L.  II.  I5ryan,  D.  &  I.  K.,  Two  Harbors.  Minn.;  D.  E.  Barton. 
Santa  Fe,  Topeka,  Kans. ;  L.  R.  Liizurc,  Erie,  llorncU,  N.  Y. ;  K. 
F.  Fay,  C.   P.,  Denver,  Col. 

Reporting  work  vs.   engine   inspection — Should   either  be  dis 
continued  or  are  both  methods  essential?     E.   B.  Moore,  U.  P.. 
Cheyenne,   Wyo. ;   G.   E.    B.   Warme,   Trisco,   Fayetteville,  Ark.; 
A.  E.   Thomas,  C.  G.  W.,  Olewein,  Iowa;  J.  C.  Wilkinson,  C,  R. 
I.  &  I'.,  Chawnee,  Okli. ;  E.  B.  Turner,  C.  &  E.  I.,  Danville,  111. 

The  apprentice  question — How  can  we  obt.iin  the  right  kind  of 
material  and  how  can  we  keep  them  interested?  The  benefit  of 
night  schools  for  apprentices  maintained  at  company's  expense — 
Does  company  obtain  sufficient  benefit  to  warrant  this  expendi- 
ture? A.  O.  Berry,  L.  S.  &  M.  S,  Collinwood,  Ohio;  H.  J.  Car- 
rier,  Erie,   Huntington,   Tnd. :   W.   C.   Greening,   Perc   Marquette, 


Grand  Rapids,  Mich.;  W.  G.  Larmour,  X.  &  S.,  Norfolk,  Va. ; 
W.  Pohlenan,  N.  Y.,  O.  &  W.,  IMiddlctown,  X.  Y. 

The  mileage  of  a  locomotive — Its  relation  to  cost  of  shop  and 
running  repairs — Does  it  pay  to  overhaul  an  engine  that  will  give 
but  90  days  flue  or  fire-bo.x  service?  How  could  this  be  handled? 
— Who  should  determine  when  to  shop  an  engine,  and  who  should 
furnish  the  w^ork  report  ?  E.  C.  Hanse,  S.  A.  L.,  Savannah.  Ga. : 
G.  E.  Bronson,  C,  R.  I.  &  P.,  Colorado  Springs,  Col.;  George 
Moore,  International.  Moncton,  X.  B. :  E.  C.  Marsh,  X.  &  W.. 
Portsmouth,  Ohio. 

Wiiy  do  stay-bolts  break  mf>re  frequently  on  left  side?  A. 
Bratlford.  Big  Four,  Urbana.  III.;  H.  S.  Brickley,  E.  P.  &  S.  W., 
Alemogorde.  X.  Mex. ;  B.  Buz/ell,  M.  P.,  Poplar  Bluff,  Mo. ;  W. 
H.  Clough,  Erie,  Hammond,  Ind. 

The  quick  discharging  of  engines  at  terminals  and  how  to 
liandle  most  economically?  D.  E.  Barton,  Santa  Fe,  Topeka. 
Kans.:  G.  W.  Keller,  N.  &  W.,  Portsmouth,  Ohio;  P.  W.  R. 
Mark.  B.  &  O..  Cleveland,  Ohio;  William  Moore,  Erie,  Carbon- 
dale,  Pa. ;  William  Hall,  C.  &  N.  W.,  Escanaba,  Mich. 

Which  is  the  cheaper  to  maintain — The  piston  or  slide  valve? 
W.  E.  Farrell,  Big  Four.  Columbus,  Ohio;  Ben  Belaud,  'Frisco. 
Springfield.  Ohio;  Joe  Claugh,  'Frisco,  Oklahotna  City,  Okla. 


LOCOMOTIVE  PEDESTAL  FACING  MACHINE. 


The  locomotive  pedestal  facing  machine,  shown  in  the  illustra- 
tion, is  made  by  H.  B.  Underwood  &  Co.,  Philadelphia,  Pa.  Its 
construction  is  simple ;  the  method  of  attaching  it  to  the  frame 
is  clearly  .shown  in  the  photo.  A  swivel  at  the  top  of  the  vertical 
bar.  which  carries  the  milling  head,  allows  the  cutting  tool  to  be 
used  on  either  pedestal  leg.  The  upright  bar  or  guide  can  be  ad- 
justed to  suit  the  angularity  of  the  pedestal  leg.  The  clamping 
arrangement  at  the  top  is  made  to  suit  the  widest  frame  and  can 
l)e  adjusted  to  suit  the  narrower  ones. 

The  milling  head  has  a  bronze  half  nut  which  engages  the  feed 
screw  which  extends  alongside  the  upright  bar  or  guide  (at  the 
rear  in  the  view  shown  in  the  illustration).     The  feed  is  oper- 
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ated  by  the  eccentric  on  the  millii^g  head  whicii  drives  the  square 
vertical  shaft,  whicli  in  turn  drives  the  feed  screw  by  a  ratchet 
and  pawl.     The   feed  may  be  varied  to  suit  requirements. 

Ihe  milling  head  may  be  quickly  and  accurately  adjusted,  as  it 
has  a  motion  to  and  from  the  leg  and  crosswise.  The  imiversal 
adjustable  clamps  at  the  bottom  secure  the  device  rigidly  to  the 
frame. 

The  spindle  is  threaded  to  receive  the  milling  cutters :  the  cut- 
ting tools  are  of  high  speed  steel  and  are  removable  for  grinding 
and  adjustment.  The  spiiulle  is  driven  through  gears  and  a  tele- 
scopic shaft  with  universal  tumbling  joints  at  each  end.  If  de- 
sired a  two-cylinder  air  or  steam  motor  can  be  furnished  for 
driving  the  machine. 
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KK;.    I. — APPLK  ATION    OF   V.AKIAIil.K   SPEED    MOTOR  TO   22-lNCH    LATHE. 

MOTOR  DRIVEN  ENGINE  LATHES. 


The  machine  tool  builders  have  all  given  more  or  less  atten- 
tion to  the  application  of  the  individual 
motor  drive  to  their  tools,  especially  since 
the  advantages  of  the  individual  drive,  un- 
der certain  conditions,  have  become  more 
and  more  apparent.  The  accompanying  il- 
lustrations show  the  standard  metliods  of 
applying  individual  motors  to  The  R.  K. 
LeHlond  Machine  Company's  (Cincinnati, 
O.)    lathes. 

A  typical  apjdication  of  a  variable  speed 
motor  to  lathes,  up  to  .and  including  22  in. 
swing,  is  shown  in  Fig.  i.  The  headstock 
has  pads  cast  on  the  sides,  which  are  planed 
to  receive  the  motor  bracket,  or  housing. 
Motors  of  any  make  can  thus  be  attached 
in  a  neat  and  substantial  mamier.  A  clutch 
l)inion  on  the  motor  shaft  drives  a  rawhide 
Kear  which  runs  loose  on  a  l^  in.  pin,  re- 
duced to  I'/S  i".  in  diameter  where  it  passes 
througlt  a  bracket  cast  on  the  motor  hous- 
ing to  which  it  is  held  by  a  nut  on  the 
inner  side.  Only  a  small  portion  of  this 
brackv't   can  l)e  seen  in  the  illustration,  al- 


though the  outer  end  of  the  pin  with  an  oil 
hole  cap  in  its  center  shows  clearly. 

The  rawhide  pinion  drives  a  sleeve  gear 
on  the  spindle  which  may  be  locked  to  the 
face  gear  for  direct  speeds,  or  can  drive  the 
spindle  through  a  double  friction  back  gear. 
Three  mechanical  changes  are  thus  available, 
independent  of  the  motor.  The  gear  covers 
are  arrangeti  to  allow  «asy  accesis  to  the 
gears  for  cleaning  and  inspectmg.  and  so  as 
not  to  interfere  with  the  adjustment  of  the 
spindle  and  boxes.  For  the  quick  starting 
and  stopping  of,  the  lathe,  regardless  of  the 
motor,  a  friction  clutch  has  been  arranged  in 
the  motor  pinion  and  is  operated  by  the  long 
liandle  at  the  end  of  the  motor  shaft.  This 
device  is  of  considerable  advantage  when  it 
is  necessary  to  start  and  stop  the  machine 
f  rec|iiently  :  without  it  the  lathe  stops  slow  ly 
because  of  the  momemum  of  the  heavy  mo- 
tor armature.  The  friction  clutch  is  of  sim- 
ple construction,  consisting  of  a  bronze  ring 

which   is   expanded   in   the   periphery  of  the   pinion  by   a   taper 

wedge  or  ke}-. 
The  LeBlond  double  friction  back  gear  provides,  through  the 
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FK;.    2. — APPl.U  ATICK   OF    V.\K1AI11,E    SPKEIi    MOTOk    To    LAK(iKK    I.ATHE>. 

lever  at  the  front  of  the  motor  bracket,  in- 
stant sj)eed  changes  from  high  to  low  back 
gear,  without  changing  a  gear  an<l  while  the 
tool  is  running.  The  back  gear  is  arranged 
to  give  a  continuous  speed  range  with  a  3  to 
I  motor:  if  the  motor  is  operated  on  the 
multiple  voltage  system,  the  lower  voltages 
are  not  required,  resulting  in  a  more  power- 
ful drive,  or  making  possible  the  use  of  a 
smaller  tnotor. 

Tlic  motor  ct>ntroller  is  of  the  drum  type, 
and  is  1>olted  to  the  back  of  the  lathe  bed  at 
the  tailstock  end.  It  is  ox>erated  by  a  handle 
on  the  carriage,  through  a  set  of  gears,  a 
si)liiH<l  shaft  and  chain  drive,  as  shown. 

On  the  larger  lathes,  which  require  a  great- 
er speed  range,  the  motor  is  applied  as  shown 
in  l-'ig.  2.  The  motor  pinion  drives  a  raw- 
hide gear,  mounted  on  a  short  shaft,  with 
iK'arings  in  the  gear  cover  case.  The  raw- 
hide gear  drives  a  double  friction  shaft  above 
the  spindle  and  mounted  in  the  motor  brack- 
et. This  provides  four  mechanical  speed 
changes.  The  motor  controller  is  applie<l  as 
in  Fig.  I. 
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( ■_  I  .  I  lai/;  iiia-i<  !  iiK-oFi.atiiv  of  thi-  I'hiv  .i^i.  i\.  .\li"ii  l\\..  h.i- 
'V>is<J)i"«t  tir  jrccvpi .  thv  ,i>?>>i!V"ii  <'t  supiTiiiirinltiii  I't  ihc  I'imkii 
l*;icilji-   >ln>j»>  :tV  €)inaha.  Xi:b. 

i-.  tjyii,1iiiii»l..  Hiiiil  rt,.«t:ivily  n»vcliaiiii*al  >ii|KriiUe»Mkiit  of  llii 
M  w  WirTi.,:  Now  niivtn  it,  Hartfvml  Ry.  i-;  now  n  iirr^«ntimi  ili> 
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1-.  .I-...   CHin'skT^HKl^itrr 'ilnci-^Kiilic  t>f  tlw"  t  lucafin,   k-nU    l-laml 
,i8^"l^uMlk  Ky.,  at.Clnck;^^^^^^  and  I".   11.  \\  il 

liain>,  »;«iHf}nU'»nlvnt:'i»'l^  \\  ill   'aki    ^  liaiiiv  ,f>i  t)U' 


(iiaml   Kapids,    Mioh.;   W  .   <  i.   J.arni<>nr.    X.  \    S..    XoriKlk.   \  a.  . 
W     l'..hKnaii.   X.  N'..  O.  .\;  W  ..   Mi<l<llii..x\  n.   X.   ^. 

I  hr  niiliav-i-  i>f  a  loi-oniotiv  i- — Its  rt.'kili<>n  ii>  <.<>-t  til    -liop  aiii 
rumiinti  rrjKiir^ — l)<>i>  it  pay  t<»  overhaul  an  (.iiyinc  lliat  will  j^u 
itnt  <x)  <Ia\^  tlm-  or  lin-  l>o\  --irvici'     I  low  loiild  this  ho  hamlkd 
-Who  -hoiild  diurniiiir  w  hm  to  ^liop  an  i-nuini-.  an<l  who  shouhi 
fnrni-ii  i1k   v\ork  rrporl  '     1".  ('.  ilan-c.  S.  .\    I...  Savannah,  Cia.: 
(i     I'..    l'.ronN..n.   ('.    R     I.   \-    1'.     C"oloradn    Sjirinii-.   C'ol. :    ( itorv;' 
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il    I  Ioiil:1i.   |-.rir.  iianiinond.   Ind. 
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handK'    nio^t    ei-onoiiiii-.div  :       i)     I".    liartoii,    Santa    I'V.    ToiK'ka. 
Kanv      <,     W.    KrIKr.    X.   \    W  ..    I'ortsnionth.   Ohio:    P    W,    K 
.Mark.    I'..  v\;   (  )..  (.'Kveland.   (  )hio :    W'illiani   Moorv.    I-'.rio.  (.".irl.oi! 
dak.   I'.i  ;  William   Mall.  C.  \   X.  W  .,  ICsoanal.a.  Mich. 

\\  liirli   i^  till'  iluapcr  to  maintain — The  piston  or  flidi-   valv> 
W      I',    lamil.   I'.iu   l-«.nr.  ("ohmthns.  Ohio;   Bi-n    lklan<l.  'Fri.^c... 
Spriniiiuld.  (  )liio ;  j.(iK'.  (Jlaiighi  "{"risco.  Oklahoma  Citv.  Okla. 
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liar,  which  c;irries  the  niillin.ii  liea<l.  allows  the  ctittinii  tool  to  \« 
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frame. 
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-iivd  a    tw't^cylinder  .ah:  <n/.«.teani    moior   e.iii^-bie  ilirni-Iieil    {■>■ 
ilrivinv  th«J  machine. 
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MOTOR  DRIVEN  ENGINE  LATHES. 
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The  method  of  applying  a  constanl  speed  motor  is  shown  in 
Fig.  3.  The  motor  is  mounted  on  the  headstock  and  the  drive  is 
through  a  rawhide  intermediate  gear  to  the  shaft  on  which  are 
mounted  the  double  friction  gears.  These  frictions  are  of  the 
standard  LeBlond  type,  are  automatic  in  adjustment  and  are 
operated  by  a  lever  conveniently  located  for  the  operator.  This 
gives  two  changes  of  speed,  as  well  as  means  for  quickly  starting 
and  stopping  the  lathe,  independent  of  the  motor.  The  lower 
shaft  has  a  set  of  sliding  cone  gears  which  multiply  the  speeds, 
giving  a  total  of  twelve  changes.  Tlie  lathe  has  no  back  gears 
or  lock-nut  to  be  engaged,  and  the  entire  range  of  speed  may  be 
obtained  while  it  is  running.  All  gears  are  made  of  steel;  the 
teeth  have  beveled  edges  and  are  hardened.  Those  running  at  a 
high  peripheral  speed  are  engaged  with  a  clutch.  The  arrange- 
ment throughout  is  very  compact  and  substantial  and  the  gearing 
is  calculated  for  hard  and  continuous  service. 


Another  World's  Fair. — An  international  exhibition  of  in- 
dustries and  labor  will  be  held  at  Turin,  Italy,  in  191 1.  It  will 
celebrate  the  fiftieth  anniversary  of  the  Kingdom  of  Italy. 


High  Presscre  Steam  in  Locomotive  Service. — The  extensive  re- 
searches of  Dr.  W.  F.  M.  Goss  to  determine  the  value  of  high  steam  pres- 
sure In  locomotive  service,  which  were  conducted  under  the  patronage  of 
the  C.irnegit  In^^titution  of  Washington,  have  now  been  published  and 
can  be  obtsnied   from  that  institution  at  a  price  of  $1.25  per  copy. 


CATALOGS 


IN  WRITING   KOR  THESE   PLEASE  MENTION 

THIS  journal- 


Screw  Cutting  Tools  and  Machinery. — The  E.  F.  Reece  Co.,  Green- 
field, Mass.,  is  issuing  Catalog  No.  6,  which  includes  illustrations,  tables  of 
capacities  and  rozes  and  a  brief  description  of  the  very  complete  line  of 
taps  and  dies  and  screw  cutting  machinery,  manufactured  by  it. 


Fibre  Cokduits. — The  Fibre  Conduit  Co.,  Orangeburg,  X.  Y.,  is  issuing 
a  couple  of  leaflets  briefly  pointing  out  the  many  valuable  features  of  this 
very  light  non-conductive  insulating  type  of  conduit,  which  in  practical 
work  is  found  to  bavo  many  very  important  advantages. 


Instruction  P.vmphlets — Triple  Valves. — The  VVestinghouse  Compa- 
nies Publishing'  Department  is  issuing  instruction  pamphlets,  each  of  which 
contains  fully  illustrated  descriptions  of  the  construction  and  operation  of 
triple  vaives,  th;-re  being  one  on  the  type  L  triple  valve  for  steam  trains, 
and  one  on  the  type  M  triple  valve  which  is  used  for  electrically  propelled 
trains   in    high    speed   service. 


Small  Capacity  Motors.- — The  Emerson  Electric  &  Mfg.  Co.,  St.  Louis, 
Mo.,  is  issuin;;  two  new  bulletins,  one  showing  electric  forge  blowers, 
comprising  a  centrifugal  blower  with  the  direct  connected  motor  for  either 
direct  or  alternating  currents,  which  are  equipped  with  speed  regulators 
and  are  built  in  capacities  of  150,  300  and  400  cu.  ft.  of  free  air  per 
minute.  The  other  bulletin  is  on  the  subject  of  bi  polar  ventilated  motors 
of  1/3  and  1/2   h.  p.  capacity,  designed  for  direct  current. 


Effect  of  Brake  Beam  Hanging  Upon  Efficiency. — The  Westing- 
house  Air  Brake  Company  is  issuing  a  pamphlet  containing  a  reprint  of  a 
most  extensive  and  complete  pai)er  on  the  above  subject,  presented  by  Mr. 
R.  A.  Parke  before  the  New  York  Railroad  Club  on  November  18,  1897. 
The  introduction  of  this  pamphlet  states  that  the  recommendations  of  this 
paper  have  been  followed  out  in  practice  with  most  excellent  results  and 
it  is  considered  that  the  importance  of  the  fundamental  principles  laid 
down  by  the  author  is  sufficient  to  make  it  advisable  to  issue  this  reprint. 


Electrical  Machinery. — 'Ihc  General  Electric  Company  is  issuing  a 
number  ot  new  bulletins  among  which  might  be  mentioned  No.  4548,  which 
shows  typical  examples  of  direct  and  alteriiating  <  iirrent  motors  installed 
on  1  great  variety  or  l.ithes,  drills,  grinders,  shears  and  similar  tools,  which 
illustrate  the  great  adaptability  ut  these  m<itiirs  for  this  class  of  service. 
Following  1  short  description  of  the  motors  and  controllers  there  are  about 
15  pages  of  e.vccller.t  halftonts.  Other  bulletins  are  being  sent  out  on 
the  subjects  of  fan  motors.  Tungsten,  Tantalum  and  Edison  "Gem"'  incan- 
descent lamps,  as  well  as  Haming  arc  lamps 


Reaction  is  the  title  of  a  new  quarterly  publication  devoted  to  the 
science  of  Aluminothcrmics,  which  is  being  published  by  The  Goldschmidt 
Thermit  Co.,  JO  West  St.,  New  York.  This  is  a  technical  publication  in 
every  sense  of  the  word  and  gives  some  very  interesting  illustrations  and 
most  valuable  information  on  aluminothcrmics.  .\n  introductory  para- 
graph states  that  this  book  is  not  being  issued  to  give  publicity  hut  simply 
to  keep  the  engineering  world  in  touch  with  the  best  and  most  up  to  date 
practice  in  welding,  which  is  constantly  undergoing  improvement.  It  will 
be  sent  free  of  charge  to  .my  one  in  the  U.  S.,  Canada  or  Mexico. 


BroA  Water  Softf.neks. — The  Buda  Foundry  &  Mfg.  Co.,  Chicago,  is 
issuing  Bulletin  No.  120  which  fully  illustrates  and  describes  the  Buda 
intermittent  and  continuous  systems  of  water  softening  for  use  in  connec- 
tion with  railroad  water  stations  and  power  plants.  It  has  been  the  aim 
of  this  company  in  deciding  upon  the  features  of  its  system  to  secure 
simplicity,  elimination  of  moving  parts,  large  capacity  and  such  con- 
struction as  would  make  it  practically  impossible  to  have  any  interruption 
of  the  operation  of  the  plant,  even  when  handled  with  very  low  grade 
labor.  The  bulletin  fully  illustrates  and  describes  the  system  and  gives  a 
number   of  very  interesting  illustrations  of  recently   installed  plants. 


Single  Piirpose  Lathes. — The  Fitchburg  Machine  Works,  Fitchburg, 
M.'»ss.,  is  issuing  a  very  attractively  arranged  catalog  which  fully  illustrates 
and  describes  the  valuable  features  of  its  new  "Lo-swing"  lathe.  This 
tool  hns  been  designed  tor  the  purpose  of  furnishing  a  highly  specialized 
machine  for  a  particular  class  of  work.  It  does  only  turning  on  centers, 
is  not  arranged  for  screw  cutting  or  chucking  and  is  limited  to  a  maximum 
turning  diameter  of  .TJ^  in.  and  a  working  length  of  5  ft.  The  whole 
machine  is  designed  to  do  its  own  particular  highly  specialized  work  to 
the  very  l>cst  advantage  and  with  the  greatest  rapidity  and  accuracy.  The 
details  of  construction  and  examples  of  the  kind  of  work  the  machine  is 
capable  of  doing  ;:re  clearly  illustrated. 


L'nderfpamf  and  Truck  Equipment. — A  catalog,  consisting  of  a  collection 
of  blue  prints,  giving  very  well  executed  perspective  views  of  the  different 
pieces  of  equipment  manuiactured  by  it,  is  being  issued  by  the  Pittsburg 
Equipn\ent  Company,  Pittsbrrg,  Pa.  The  products  of  this  company  consist 
of  cast  steel  parts  for  car  undcrframcs  and  trucks,  comprising  many  new 
designs  of  bolsters,  both  body  and  truck,  draft  sills,  end  sills,  oil 
boxes,  fide  frames,  spring  planks,  etc.  Some  very  ingenious  arrangements 
are  shown  for  the  combination  of  cast  steel  body  bolsters  with  structural 
steel  center  and  side  sills,  the  arrangement  being  such  as  to  permit  a 
convenient  removal  of  different  parts  while  retaining  full  strength  and 
using  very  few  separate  pieces  and  bolts  or  rivets.  These  bolsters  are 
shown  in  a  nuniber  of  different  designs  for  various  capacity  cars  and 
different  conditions  of  service.  .Arrangements  of  combined  cast  steel 
draft  sills  and  body  bolster  for  any  type  of  draft  gear,  which  are  so  con- 
structed as  to  be  easily  applicable  to  cars  with  either  wooden  or  steel  silli, 
and  having  the  construction  either  integral  or  separate  as  desired,  form 
a  very  interesting  part  of  the  catalog.  Complete  underframes  for  cars  of 
different  capacities  employing  cast  steel  bolsters,  draft  sills  and  end  sill, 
and  structural  steel  for  the  remaining  parts,  are  also  illustrated.  Several 
designs  of  cast  steel  side  frames  illustrate  that  the  possibilities  of  intro- 
ducing new  and  valuable  improvements  in  this  important  part  have  not  pre- 
\-iously  been  exhausted.  The  constr-.:ctions  shown  in  this  catalog  are 
novel  and  practicable. 


NOTES 


Dearborn    Drug   &   Chemical   Works. — Mr.   George   R.    Carr,   vice-presi- 
dent, is  on  a  combmaticn  business  and  pleasure  trip  to  the  City  of  Mexico. 


Locomotives  Op.dered. — The  American  Locomotive  Company  has  recently 
received  an  order  through  Elberton  D.  Hitch  &  Co.  for  two  2-4-0  type  loco- 
motives,  with  9  X  IG  in.  cylinders,    for  service  in  Brazil. 


Wisconsin  Engine  Co.mpany. — This  company  announces  that  it  hasr 
established  a  branch  othce  at  .Atlanta,  Ga.,  under  the  management  of  Mr. 
Juiius   M.   Da.-^hicll,  who  will  be  located  in  the  Chandler  building. 


Bettendorf  Axle  Company. — This  company  has  received  an  order  for 
steel  under-framcs  eo.uipf.ed  with  Bettendorf  cast  steel  trucks  and  swing 
motion  bolsters  for  .^,500  stock  cars  from  the  Chicago,  Milwaukee  &  St. 
Paul    Railway. 


T.  jI.  .Sy.mington  Co.mpany. — Mr.  E.  H.  Symington,  who  recently  re- 
turned from  an  extensive  trip  in  Europe  and  the  far  East,  has  again  de- 
parted for  a  foreign  tour  which  will  take  in  South  Africa,  South  America, 
Au.-^traiia  and    New   Zealand. 


Westinchouse  Gas  Encxes.  -  The  Duquesne  Steel  Foundry,  which  oper- 
ates a  large  olant  in  the  Pittsburg  district,  has  decided  to  adopt  the  gas 
power  system  for  operating  its  works  formerly  driven  by  steam.  The  plant 
will  consist  of  a  400  h.  p.  Westinghouse  three-cylinder  gas  engine  direct 
connected  to  a  240  k.  w.  generator.     Natural  gas  will  be  used. 

A.  S.  M.  E. — The  American  Society  of  Mechanical  Engineers,  with  a 
desire  to  still  further  develop  their  publication,  have  secured  Mr.  Lester 
G.  French  to  direct  the  editorial  department.  One  of  the  first  improve- 
ments to  be  made  will  be  the  establishment  of  departments  in  the  monthly 
proceedings.  Mr.  French,  following  an  extensive  experience  in  practical 
work,  was  for  nine  years  editor-in-chief  of  Machinery. 


A  New  Locomotive  Bell. — \'isifors  at  the  mechanical  conventions  last 
year  will  remember  the  pleasing  tones  of  a  chime  of  bells  which  formed 
j)art  of  the  exhibit  of  the  National  Tube  Company.  These  bells  were  made 
of  Shelby  seamless  steel  .•'.nd  arc  formeH  from  a  seamless  steel  tube.  They 
give  an  excellent  tone,  ire  practically  nonbreakable  and  are  now  being  put 
on  the  market  for  use  on  locomotives.  Information  concerning  them  can 
be  obtained  from  the  National  Tube  Company,  Pittsburg,  Pa. 


BURNING   LIGNITE  COAL   IN   LOCOMOTIVES 


By  O.  N.  Terry.* 


In  certain  sections  of  this  country  the  sub-bituminous  and 
lignite  coals  are  practically  the  only  fuels  available.  The  coal 
mined  in  the  vicinity  of  Sheridan,  Wyoming,  is  a  sub-bituminous 
coal,  but  is  commonly  called  lignite,!  and  where  the  word  lignite 
is  used  in  this  article  it  should  be  understood  to  mean  Wyoming 
or  Northern  Colorado  coal,  which  in  many  respects  is  superior 
to  the  average  bituminous  coal.  It  is  light  and  clean  and  al- 
most entirely  free  from  slate  or  rock.  It  ignites  quickly  and 
burns  freely  with  practically  no  clinkering,  when  properly  han- 
dled. It  differs  from  the  bituminous  principally  in  the  amount 
of  moisture  and  ash,  the  moisture  being  usually  higher  than 
with  bituminous  coal  and  the  ash  lower.  When  exposed  to  the 
sun  and  air  it  soon  begins  to  slack  and  break  up  into  small 
cubes,  which  eventually  crumble  into  powder.  It  is  therefore 
advisable  to  put  it  on  the  locomotive  tender  without  any  unneces- 
sary delay  after  it  is  mined. 


may  be  secured  by  extending  the  sides  of  the  ash  pan  out  beyond 
and  slightly  above  the  lower  edge  of  the  mud  ring,  or  by  leav- 
ing space  between  the  ash  pan  and  the  mud  ring,  which  is  cov- 
ered with  netting. 

Grates. — The  grate  shown  in  Fig.  i  has  proved  to  be  very  sat- 
isfactory for  lignite.  It  was  originally  designed  with  the  idea 
that  the  increased  air  opening  would  reduce  the  amount  of  fire 
lifted  from  the  grates.  It  is  impossible  to  determine  if  it  has 
had  such  an  effect,  but  other  advantages,  such  as  simplicity, 
cheapness,  durability,  fewer  connections,  reduction  of  engine 
failures,  etc.,  have  made  it  a  success. 

Brick  Arch.— It  is  generally  the  practice  in  burning  lignite  coal 
to  use  a  large  arch  so  that  the  sparks  and  gases  will  be  con- 
sumed before  going  into  the  tubes.  This  should  be  fitted  tightly 
against  the  flue  sheet  and  there  should  be  no  holes  in  the  arch 
between  the  various  bricks. 

Front  End. — In  considering  front  end  appliances  the  diamond 
stack  must  be  mentioned,  as  it  overcomes  the  trouble  from 
sparks  fairly  successfully.  There  are  several  serious  objections, 
however,  to  the  use  of  the  diamond  stack,  among  which  are  the 
following :  It  is  necessary  to  use  a  comparatively  small  nozzle 
tip  and  an  engine  will  not  run  as  well  or  handle  as  much  ton- 
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FIG.  2. — FIRST  FORM  OF  FRONT  END  WITH  STR.MGHT  STACK   USED  FOR  BURNING  LIGNITE  ON  THE  BURLINGTON. 


Lignite  does  not  coke  when  burning,  but  breaks  up  into  small 
pieces  which  are  kept  moving  by  the  draft  when  an  engine  is 
working  hard.  As  these  particles  burn,  and  decrease  in  size,  they 
eventually  reach  a  point  where  the  draft  is  strong  enough  to 
carry  them  up,  over  the  arch,  through  the  flues  and  out  of  the 
stack.  It  is  a  peculiar  property  of  lignite  that  these  small  pieces 
generally  burn  until  they  are  entirely  consumed,  and  it  is  neces- 
sary that  they  be  reduced  to  a  very  small  size  before  they  are 
permitted  to  escape.  It  is  therefore  apparent  that  the  importance 
of  adequate  spark  arresting  appliances  is  greater  than  with  bi- 
tuminous coal.  The  ash  pan  should  be  as  tight  as  possible  with- 
out any  direct  openings  below  the  level  of  the  mud  ring,  that 
are  not  covered  by  small  mesh  netting.     Sufficient  air  opening 

*  Chief  Draftsman,  Burlington  Lines  West  of  Missouri  River. 

j  Lignite  from  the  Wyomiiif?  Coal  Mining  Company's  mines,  at  Monarch, 
^N'.voming  (Sheridan  Co.),  on  the  Burlington  &  Missouri  River  Railroad,  was 
tested  at  the  coal  testing  plant  of  the  United  States  Geological  Survey,  at 
the  Louisiana  Purchase  Kxposition,  St.  Louis.  The  proximate  analysis  of 
this  coal  was  is  follows: 

Moisture     21.97  per  cent. 

Volatile    matter     35.95     "        " 

Fixed    carbon    37.75     "       " 

Ash ,..  4.32     "       •• 

The  calorific  value  is  about  0.700  B.  T.  U.       •"■'■'., 


nage  as  it  otherwise  would.  The  diamond  stack  is  disagreeable 
to  the  enginemen  on  account  of  fine  cinders  coming  down  arou  d 
and  inside  the  cab.  It  is  expensive  to  maintain  as  the  cone,  net- 
ting and  top  part  of  the  stack  cut  away  rapidly.  This  of  course 
makes  it  correspondingly  difficult  to  keep  the  stack  in  safe,  ser- 
viceable condition. 

The  first  form  of  front  end  arrangement  used  with  a  straight 
stack  on  the  Burlington  road  for  burning  lignite  is  that  shown 
in  Fig.  2.  In  this  arrangement  4x4  mesh.  No.  12,  wire  netting 
was  used,  coming  forward  from  the  diaphragm  on  the  level  of 
the  nozzle  tip.  About  half  way  between  the  nozzle  tip  and  the 
front  end  one  layer  of  netting  ran  down  to  a  point  about  even 
with  the  lower  part  of  the  door  opening,  and  another  netting  ex- 
tended up  in  a  zig-zag  form  to  the  top  of  the  smoke  box.  A 
layer  of  netting,  with  an  open  basket  or  flare,  extended  up 
around  the  nozzle  tip.  When  both  of  the  front  end  nettings 
were  clean  the  majority  of  the  sparks  would  strike  the  lower 
front  netting  and  pass  up  through  the  second  netting.  Generally, 
however,  after  running  a  short  distance  the  upper  front  netting 
would  stop  up  with  cinders  and  cinders  would  accumulate  under 
the  lower  front  netting,  frequently  causing  it  to  burn  out.  Upon 
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opening  the  front  end  door  and  removing  the  trap  doors  in  the 
netting,  it  would  be  found  that  the  single  layer  of  netting  around 
the  nozzle  was  perfectly  clean.  It  is,  therefore,  safe  to  say  that 
this  arrangement  was  practically  a  single  netting  front  end  of 
4x4  mesh,  Xo.  12,  wire. 


With  this  front  end  arrangement  double  petticoat  pipes  were 
used  and  the  engines  in  general  gave  very  good  results.  The 
netting,  however,  from  a  lignite  standpoint,  was  rather  coarse, 
and  as  it  was  difficult  to  keep  the  joints  between  the  netting  and 
smoke  box  in  good  condition,  it  was  not  entirely  satisfactory. 

The  next  step  was  an  attempt  to  use  two  complete  layers  of 
4x4  mesh  netting  with  an  inside  extension  stack  built  on  the 
lines  recommended  by  the  Master  Mechanics'  Association.  One 
engine  was  fitted  up  with  two  layers  of  4  x  4  mesh  netting,  5  in. 
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apart  on  a  straight  incline  from  the  nozzle  to  the  front  top  part 
of  the  smoke  box,  but  the  second  or  top  layer  of  netting  caused 
trouble  by  stopping  up.  Later  an  engine  was  fitted  up  in  prac 
tically  the  same  manner  except  that  perforated  plate  was  used 
instead  of  netting.  This  engine  was  very  successful  from  a 
steaming  standpoint,  but  the  holes  in  the  perforated  plate  were 
too  large  for  lignite  coal. 

Several  engines  were  fitted  up,  as  shown  in  Figs.  3  and  4,  and 
gave  fairly  good  results.  By  keeping  the  two  layers  of  netting 
about  12  in.  apart  the  tendency  to  clog  up  the  top  netting  was 
greatly  reduced.  It  was  gradually  demonstrated  that  very  little 
was  gained  by  using  two  complete  layers  of  netting.  The  Master 
Mechanics'  stack,  however,  proved  to  be  a  decided  success.  It 
was  noticed  that  the  bottom  layer  of  netting  usually  remained 
clean  while  the  top  layer  clogged  up  more  or  less,  even  in  the 
free  steaming  engines.  It  was,  therefore,  decided  to  try  4^  x  4J^ 
mesh.  No.  12,  wire  netting  for  the  bottom  layer  as  it  was  thought 
that  this  would  reduce  the  fire  throwing  and  also  prevent  the 
upper  netting  from  stopping  up.  The  fire  throwing  was  un- 
doubtedly reduced,  but  the  top  layer  of  netting  continued  to  stop 
up,  even  though  the  individual  openings  were  about  35  per  cent, 
larger  than  those  in  the  bottom  layer.  It  became  apparent  that 
the  second  or  top  layer  of  netting  was  of  very  little  value  and 
was  decidedly  objectionable  on  account  of  its  tendency  to  clog 
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FIG.    I. — GR.\TES   FOR   LIGNITE    BIHINING   ENGINES. 

up.  An  engine  was  accordingly  fitted  up,  as  shown  in  Fig,  5, 
with  45/2  X  ^Yi  mesh.  No.  12,  wire  netting  which  gave  quite  favor- 
able results.  Another  engine  was  fitted  up  with  7  yi  7  mesh.  No. 
16,  wire  netting  which  gave  better  results  than  the  4J^  x  4J4 
mesh,  No.  12,  wire,  both  in  reducing  fire  throwing  and  the  ten- 
dency to  clog  up. 

Considerable  difficulty  was  experienced  in  maintaining  tight 
joints  between  the  netting,  and  front  end  plate  and  door,  and  the 
design  shown  in  Fig.  7  was  made  to  overcome  this  trouble.  This 
design  with  7  -x.  7  mesh.  No.  16,  wire  netting  gives  very  good 
results,  but  the  netting  sometimes  clogs  up  with  poor,  wet  slack 
coal,  or  when  there  is  a  leak  of  steam  or  water  in  the  front  end, 
which  permits  moisture  to  come  in  contact  with  the  netting.  The 
same  trouble  has  been  experienced  with  the  4x4  mesh,  No.  12, 
wire  netting  but  to  a  much  less  extent. 

With  the  Master  Mechanics'  stack  splendid  results  are  ob- 
tained in  the  way  of  draft.  Mechanically  it  is  much  superior 
to  any  contrivance  involving  single  or  double  adjustable  draft 
pipes  and  eliminates  engine  failures  on  account  of  "draft  pipes 
loose,"  "draft  pipe  out  of  line,"  etc.  It  has  been  observed  that 
the  netting  directly  under  the  flare  or  bell  of  the  stack  remains 
clean  while  the  netting  near  the  front  end  door  has  some  ten- 
dency to  stop  up.  Horizontal  netting  does  not  stop  up  as  readily 
as  does  netting  which  is  set  on  an  incline,  with  this  type  of 
stack,  and  small  mesh  netting  with  small  wire  is  better  than 
small  mesh  netting  made  of  large  wire. 

In  burning  lignite  exceptional  care  must  be  taken  in  equip- 
ping and  maintaining  the  front  end  appliances,  so  that  there  are 


no  holes  around  the  edges  where  the  netting  comes  against  the 
smoke  box,  steam  pipes,  etc.  It  is  practically  useless  to  apply 
fine  mesh  netting  or  spark  arrester  sheets  to  a  smoke  box  unless 
the  work  is  very  carefully  done.  A  small  crack  or  space  which 
would  not  be  noticed  on  a  bituminous  burner  would  not  be  safe 
on  a  lignite  burning  engine.  Simplicity,  ease  of  inspection  and 
accessibility  for  cleaning  and  repairs  are  of  the  greatest  import- 
ance. A  wire  brush  is  about  the  most  efficient  device  for  clean- 
ing the  netting  and  removing  cinders  which  have  lodged  in  the 
small  spaces  of  the  netting.  The  netting  should  be  inspected 
and  thoroughly  cleaned  at  each  end  of  the  division. 

To  successfully  burn  lignite  large  grate  area  is  more  essential 
than  with  bituminous  coal.  On  engines  with  small  grate  area 
the  diamond  stack  apparently  gives  the  best  results,  although 
it  is  probable  that  a  straight  stack  design  might  be  worked  out. 
Long  tubes  and  large  grate  area  are  undoubtedly  important  fea- 
tures in  lignite  burning  engines,  but  there  is  considerable  varia- 
tion in  dimensions  of  engines  which  have  given  good  results  with 
this  fuel.  One  class  of  engines  used  in  passenger  service  with 
heavy  trains  on  long  divisions  under  exceptionally  severe  con- 
ditions gave  very  good  results.  These  were  10  wheel  engines, 
19  X  26  in.  cylinders  with  69  in.  drivers,  grate  surface  44  sq.  ft, 
342 — 2  in.  O.D.  tubes,  15  ft.  I  in.  long. 


Heating  surface,  fire-Uox.. 
tubes  . 
total  ■■^. 


151.44  sq.  ft 
2T17..»J4  sq.  ft. 
28C9.38  sq.  ft. 


A  consolidation   freight  engine  which  gives  good  service  has 

the  following  general  dimensions: 

Cylinders    •••.•••••-••••••••.••••  ••*:*««->>«*«****-*«.«4*>82     x  Zo 

Jjrivers    ......  •••-•.•'«  «.^  *  •  •  •-•  ••  ••  *«.ff  •■•.•;•'••  •■•.•^•»  •  •  ••*•••••*•*>* 

Grste    surface    ........... i,..i..i,>"..,;..'.....'k ..         54.8     sq.  tt. 

Tubes ;  ,  i .  ..  v.->  .450—8"  O.  D.  15  ^ft.  long 

Heating  surface,  fire-box    ..;>...•.'.-,.'... 221.77  sq.  ft. 

*V:-  V. ..  r* ...    ^aibes: ;*».,«■..«».,/..... v. ,:...,,.-*.•  3.>ii.5t>  sq.  ft. 

,  ;i,,i....*..i •>.-•;•  ••»iiV»'    7'73.3.!{3  sq.   ft. 


A  Prairie  type  engine  which  burns  lignite  very  successfully  has 

tubes  19  ft.  long.    The  general  dimensions  are  as  follows: 

Cylinders    22"  x  28" 

Drivers    /v,.i.;..w^.. „..,... 69" 

Grate    surface    ..........>... 54.2     sq.ft. 

Tubes  ............3C1— 2K"  O.  D.   19  ft.   long 

Hcutint;  surface,   tire-box 200.0     sq.  ft. 

"  •*  tubes aS5«.4     sq.  tt. 

••  "  total    S»o3.4     sq.ft. 

Another  consolidation   freight  engine  which  does  good  work 
with  lignite  is  of  the  following  general  description: 


Cylinders     ••^. '  •  < 

Drivers     >'.    . » 

Grate  surface  . . . .  ^ .  <  >  »-< 

Tubes    ■•'*■■::• 

Heating  surface,  fire-box 
tubes 


.. .22"  X  28" 

19" 

48  sq.    ft. 

....375—2"  O.  D.  14  ft.  8>4   in.   long. 

.•'•,••...■•*.>•.••?•••••       1 1 1.^  sq.  11. 

.,,*•.«•••#■*•■*♦'•*•••••'••■••     «oXw.*>  sq.  IX. 

total      . .  ••.      2983.9  sq.   ft. 


A  Pacific  type  engine  is  now  being  used  in  passenger  service 
which  steams  very  freely  and  gives  splendid  results  with  lignite 
coal.  This  engine  has  54.2  sq.  ft.  of  grate  area,  303  tubes  2J4  in. 
O.D.,  21  ft.  long,  and  3932-7  sq.  ft  of  heating  surface,  200  of 
which  are  in  the  firebox;  drivers,  74  in.  diameter. 

From  the  foregoing  descriptions  it  is  apparent  that  there  may 
be  considerable  difference  in  grate  area,  heating  surface  and  length 
of  tubes  in  successful  lignite  burning  engines.  The  general  re- 
sults with  7^7  mesh.  No.  16,  wire  netting  are  very  good,  espe- 
cially where  the  engine  is  properly  handled.  There  are  times, 
however,  when  quite  a  number  of  small  sparks  are  thrown  out 
of  the  stack,  especially  if  the  fire  door  is  opened  when  the  fire  is 
burned  down,  but  practically  all  of  these  are  burned  out  or  dead 
when  they  strike  the  ground. 

When  considering  the  question  of  fires  caused  by  lignite  burn- 
ing locomotives,  it  must  be  remembered  that  practically  all  of  the 
trouble  occurs  during  the  dry  seasons  in  a  section  of  the  country 
which  has  a  particularly  dry  climate,  so  that  even  bituminous 
coal,  if  it  was  obtainable,  would  undoubtedly  start  more  fires 
than  it  does  in  other  parts  of  the  country.  The  present  straight 
stack  with  7  -x.  7  mesh.  No.  16,  wire  netting,  may  be  fairly  con- 
sidered to  be  equal  in  overcoming  trouble  from  sparks  to  any 
of  the  diamond  stacks  that  have  been  successfully  used.  There 
is  good  reason  to  expect  that  improvements  will  be  made  on 
present  designs  of  spark  arresting  appliances  which  will  effectu- 
ally remove  the  one  objection  to  the  use  of  lignite  coal  and  estab- 
lish its  position  as  an  excellent  fu^l  for  locomotives. 
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HEAVY  PACmC  TYPE  PASSENGER  LOCOMOTIVE. 


New  York  Central  Lines. 


There  has  recently  been  finished  at  the  Schenectady  Works  of 
the  American  Locomotive  Company,  40  Pacific  type  passenger 
locomotives  for  the  New  York  Central  &  Hudson  River  Rail- 
road, which  are  the  heaviest  ever  built  for  this  line,  and  are 
practically  the  heaviest  passenger  locomotives  in  the  world. 

These  locomotives  are,  in  all  essential  details,  duplicates  of 
the  25  engines  built  by  the  same  company  last  year  for  the  Lake 
Shore  &  Michigan  Southern  Railway,  which  were  illustrated  and 
described  on  page  365  of  the  September  issue  of  this  journal. 
Those  engines  took  the  place  of  the  Prairie  type,  as  the  standard 
high  speed  engine  on  that  road,  and  are  now  hauling  all  of  the 
heavier  through  trains.  It  is  probable  that  this  new  class  will 
become  the  standard  type  for  heavy  passenger  power  on  all  of 
the  New  York  Central  Lines. 

F'or  comparison  with  previous  locomotives  of  this  type,  as  well 
as  other  passenger  locomotives,  reference  should  be  made  to  the 
tables  published  in  connection  with  a  description  of  a  similar 
locomotive  for  the  Pennsylvania  Railroad,  page  267  of  the  July, 
1907,  issue,  the  Lake  Shore  engine  above  mentioned  and  the 
tabular  comparison  of  locomotives  published  last  June.  An  ex- 
amination of  these  comparative  tables  and  of  the  ratios  given  in 
the  table  below  will  show  that  while  these  locomotives  are  cx- 
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HEAVY  PACIFIC  TYPE  PASSENGER  LOCOMOTIVE — NEW  YORK   CENTRAL  LINES. 


ceedirgly  powerful,  the  power  is  not  clearly  indicated  by  the 
amount  of  tractive  effort.  A  theoretical  tractive  effort  of  29,200 
lbs.  is  seemingly  small  for  a  locomotive  weighing  266,000  lbs.,  and 
actually  the  power  of  the  locomotive  lies  in  its  enormous  steam- 
ing capacity  and  in  its  undoubted  ability  to  start  heavy  trains. 


that  applied  to  the  Lake  Shore  engines,  the  only  noticeable  dif- 
ference being  in  connecting  the  reach  rod  to  an  upwardly  ex- 
tending arm  on  the  reverse  shaft,  thus  making  the  eccentric 
crank  pin  follow  the  main  pin  instead  of  leading  it  The  other 
important  features  of  construction  are  clearly  shown  in  the  illus- 


Tubn  Mukcd  X  Beaded 
SECTION    THROUGH    FRONT    END. 


trations.    Some  of  the  more  interesting  details  will  be  shown  in 
a  later  issue. 
The  general  dimensions,  weights,  and  ratios  are  as  follows: 


SECTION     AND    ELEVATION    OF    FIREBOX. 

The  ratio  of  adhesion  of  5.84  shows  that  there  will  be  no  slip- 
ping troubles  in  starting  the  heavy  modern  passenger  train  of  10 
to  15  cars  even  at  stations  located  on  curves.  The  B.  D.  ratio  of 
550  is  considerably  below  the  average  figure  for  Pacific  type  loco- 
motives, but  is  one  which  has  been  approached  in  all  of  the  later 
designs  of  passenger  locomotives  on  the  New  York  Central 
Lines  and  shows  that  they  certainly  will  not  be  deficient  in  steam- 
ing capacity. 

The  general  construction  is  shown  in  the  illustrations,  as  is 
also  the  general  design  of  the  very  large  boilers.  The  Walschaert 
valve  gear  is,  of  course,  used,  the  design  being  very  similar  to 


4  ft.  Sii  in. 

.i.»*.>..    Passenger 


.,  GENERAI.    DATA. 

OCT  Vice        a'^*  •  ^  4  9  .«-•.■•  V  •'.•-•^^  a'^*  ■•.  •'•'V,*  •  •'••«  •  ••  •  0-*'«  ••  •  V^  *'!*.'  .....  _ 

1''  UCt       •  •  B  •'•  ■  a  «  *'  •  •  •  ■  ■  -■.  •  ■  ■  •  ••'••'•  •*••  •  ^  *'«^  *.  •  •-•  w'p'm'*  ^  •*•'•>  •-•  •  •-».>  ««*»«><X>1l<      COaI 

Tractive _  effort    .,'.  i «...,;..>...-« i •>...., ....v«->* »k 29,200   lb«. 

Weight  in  working  order.-.  .Vi....  .'.i-.  .•......■>  <i....i.^ 266,000   lbs. 

Weight   on    drivers ....'. '.  .,.^..  i.i.,;...  .171,500    lb«. 

Weight  of  engine  and  tender  in  working  order..., ...,....< ...430, 000  lb». 

Wheel   base,   driving   ..,,....  ..^  ...v. ,,..a;t..c«i...i.*v.a-> 14    ft. 

Wheel  base,  total   .......... ...J... «,i^..««:'.T».<'«.>'.^*>'«<:,>>«r- •^•36  ft.  6  in. 

Wheel  base,  engine  and  tender .'i-v,vi..,iv»"»..-.«»*v:.^7  it.  11  in. 

RATIOS..    ■;    "^."' -  V  ;  ■;■ '■  ■-■•'',■■ 

Weight  on  drivers  -=-  traolive  effort ^««k*».t.M 

Total  weight  —  tractive  efi'ort ^.,...., •.!! 

Tractive  effort  -x  diani.  drivers  ~  heating  surface.  .,•<«.«,.... 550.00 

Total  heating  surface  -i-  grate   area .' 74.60 

Firebox  heating  surface  -^  total  heating  surface,  per  cent 5.S6 

Weight  on  drivers  -r-  total  heating  surface. .,....••••.• 40.70 

Total  weight  -=-  total  heating  surface.  <.>.,,;v««.»**-.<->*'4,«V<>«. 68.10 
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HEAVY  PACIFIC  TYPE  PASSENGER  LOCOMOTIVE. 


Xew  York  Ckntral  Lines. 


There  has  recehily  Ikvii  finished  at  the  Schenectady  Works  of 
ihc  American  Loconiutivc  Company,  40  i'acilio  tyiK-  pa--<rng<.r 
locomotives  lor  the  JJe\v  York  Central  &  Hudson  River  Rail- 
road, which  are  Ihc  heaviest  ever  built  lor  this  line.  :tnd  arc 
jiractically  the  heaviest  passenger  locomotives  in  tlic  world. 

These  locomotives  are,  in  all  essential  details,  duplicates  of 
the  25  engines  hiiilt  by  the  same  company  last  year  for  the  Lake 
.Shore  &  Michigan  Southern  Railway,  which  were  illustrated  and 
<le<cribetl  on  page  3O5  of  the  Ser>iemher  issue  of  this  journal. 
^^^>se  engines  took  the  place  of  tiic  Trairie  fyiie.  as  the  standard 
high  spt'cd  engine  on  that  road,  and  are  now  Iiauling  all  of  the 
heavier  thri.»ugh  trains.  ;:  -It,  is  prohalde  tliat  tiii-  lu  w  class  will 
Income  the  strmdard  type  for  heavy-  j>assenger  powrr  "U  all  of 
the  New  York  Centr.il  Lines. 

For  comparison  with  previous  loeomotives  of  tliis  type,  as  well 
as  other  ^iiassciiRer  locomotives,  reference  should  be  made  to  the 
tables  published  in  connection  with  a  description  of  a  similar 
loeuinrttive  for  the  rennsylvania  Railroatl,  page  -'67  of  the  July, 
i<>07,  is'^ue,  the  Lake  Sliorc  engim-  above  mentioned  and  iho 
tabular  comparison  of  locomotives  published  last  Jime.  An  ex- 
aminaticm  of  these,  comparative  tables  and  of  the  ratios  given  in 
the  tabkr  h^'V^w  will  show    'hat   while  these  1*  ri.ni««iiv«  ■>  arc   ex- 
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ceedii:gly  powerful,  the  power  is  not  clearly  indicated  by  the 
amount  of  tractive  effort.  A  theoretical  tractive  effort  of  29,200 
lbs.  is  sceminfrly  small  for  a  locomotive  weighing  266,000  lbs.,  and 
actually  the  power  of  the  locomotive  lies  in  its  enormous  steam- 
ing capacity  and  in  its  undoubted  ability  to  start  heavy  trains. 


that  applied  to  the  Lake  Shore  engines,  the  Only  noticeable  dif- 
ference being  in  cbnnecting  the  reach  rod  to  an  upwardly  ex- 
tending arm  on  the  reverse  shaft,  thus  making  the  ecce.mric 
crank  pin  follow  the  main  pin  instead  of  leading  it.  T]w  other 
important  fcaiurcs  of  cousiruction  are  clearly  shown  in  the  illus- 


SECTION    THROUGH    FRONT    END. 


t rations.     Some  of  the  more  interesting  details  will  be  shown  in 
a  later  issue. 
'Ffie  general  dimension?,  weights,  and  ratios  are  as  follows: 


SECTION    AND    ELEVAtEQiN    <JF    fIREBOX. 

i'he  ratio  of  adhesion  of  5.84  shows  that  there  will  be  no  slip- 
ping troubles  in  starting  the  heavy  modern  pa.sscngcr  train  of  .10 
to  15  cars  even  at  stations  located  on  curves.  The  li.  D.  ratio  of 
550  is  considerably  below  the  average  tigure  lor  Pacific  type  loco- 
motives, but  is  one  which  has  been  approached  in  all  of  Uie  later 
designs  of  passenger  locomotives  on  the  Nevv,  York  Central 
Lines  and  shows  that  they  certainly  will  hot  be  deficient  in  steam- 
ing capacity.  ;:. 

The  general  construction  is  shovyn  in  the  illustrations, ^ai, is 
also  the  general  design  of  the  very  large  boilers;  .The  Walschaert 
valve  gear  is,  of  coursCi  used,  the  design  being  very  similar  to 


»  J  ■  .-•  .^  ^  • 


Gaui?e'  .,..;< '.^.v-i. 

Service    ■.-';.. 

l^Ut'i    .....  .y,; ■.■;■' 

Tractive  «-ttori'v.; 

Weight  •"  worliing.^Wdet*. ■.'.■< '^ 

Wciiiht    on    (Invcr-i. 

Weight  of  ^nsritio.afnl.'tendvr  in  wwkihg  order 

W'ht el    ))ase.   itriVmg    .  .\.'i  ..1. .  . .  .-.  <. »••.-.•,:.:.■  .■.•,:  . 

Wheel  liasf<  tcvtai    .;  .■-.„.,.:;  .iVW 
VVbeei  hai>e,  friigint.' 'and  icnde**, 


•T*  «  •f^*;*' 


4   ft.  f>Y,  in. 
,i.<.i, ...  .  Passenger 

.-\  ..'i  V  ,;»■..'. ','-'.  lilt.   c<i»i 

i. ;■»..-;. -..20.200  lbs. 
/, . . . ....  ac«;.<  >'  »o  lbs. 

"    :  171.^)0   lbs. 
4.';i'.i»oo  lbs. 

14    ft. 

.  3fi  ft.  fi  in. 
'.7    ft.    11    -.n. 


RAims: 


Weight  oh -drivers  -f^;tracti\T<ft'<>.'i;v-  • 
Total  weii?ht  ->'itrtctJv'^  <*^i,rt'-'-  .-v-^ 

Tractive  i-tY(  ri " k  dia-ii.  dri v«-i'*  -"-  l>oaitiii|j  sar fact , .;.  ••  ..■;,•.■. 

Total  hi  atiMpsttrf.-u.-e-:-  >rr.-jte  ariu..  ....-..■ ..:. .  .>;>..!.;.,?:, 

Ktrchox  hcat'.ig  ^eiir.faCv;-'    tvitul   luStiivg  Mirfaice',.;4i!!t-r.  cent.;. 
.  Weight  on  drivers -^  total  heatiiiji  su.ria«Sc;,- •-- •  i-,  ...  . . .-'.;; 

»Tptal  weight- -i^  tot.M"hv.iting  sur'iwie<e..v.'»..ij>.;H..i;. .  . 


...5  84 

...s.n 

.  .."i.'.O.OO 
...74.50 
,  -  ..5.35 
...40.70 
..63.10 
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Volume  both  cylinders,  cu.   ft 12.32 

Total  heating  surface  -f-  vol.   cylinders 341.00 

Grate  area  -r-  voi.  cylinoers 4.68 

CYINDERS. 

Kind Simple 

Diameter  and   stroke 22   x   28   in. 

VALVES. 

Kind     Piston 

Diameter 14    in. 

Greatest  travel    6  in. 

Outside   lap    1    in. 

Inside  clearance    '/i    in. 

Lead,   conNtant }4    >n. 

WHEELS. 

Driving,  diameter  over  tires 79   in. 

Driving,  thickness  ol   tires S'/j    in. 

Driving  journals,  diameter  and  length 1036   x  18  in. 

Engine   truck    wheels,    diameter 36    in. 

Engine  truck   journaU , ft'/i    x    12   in. 

Trailincr  truck   wheels,   diameter    i»0}4    'n. 

Trailing   truck   jc.urnals 8   x   14    in. 


BOILER. 

.^ty!e 

Working   pressure    

Outside  diameter   of  first   ring 

Kirehox,   length    an<i    width 

Firebox    plates,    thickness 

Firebox,    water    space    

Tubes,   number  and  outside  diameter.... 

Tubes,    length    

Heating  surface,  tabes    

Heating   surface,   firebox    , 

HeitinR  surface,   lota!    

Grate   rirea    

Smokestack,   diameter    

Smokestack,  height  above  tail 


Conical 

200    lbs. 

72  in. 

,108>i    X   7b'A   in. 

H  &  'A  in. 

4}4    in. 

382—2  in. 

20 

3981.6   sq. 

228.3  sq. 

4209.9  sq. 

66.5   sq.   ft. 

20   in. 

14  ft.  rji  in. 


ft. 
ft. 
ft. 
ft. 


Ttink    

Frame    , 

Wheel?,   diameter    

Journals,  diaineter  and  length. 

Water   capacity    

Coai   capacity    


.    Water   Bottom 
.13  in.  channels 

36  in. 

...5yi  X  10  in. 

8,000    gals. 

14   tons 


GAS  PRODUCERS   IN  COURSE  OK  ERECTIO.N — U.NIERS   POWER   HOUSE,   BUENOS   AYRES  WESTERN  RY. 


PRODUCER  GAS  POWER  FOR  RAILWAY  SHOPS. 


Owing  to  the  extremely  high  cost  of  coal  in  the  Argentine  Re- 
public it  is  necessary,  in  considering  the  design  of  power  houses 
of  any  size,  to  give  the  feature  of  fuel  economy  a  most  careful 
study.  About  two  years  ago  two  of  the  largest  railway  systems 
in  that  country  found  it  desirable  to  build  new  power  plants,  one 
in  connection  with  a  complete  and  modern  repair  plant  and  the 
other  for  lighting  and  power  on  docks  and  yards  as  well  as  for 
the  shops.  Both  of  these  companies  decided  to  drive  their  gener- 
ators by  gas  engines,  working  on  producer  gas  obtained  from 
bituminous  slack,  which  could  be  purchased  at  a  cost  of  $5-50 
gold  a  ton.  A  thorough  canvass  of  the  subject  indicated  that  a 
lower  cost  per  k.w.  hour  could  be  obtained  in  this  way  than  in 
any  other,  outside  of  water  power,  which  was  not  available. 
Two  years'  operation  of  these  plants  have  shown  the  soundness 
of  the  decision,  and,  in  spite  of  the  handicap  of  expensive  fuel, 
v^hese  plants  are  producing  current  at  a  cost  which  compares  very 
favorably  with  the  best  railway  plants  in  this  country. 

The  plant  of  the  Buenos  Ayres  Western  Railway  forms  part 
cf  a  new  locomotive  and  car  repair  plant  at  Liniers.  This  rail- 
way was  the  first  in  the  Argentine  Republic,  being  inaugurated 
in  1857  with  a  line  6%  miles  long,  operated  by  one  locomotive 
and  four  cars.  In  1907  it  had  a  line  1.160  miles  in  length, 
cv/ncd  228  locomotives,  209  passenger  coaches  and  5.562  freight 
cars.  The  gauge,  like  most  of  the  railways  in  that  country,  is 
5  ft.  6  in. 

The  new  shops  are  situated  about  nine  miles  from  the  center  of 
tlie  city  of  Buenos  Ayres  and  occupy  a  plot  of  ground  of  about 
57  acres  area.  The  plant  includes  coach  and  car  building  and 
repair  shops,  locomotive  erecting  shop,  boiler,  machine,  black- 
smith and  wheel  turning  shops,  iron  and  brass  foundries,  copper. 


tinsmith  and  painting  departments,  saw  mill  and  buildings  for 
the  construction  and  repair  of  steel  frame  cars,  besides  extensive 
buildings  for  the  storage  of  rough  and  finished  material,  store- 
houses, office  building,  power  plant,  etc.  The  locomotive  section 
of  the  plant  is  equipped  for  the  erection  and  maintenance  of  loco- 
motives, but  not  for  building,  since  all  locomotives  are  ordered 
from  either  England  or  the  United  States  and  can  be  imported 
free  of  duty.  Since  none  of  the  raw  materials  entering  into  loco- 
motive construction  are  produced  in  this  country  it  is  not  con- 
sidered economical  to  maintain  a  plant  for  building  locomotives, 
riie  machinery  throughout  the  works  is  electrically  driven 
from  a  440-volt,  three-phase  distributing  system.  The,  power  is 
furnished  by  a  central  power  station,  which  in  addition  to  sup- 
plying energy  for  power  and  light  also  furnishes  compressed  air 
for  operating  pneumatic  tools,  hoists,  air  lifts  in  deep  artesian 
wells  and  pumps  for  supplying  all  of  the  water  used  throughout 
the  works. 

The  contractors  for  the  complete  electrical,  gas  engine  and 
producer  plant  were  the  British  W^tinghouse  Electric  &  Mfg. 
Co.,  Ltd.  Most  of  the  gas-engine  equipment  was  manufactured 
by  the  Westinghouse  Machine  Co..  of  East  Pittsburg. 

The  work  of  erection  of  the  plant  was  started  on  December  I, 
1904,  by  the  erection  of  the  engines  and  gas  producer  plant.  All 
of  the  buildings  are  constructed  of  native  hand-made  brick  and 
have  saw-tooth  roofs.  Where  possible  the  roofs  are  designed  to 
get  the  southern  light,  but  in  some  cases  it  was  necessary  to  have 
the  windows  face  the  east.  The  works  are  divided  by  a  wide 
central  avenue  running  north  and  south.  The  west  side  is  de- 
voted to  the  woodworking  department,  coach  and  car  building, 
storehouses,  etc.,  and  the  east  side  is  given  up  to  a  metal  working 
department,  locomotive  erecting  and  repair'  shops,  waterworks 
and  power  plant. 
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The  woodworking  department  includes  a  general  storehouse 
measuring  112  x  275  ft.,  having  a  charging  and  discharging  plat- 
form provided  with  an  electric  walking  crane  of  3  tons  capacity. 
The  car  building  and  repair  shop  is  230  x  223  ft.  and  has  ten 
tracks  passing  through  it.  These  continue  outside  of  the  building 
for  some  distance  at  the  west  end,  forming  a  large  repair  yard. 
On  the  opposite  side  of  the  building  the  tracks  extend  only  a 
short  distance  to  a  motor  driven  transfer  table,  which  serves 
this  group  of  buildings  as  well  as  the  saw  mill  and  passenger 
car  building  department  adjoining  it.  This  table  is  70  ft.  long 
and  has  a  carrying  capacity  of  45  tons.  It  runs  on  seven  lines 
of  rails  set  slightly  lower  than  the  crossing  tracks,  thus  eliminat- 
ing the  usual  transfer  table  pit  and  permitting  easy  communica- 
tion between  the  woodworking  and  metal  working  departments. 
The  table  is  driven  through  gearing  by  a  10  h.p.  induction  motor, 
obtaining  its  current  from  overhead  trolley  wires.  The  saw 
mill,   carpenter   shop  and  coach  building  shop  are   grouped   to- 


greater  part  of  the  time  unfavorable  for  the  drying  of  paints  and 
varnishes  a  complete  plant  for  artificial  ventilation  has  been  in- 
stalled in  this  building.  The  heated  fresh  air  is  introduced 
through  an  extensive  system  of  galvanized  pipes  to  all  parts  of 
the  buildmg,  the  outlet  being  near  the  roof.  The  foul  air  is 
removed  from  near  the  floor  level  by  numerous  flues  passing  up 
through  the  roof. 

The  water  supply  is  obtained  from  artesian  wells  about  160  ft. 
deep,  the  water  being  forced  up  by  air  pressure  into  a  cistern  at 
the  surface.  From  this  cistern  it  is  pumped  to  elevated  tanks. 
These  tanks  have  a  combined  capacity-  of  110,000  gallons  at  an 
elevation  of  Co  ft.  There  are  two  separate  water  stations,  one 
of  which  has  four  pumping  units,  all  electrically  driven,  and 
the  other  two  pumps,  one  being  electrically  driven  and  the  other 
a  duplex  steam  pump.  There  are  78  fire  hydrants  located  through- 
out the  works. 

Power  Plant. — The   power   plant    is    situated   at   the   extreme 
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gether  in  one  building  measuring  334  .x  22^  ft.,  each  shop  being 
separated  by  interior  division  walls.  In  the  saw  mill  the  ma- 
chines are  quite  largely  motor  driven  with  most  of  the  motors 
placed  in  concrete  pits  below  the  floor.  The  motor  equipment 
in  this  shop  comprises  23  motors  aggregating  307  h.p.,  the  largest 
motor  being  60  h.p.  In  the  carpenter,  or  cabinet  making  shop, 
are  three  electric  tank  heaters  for  glue  pots. 

The  departments  on  the  west  side  of  the  works  are,  with  the 
exception  of  the  painting  and  varnishing  departments  and  the 
power  house,  grouped  into  one  large  building  measuring  550  x 
275  ft.  This  is  divided  by  interior  division  walls  into  the  erect- 
ing shop  126  X  300  ft.;  machine  shop,  140  x  126  ft.;  foundry, 
126  X  123  ft.;  blacksmith  shop,  126  x  no  ft.,  with  an  L  of 
63  X  60  ft. ;  boiler  shop,  49  x  146  ft. ;  wheel  shop,  truck  shop, 
tinsmith  shop,  etc.  The  machinery  in  these  different  shops  is 
very  largely  driven  on  the  group  system  from  short  sections  of 
line  shaft  belted  to  motors.  Overhead  traveling  cranes  are  ex- 
tensively used  and  are  supplemented  by  air  hoists  and  trolleys 
wherever  needed.  The  blast  for  the  blacksmith  shop  and  foun- 
dry is  obtained  from  an  electrically  driven  fan,  as  is  also  the  ex- 
haust for  the  Buffalo  down-draft  forges.  The  erecting  shop,  the 
interior  of  which  is  shown  in  one  of  the  illustrations,  has  a  ca- 
pacity for  36  locomotives  and  is  served  by  four  30-ton  electric 
cranes,  two  in  each  bay.  These  cranes  are  of  a  sufficient  height 
to  enable  one  locomotive  to  be  lifted  and  carried  over  another. 
The  tracks  are  arranged  on  the  longitudinal  principle.  The 
boiler  and  machine  shops  have  a  complete  modern  equipment 
suited  to  the  size  of  the  erecting  shop. 

The  painting  and  varnishing  department  is  in  a  separate 
building  which  measures  126  x  223  ft.,  equipped  with  seven  tracks. 
Since   the   atmospheric   conditions   in   this   country   are   for   the 


eastern  end  of  the  works  and  includes  a  power  house  of  brick 
construction  with  a  mansard  roof  which  measures  200  x  42  ft 
This  building  is  divided  by  partition  walls  14  ft.  high  into  three 
large  rooms,  there  being  one  department  for  the  gas  plant  ma- 
chinery, another  for  the  engine  and  dynamo  equipment  and  the 
third  for  the  air  compressors,  in  addition  to  oflices,  work  shop 
and  storeroom. 

The  gas  producer  plant  is  located  outside  of  the  power  house 
and  is  not  under  cover.  It  consists  of  two  water  sealed  Mond 
bituminous  producers  6  ft.  inside  diameter,  each  capable  of  gasi- 
fying ten  tons  of  coal  in  24  hours,  together  with  the  accompany- 
ing purifying  and  cleansing  apparatus.  These  producers,  which 
are  shown  in  course  of  erection  in  one  of  the  illustrations,  are 
placed  close  together  and  surrounded  by  columns  which  support 
the  staging  carrying  the  coal  bunkers,  coal  elevator  and  con- 
veyor, superheater  tower  and  charging  platform.  The  super- 
heater towers  or  regenerators  are  placed  at  the  back  of  the  pro- 
ducers, on  the  side  toward  the  building,  and  rise  to  a  height  of 
40  ft.  above  the  ground  level.  The  coal  is  brought  in  in  barrows 
and  dumped  into  a  hopper  at  the  foot  of  an  elevator  where  it 
passes  through  a  feeding  device  to  the  elevator  buckets  and  is 
raised,  discharging  into  a  conveyor,  which  in  turn  discharges  it 
into  either  bunker,  as  desired.  From  this  point  it  moves  altogether 
by  gravity.  The  gas  leaving  the  top  of  the  producer  passes  first 
through  the  superheater  tower,  then  through  washers,  gas  tower, 
gasometer,  washing  fans,  sawdust  scrubber  and  condenser  in 
each  of  which  impurities  are  removed  and  by  the  time  it  reaches 
the  engine  it  is  a  clean  colorless  gas.  The  process  of  forming 
the  gas  is,  briefly,  as  follows : 

A  Korting  blower  of  the  injector  type,  the  operation  of  which 
is  controlled  automatically  by  the  gasometer,  provides  a  blast  of 
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Volume  both  cylirxU-rs,.  cu;   ft.  .■ 

Total   hfatiiig  >,url.icv    ~  vol,   cvlimli  r- 
Grate  aE9A'.-r\A>i.,cyliii(ti«Ts.. 

Kind    ,  ,^ ^f'i';!-, »-/f  **, .  

Diameter  ari<r  «f •..)<*-  

Kind 

Dianuii' 

Grt  attst    tr;iv  il    . 

Outsitlc   lap    .... 

Ini>i<ie  cKajaiitf 

Lead,   «>n>tarit.    »...».       . 


\\  llir.l.^. 


Driving,  diatrvfCT'ovcf.  lii^  -  .■'.■:'. 

Driving,    tiiiv'kuc^?- '  ot    lire?».  ,; .". .  ;■..., . 
DrivinR  journal*,  •liiinu-tcr  un<lUMi;:tl'' 
Enpine    tru--k    tvlici-J*.   df«w«tcr.  .  . 
KnKint'   inu  k   j(«n>"iial  ^    . ,  .:.,■'.  .  .  .  . 
Trai  1  in  L'  truck  A\Tt<  «ls.  jitiainv.ii  • 
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PRODUCER  GAS  POWER  FOR  RAILWAY  SHOPS. 


Owing  to  the  extremely  high  C0st;  of  Coal  in  the-  Argcmine  Re- 
public it  is  necessai^y,  iti  corisidi-riiig  (ho  df>ii*ii  of  iiowcr  houses 
t  f  any  size,  to  gi\f  tlii..  fcaturf  of  iiicl.iomoniy  a  nni>t  oareful 
.study.  About  two  years  ago  two  of  the  Iar«i'>t  raiKvay  systeni.s 
in  that  country  found'  it  desirable  to  buil<l  new  pf^wtr  plants.  ;6ne. 
in  connection  with  a  cortapkte  and  nio<lern  jcpair;  pkolt  >ind  the 
oiher  for  Ijj:htiiig:  ririd  pouer  on  docks  an<l  \ards  n>  well  as  for 
tlie  >hops.  tioili  of  tUc>c  companies  decided  to  drive  their  gener- 
ators by  gas  engines,  forking  on  prodiKer  g:is  .olrtAT'iiod  from 
bituniinotis  slack;  whicli.  ;couli;l  ,.be  pttrehascd''  at  'a  c<sjt  of  $5-5® 
gold  a  ton.  A  thofough  canvas.s  ot  the  ^nbjeet  hidieated  that  n 
lower  cost  per  k.w.'  hour  coiild  be  obtained  jii  this  way  than  it) 
any  other,  oiitsidc  of  w^iifefriJnwer,  which  was  not  available. 
Two  years'  operation,  of  these  plants  have  shovvii  the  soundness 
of  thc^dcGisioii,  ^nd.  in  spite  of  the  haivdirap  of  expensive  fuel, 
these  plants  are  producing  current  at  a  cost  which  compare-;  very 
favorribly  with  the  best  railway  pUintsm  this  country. 

The  plant  of  the  Ruehps.  Ayres  AVestern  Railway  forms  part 
cf  aTiewvlocotncvtive  .and  car  repair  plant. :it  I.inier*.  'rhi>;  rail- 
way was  the  fir«t  in  the  .Argentine  Kcptihlic.  being  inaiiiiuratctl 
in  1857  with  a.  line  6'.4  miles  long.  <«pcraied  by  oue  l.-comotivc 
and  foitf  cai-s.  In-  T907;  it  had  a  line  ■  i.Klo  mill  -  in  Irn-lli. 
rvned  228  locotnotivcs,,  209'  piisseilger  coaches  and  5.i;62  freight 
cars.  The  gauge,,  like  moiit,  of  the  Tfiihvays  in  that  cntintry,  is 
5  ft.  6  in; 

The  new  shops  are  -situated  about  nine  milesfrom  tlio  ci  titer  of 
the  city  of  P'Uenos  Ayres. aiid  occupy  a  plot  of  t^r. .nn.I  ..f  abottr 
57  acres  area.  The  plant  rnclu«ks  coach  attd  car  building  and 
repair  shops,  locomotive  erecting  sho]».  boiUr,  machine,  black- 
smith and  wheel  turning  >«hot»s,  iron  and  brass  foundries,  copper. 


tinsmith 'Tatld  painting  departments,  saw  mill  an<l  buildings  for 
the  construction  and  repair  of  steel  frame  cars,  besides  extensive 
buildings  for  tlie  storage  of  rough  and  tinished  material,  store- 
houses, oflice  buihliiig,  power  plant,  etc.  The  locomotive  section 
ot  till-  pbnt  is  etptippcd  for  the  erection  and  maintenance  of  loco- 
m.ot ires,  but  iiot  for  building,  since  all  locomotives  are  ordered 
from  eithcirl'-ng kind  or  the  United  States  and  can  be  imported 
free  of  dtityi  '  Since  none  of  the  raw  materials  entering  into  loco- 
motive construction  are  produced  in  this  country  it  is  not  con- 
sidered economical  to  maintain  a  plant  for  building  locomotives. 
I  Ik-  ntachinery  throughout  the  works  is  e.lectrically  driven 
;fi-om  a  .)-jo  volt,  thrce-pliasc  tlistribuiing  system.  The  pow-er  is' 
furni>iied  by  a  central  power  station,  which  in  addition  to  sup- 
plying enerjiv  for  power  and  light  also  funiishes  compressed  air 
for opcratitig  pnettmatic  tools,  hoists,  air  lifts  in  deep  artesian 
Weils  lind  pumps  for  supplying  ■jilI  of  the  water  used  throughout 
the  workSi      ■ 

I  be  C'litractof^  1..1  ilu>  conijilt  u-  rlictrical.  gas  engine  and 
proilncir  plant  were  the  British  Westingbouse  Klectric  &  Mfg. 
Gd;;"  I-t'l.  .Most  of  the  gaS'-engine  eqtTipment  was  manufactured 
by  the   Westingbouse   Machine   Co!,  of  East   Pittsburg. 

The  work  oi  erection  of  the  plant  was  started  on  December  I. 
1004.  by  the  eroctioti  of  the  engines  and  ga.*  producer  plant.  All 
of  the  buildings  are  constructed  of  native  hand-made  brick  and 
have  saw-tooth  roofs.  Where  possible  the  roofs  are  designed  to 
got  the  southern  light,  bttt  in  some  casc^  it  was  necessary  to  have 
the  windows  f.ice  the  east.  The  works  are  divided  by  a  wide 
central  avenue  running  north  and  south.  Tiie  west  side  is  de- 
voted to  the  woodworking  department,  coach  and  car  building, 
^torebotises.  etc.,  an<l  the  cast  side  is  given  up  to  a  metal  working 
nep.irtment.  loCf>motivc  erecting  and  repair  shops,  waterworks 
and  power  pl.int. 
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The  woodworking  departiiKiit  includes  a  general  siordiousc 
measuring  112  x  275  ft.,  having  a  cliarging  and  discharging  plat- 
form provided  with  an  electric  walking  crane  of  3  tons  capacity. 
The  car  building  and  repair  shr>p  is  230  x  2_>3  ft.  ajid  has  ten 
tracks  passing  through  it.  These  continue  outside  of  thcT>uildiiig 
for  some  distance  at  the  west  end,  funning  a  large  repair  yard. 
On  the  opposite  side  of  the  Imiiding  tlu-  track-^  vxtcnd  only  a 
short  di.stance  to  a  motor  drivcji  transfer  table,  which  serves 
this  group  of  buildings  as  well  as  thesia-^fVinill  aii<l  passenger 
car  building  departniCnt  adjoining  it.  This  table  is  70  ft.  long 
and  has  a  carrying  capacity  of  45  tons.  It  runs  on  sevt  n  lines 
of  rails  set  slightly  lower  than  the  crossing  tracks,  thus  eliminat- 
ing the  usual  transfer  table  pit  and  permitting  easy  xrommunica- 
tion  between  the  wcX)dworking  and  metal  working  departments. 
The  table  is  driven  through  glaring  by  a  10  h.p.  induction  motor, 
obtaining  its  current  from  overhead  trolley  wires.  The  saw- 
mill,   carpenter   shop   and   coach   building  shop   are   grouped   to- 


greatcr  part  of  the  time  imfayorarblc  for  the  dry i tig  of  paints  and 
varnishes  a  complete  plant  for  aniticial  \entilation  has  been  in- 
>talleil  in  this  building.  Tlie  baited  fr*.sh  air  is  introduced 
through  ail  extensive  system  of  giiJvanjired  pipes  to  all  parts  of 
the  buiUhng,  the  outlet  being  heaT.tHe  rooL./  The  foul  air  is 
removed  froni  near  the  floor  level  by  ntiitterousfl'U^s  passing  tip 
through  the  roof.       ;.>-/^ ■'•'■:- 

Tlvc  vvau-r  supply  ifiobtaiiJed  ■from  aTtesia«/U'(Slis  about  160  ft. 
<leep,  the  Ayatcrvbeing  forced  , tip  fey  air  pfcSsiirc  into  a  ci-slcrn  iit 
the  surface.  .  Krf>»n  thi^  cisietfl  it^  is,  pumped  to  elevated  tanks. 
J  liese  tanks  liavi-  a  coniliinetl  capacity  of  no.cxx)  galkms  at  an 
elcA ation,  of  ( o  ft.  Then'  are  two  separate  u aier  ^^allons,  one 
■.<^T  w^ich  has  tour  pumping  uijits,  all ,  etedric.tiiy  ilriven,  and 
tlie  other  two-  panips,oiicl>cii'g.  cTe^fiexiUy  driven  ai>d  the  other 
a  dui>K?c  steam^ puhlip,-  There  arc-^  lijce  tiyUrants  located  throi^h- 
out  the  w.r>rk>.    . ;  :  :^:-    ^   -    .^  ■■,■■■-■  "^      /'^   ;'V--     ..     ■ 

/-'(•Ci'.-r   /  'f,in t  ~^TUe  iipowe'ri  plajit   is  -«iruatcd  .  at '  Ihe   extreme 


,  i;AS   KXgtXta  jVND  GKXKR-Vipk.-^^  LlXlJl^kS   J'lm  i;k    IUUM-. 


gether  in  one  building  measuring  3.VJ  -v  2_'3  ft.,  each  shop  being  ■ 
separated  by  interior  division  walls,  in  the  saw  mill  tbe  ma- 
chines arc  quite  largely  'motor  driven  with  most  of  the  mot<>rs 
placed  in  concrete  pits  below  the  floor.  The  motor  equipment 
in  this  shop  comprises  23  motors  aggregating  307  h.p,.  the  largest 
motor  being  60  h.p.  In  the  carpentci-,  oi'cafeinet  making  shop,  . 
are  three  electric  tank  heaters   for  glue  pots. 

The  departments  on  the  west  side  of  the  works  aie,  with  the 
e.Kceplion  of  the  p.tinting  and   varnishing  departments  and   the 
power  house,  grouped  into  oviejdrgc  building  ineas«rtitg.  550  x_ 
275  ft.    This  is  divided  by  interior  division  vvatls  into  the' erect-' 
ing  shop   126  X  300   ft.;  machine  shop,   140  x  126  ft.;   foundry, 

i26  X  123  ft.;  1)I.icksniiih  shop,  120  x  110  ft,,  with  an  L  of 
<^>3  "X  60  ft.;  boiler  shop.  49  x  146  ft.^  wheel  shop,  tmck  shop, 
tinsmith  shop.  etc.  The  machinery  in  these,  difTcrcht  shops  is 
vcr}-  largely  driven  on  the  group  systom  from  short  sect ionV  of  - 

inc  .-Aaft  belii-d  to  motor-;.  Overhead  traveling  cranes  are  cx^ 
tonsively  ijsed  and  are  supplemented  by  air  hoists  and  tfolleys 
wherever  iiceded.  The  blast  for  the  blacksmith  silvt^aiKl  foun- 
dry is  obtained  from  an  electrically  driven  fan,  as  is  also  the  cx- 
iiaust  for  the  liutTalo  drnvn-draft  forges.    The  ereclhig  shop,  the 

nterior  of  which  is  shown  in  one  of  the  illustrations,  has  a  ta- 
'>acity  for  36  locomotives  and  is  served  by  four  30-ton  electric 

ranes,  two  in  each  bay.    These  cranes  are  of  a  sufficient  height 

o  enable  one  locomotive  to  be  lifted  and  carried  over  another. 

'he  tracks  are  arranged  on  the  longiiudjnal  principle.  The 
•loiler  and  machine  shops  hhvc  a  complete  modern   equipment 

nitcd  to  the  sire  of  the  erecting  shop. 
The    painting    and    varnishing    department    is    in   .a    separate 

>nilding  wdiich  measures  126  x  223  ft.,  equipi)ed  Avith  seven  tracks. 
Since   the   atmospheric   conditions   in    this  country  are   for   the 


I a:>tem  eiul  irf  the  works  an<l  iiVlwUs  4i  pOWcr  hduse  of  bxiek 
construction  with  a  niansard  T«w>f:Whi<rli.  ineasur^i  sob  ji  4;?  It 
riiis  building  is  divided  by  partition  walls,  .14,  ftihigh  into  three 
Ifirge  rooms,  ttvBre  being  oiie  <Kp3rtmc'itt  for  the  gas  plant  ma- 
chinery, aivoiher  for  live  enghie  Arid  dynamucTjuifanentaTul  the. 
third  for  Uic  xut  ;c.onip.re5s^^^^^  olBci?sV  WOtk  shop 

and  stbrcrcoin^^    ;  ,   ;  v.;  .^.^.,/^^^ 

The  ga*;pro(hioeT  ip1a:t)t'i<<  located  t«utsidc  juI  the  power  Uousc 
aiid  is  not  under  cover..  Ij  ccjnslsts  of  two  water  sealcil  Mond 
hi  t  u  mi  no  Its  p  r<iducers  0  f  t^  ins  ide  d  iam-ete  r.  each,  tapable .  of  gasi- 
;i\  iw^  t^H  tons  of  coal  in  24  hoars».<ogethiC'r  with  the  accompany- 
ing purifying:  and  cleamiing  apparritiisv  Tliese  pro/lucers,  which 
are  sfapwii  in  course  of  erection  hrxare  of  the  illustrations,  are 
phiced  dose  together  and  surrounded  by  columns^- which  support 
the  staging  carrying  the  coal  btuiktrs. -;cOal.  elevator  ai»d  ■con- 
veyor, snperlveater  tower  and  cii.nrgiiig  platform;  The  super* 
lieater  tow  ers  oir  regenerators  are  placed  at  tlie  back,  of  the  pro- 
ducers, oii  the  iside  toward  tjiebiijlding.  and  rise  to  a  height  of 
40  It;  al H*ve  the;  ground  Icvet  The v^a.nfjsJ':.l*roag.ht  io  in .,b.nr.row- s 
and  dnhiped  into  a  hopper  At  the  ..foot  of  an  elevator  where  it 
passes  throutjh  a  feeding  deyice  to  the  cievalOT^huckrts  and  is 
raised,  discharging  into  a  conyeyoT,  w'hich  in  turti  discharges  it 
into  cither  bunker,  as  rlesircjst;  From  this  point  it  movesallc^ether 
by  gravity.  The  gas  leaving  the  top  of  the  producer  passes  first 
through  the  superhealer  tawvr.  tlien  through  washers;  g.as  tower. 
g;t-onuter.  w^ashing  fans,  sawdust  scrubber  and  condenser  in 
each  of  which  itnpnritieft  are  renwyved.  arid  by  the  titne  it  reaches 
the  engine  it  is  a  clean  .c(?Iorh*ssiJ:aK  Tire  process  of  formuig 
the  gri'^;   is,  briefly,  as   follows';-  r?  7 'v'f-;;    '■ 

A  Korting  blower  of  the  injector  h^ifie,  t!^  opetaitioh  of -wliich 
is  controUcfl  automat icalU-  by  the  gasometer,  provides  a  blast  of 
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air  which  passes  first  through  an  air  heating  tower  in  which 
there  is  a  stream  of  hot  water  passing  and  there  takes  up  a  cer- 
tain amount  of  heat  and  moisture.  This  mixture  is  then  con- 
veyed along  the  mains  to  the  superheaters,  which  consist  of  two 
tubes  forming  an  annular  space  through  which  the  air  and  steam 
passes.  The  hot  gases  from  the  producer  pass  down  through  the 
inner  tube  in  the  opposite  direction  from  the  air  and  steam  and 
a  large  amount  of  its  heat  is  transferred  to  them.  From  this 
the  hot  air  and  steam  pass  through  a  similar  annular  space 
around  the  producer  and  downward  below  the  fire  bars.  The  gas 
after  passing  through  the  superheater  goes  to  a  washer  having 
two  dashers  revolving  at  a  good  speed,  which  throw  the  water 
contained  in  the  washer  into  a  fine  spray  through  which  the  gas 
passes,  thereby  being  cleaned  and  at  the  same  time  giving  up  a 
large  amount  of  heat.  It  is  then  taken  to  the  gas  cooling  tower, 
consisting  of  a  cylindrical  vessel  packed  with  small  earthenware 
tubes.  The  water  which  heats  the  air  in  the  air  tower  obtains 
its  heat  by  being  pumped  through  this  gas  cooling  tower  and  thus 
simply  transforms  the  heat  from  the  gas  to  the  air,  operating 
continually.  On  leaving  the  cooling  tower  the  gas  is  taken  to  a 
gasometer  and  thence  to  two  fans  which  by  their  centrifugal 
force  throw  out  any  particles  of  tar  and  dust,  etc.,  being  aided 
by  the  injection  of  a  stream  of  cold  water  into  the  interior  of 
the  fan.  From  this  point  it  ])asscs  to  the  sawdust  scrul)bcrs, 
and  is  ready  for  use  in  the  gas  engines. 

The  pumps  for  circulating  the  water  and  the  blowers  for  sup- 
plying the  blast  are  driven  by  steam.  The  gas  washing  fans  are 
belted  to  the  line  shaft,  which  supplies  power  for  the  coal  elevator. 
This  shaft  is  driven  by  a  Marshall  upright  steam  engine  and 
from  it  is  also  belted  a  small  sparking  dynamo  to  start  the  main 
engines.  After  the  main  engines  are  started,  however,  the  shaft 
is  driven  by  a  lo  h.p.  electric  motor.  Another  Marshall  upright 
steam  engine  is  provided  which  is  belted  to  a  direct-current 
generator,  furnishing  electric  light  for  sections  of  the  plant, 
when  the  main  power  station  is  not  working,  and  also  supplies 
power  for  an  electric  pump. 

The  gas  engines,  of  which  there  are  four,  are  of  the  Westing- 
house  three-cylinder  type,  direct  connected  to  Westinghouse 
three-phase  alternators.  These  engines  work  on  the  four-cycle 
principle,  three  being  of  250  brake  h.p.  capacity,  with  cylinders 
19  X  22,  coupled  to  150  kw.  generators.  These  operate  at  200 
r.p.m.  The  fourth  unit  is  a  125  h.p.  engine  with  15  x  14  in. 
cylinders  coupled  to  a  75  kw.  generator,  operating  at  272  r.p.m. 
The  exciting  current  is  furnished  by  a  motor  generating  set  con- 
sisting of  a  60  h.p.  induction  motor  coupled  to  a  40  kw.  125-volt 


dynamo.  For  starting,  exciting  current  is  taken  from  the  steam- 
driven  lighting  set. 

There  are  a  total  of  93  motors  aggregating  1071J/2  h.p.  in  the 
whole  plant.     Practically  all  of  these  are  induction  motors. 

The  air  compressing  plant  consists  of  two  Ingersoll-Sargeant 
duplex  compound  compressors  belted  to  80  h.p.  induction  motors ; 
each  compressor  has  a  capacity  of  350  cu.  ft.  of  free  air  per 
minute.     They  furnish  90  lbs.  pressure. 

There  are  also  two  gas  engine  driven  air  compressors  for  sup- 
plying a  pressure  in  the  storage  tanks  for  starting  the  large  en- 
gines. There  are  four  of  these  tanks,  all  approximately  40  cu.  ft 
capacity,  which  have  a  pressure  of  190  lbs. 

The  power  distribution  is  all  from  three-phase  circuits  at  440 
volts,  50  cycles.  One  of  the  illustrations  shows  the  load  curves  on 
the  station  for  24  hours  and  give  a  very  good  idea  of  the  variation 
which  occurs. 

GRE.\T  SOUTHERN   RAILWAY  PLANT. 

The  producer  gas  plant  for  the  power  station  of  the  Buenos 
Ayrcs  Great  Southern  Railway,  which  in  addition  to  furnishing 
power  for  the  repair  shops  also  furnishes  light  and  power  for 
the  docks  and  freight  and  passenger  stations  along  the  line  for  a 
distance  of  about  I2j4  miles,  is  somewhat  larger  but  of  the  same 
type  as  that  for  the  Western  Railway  above  described.  There 
are  in  this  station  four  Mond  producers,  5   ft.  inside  diameter, 
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and  the  coal  is  dumped  from  the  cars  directly  into  the  elevator 
boot.  In  the  power  house  there  are  six  Westinghouse  vertical, 
three  cylinder,  single  acting  gas  engines,  each  with  a  nominal  out- 
put of  250  h.p.,  direct  connected  to  Westinghouse  three-phase 
SO-cycIe,  440-volt  alternators,  of  150  kw.  each.  From  the  power 
plant  the  current  is  distributed  by  overhead  transmission  lines 
to  the  repair  shops  at  440  volts  for  power  and  no  volts  for  light- 
ing. Westinghouse  three-phase,  type  C,  induction  motors  are 
used  throughout  the  plant.  The  power  for  use  at  more  distant 
points  is  stepped  up  from  440  volts  to  6600  volts.  It  is  transmitted 
over  a  high  tension  system  of  underground  wires  to  tlie  several 
sub-stations,  where  it  is  again  stepped  down.  At  one  of  the  sub- 
stations there  are  two  400  kw.  Westinghouse  rotary  converters 
for  supplying  direct  current  at  550  volts  for  the  cranes,  capstans, 
grain  elevators,  etc.,  along  the  docks. 

This  plant  was  put  into  service  March  14,  1904,  and  during  the 
first  six  months  there  were  three  stoppages,  the  whole  amounting 
to  nine  minutes,  the  delays  being  principally  caused  by  an  accu- 
mulation of  water  in  the  gas  mains.  From  that  time  to  the 
present,  however,  there  has  been  no  delay  of  any  kind. 

The  number  of  men  employed  at  present  in  working  the  plant 
for  24  hours  a  day,  with  five  engines  running  from  6.40  a.  m.  to 
4.15  p.  M.,  two  from  4.15  to  12.00  p.  m.  and  two  from  12.00  to 
6.40  A.  M.  is  as  follows :  Seven  producer  men,  three  stokers,  two 
laborers,  three  engineers,  two  oilers,  three  switchboard  attend- 
ants, one  fitter  and  two  boys.  The  men  work  in  eight-hour 
shifts.  The  monthly  pay-roll  for  the  23  hands  amounts  to  $1,113 
gold.  The  engine  room  staff,  it  will  be  seen,  is  not  more  than 
would  be  required  for  a  steam  driven  plant,  but  the  gas  plant 
necessitates  nearly  twice  as  many  men  as  a  steam  plant  of  the 
same  capacity,  but  it  must  be  taken  into  considertion  that  a  plant 
so  per  cent,  larger  could  be  operated  by  the  same  staff. 

The  average  coal  consumption  during  the  past  six  months,  in- 
cluding all  losses  from  the  time  it  leaves  the  ship,  amounted  to  3.1 
lbs.  per  kw.  hour,  but  as  low  as  2.1  lbs.  per  kw.  hour  is  con- 
stantly reached  with  the  day  load. 

The  working  cost  per  kw.  hour  for  a  period  of  six  months  with 
coal  taken  at  $5.50  gold  per  ton  is  shown  in  the  following  table  : 


FOREIGN  CAR  REPAIR  BILLS. 


Day. 

Fuel $0.0052 

Oil,  waste,  water  and  stores 0.0010 

Repairs  and  renewals 0.0012 

Wages 0.0048 


Night.  Average. 

$0.0088  $0.0076 

0.0020  O.OOl.S 

0.0012 

0.0098  0.0070 


Total 


>.-*  ••"•  •■♦'•  •  •  < 


$0.0122    $0.0206    $0.0171 


Vessels  Built  in  1907. — The  output  of  the  world's  shipyards 
for  the  year  1907  was  1,930  vessels  of  over  100  tons  displacement, 
with  an  aggregate  of  3,099,299  tons.  The  tonnage  of  the  vessels 
built  in  the  United  States  amounted  to  474,675  tons,  which  is 
33,400  tons  greater  than  the  output  for  the  previous  year.  Of  the 
total  tonnage  of  the  vessels  built  in  this  country,  considerably 

more   than   half   was   constructed    for   the   Great   Lakes. — Ma- 
chinery.   

Value  of  Technical  Journals. — It  is  a  curious  and  interest- 
ing commentary  on  modern  scientific  and  industrial  development 
that  book  making  cannot  keep  pace  with  it.  The  surgeon  can 
learn  the  groundwork  of  his  profession  from  recognized  text- 
books, but  to  keep  abreast  of  the  best  current  practice  he  must 
either  see  that  practice,  or  hear  it  described,  or  read  of  it  in  the 
technical  publications  devoted  to  that  alone ;  the  lawyer  can  pass 
his  bar  examinations  on  the  basis  of  his  theoretic  instruction  at 
the  law  school,  but  to  win  cases  he  must  read  cases,  as  fast  as 
decisions  are  handed  down.  The  same  thing  has  always  been 
true  of  the  work  of  the  civil  and  the  mechanical  engineer ;  certain 
standard  books  on  bridge  design  and  on  locomotive  design  have 
collected  together  a  great  group  of  cardinal  principles  derived 
from  two  generations  of  practical  experience,  but  no  text-book 
has  ever  yet  or  will  ever  be  able  to  contain  a  full  record  of 
progress  as  it  is  illustrated  by  the  best  current  practice — a  record 
corresponding  to  the  cases  which  the  lawyer  studies  and  also  to 
the  cases  of  a  different  kind  which  the  surgeon  studies.  As  rule- 
of-thumb  methods  in  engineering  work  have  more  and  more  given 
way  to  scientific  methods  it  has  been  more  and  more  necessary 
for  the  engineer  to  know  just  what  was  being  done  simultaneous- 
ly in  all  parts  of  the  world. — The  Railroad  Gazette. 


By  J.  E.  Epler.* 

The  foreign  car  repair  bill  is  an  item  in  the  income  accotint  of 
a  railroad  that  has  not  received  the  attention  it  deserves.  The 
object  of  this  article  is  to  present  an  improvement  on  the  old 
method  of  instructing  repairmen  in  making  M.C.B.  repair  stubs 
and  to  prevent  bills  from  being  returned  to  the  maker  by  the 
accounting  office. 

The  method  proposed  should  bring  about  more  accurate  results 
and  a  minimum  number  of  incorrect  bills.  It  is  a  very  easy 
matter  to  find  fault  with  a  bill  after  it  is  made,  especially  if  the 
fault-finder  is  seated  at  a  desk  surrounded  with  books  on  rulings, 
exceptions  and  decisions,  but  it  is  an  altogether  different  propo- 
sition for  the  man  in  the  repair  yard,  who  is  making  out  the 
original  bill,  and  knows  little  more  than  his  standard  book  of 
rules  tells  him. 

This  man  is  usually  pressed  for  time;  quite  frequently  has  had 
to  place  his  own  interpretation  on  a  thousand  and  one  rulings 
as  to  how  bills  should  be  made,  and  quite  often  has  never  read 
the  rules.  In  his  rather  crude  manner  he  makes  the  bill,  stating 
merely  that  he  has  applied  a  bolt:  "Bolts  are  bolts  anyway  and 
what  is  the  difference?"  Sometimes  he  is  hurried  and  hopes  the 
bill  may  go  through,  but  does  not  care  if  it  is  returned  to  him 
for  correction  later.  He  will  then  probably  have  more  time  to 
patch  it  up.  Perhaps  he  is  painstaking  and  thinks  he  should  give 
information  that  proves  to  be  unnecessary.  All  this  tends  to  in- 
crease the  work  in  the  auditor's  office  and  hold  up  bills  for  cor- 
rection, sometimes  resulting  in  a  loss  of  the  amount  billable. 

The  plan  suggested  is  a  simple  one.  Merely  a  little  pamphlet 
to  be  enclosed  as  an  appendix  to  the  regular  M.C.B.  book.  Each 
article  in  a  car  is  treated  separately.  Articles  are  arranged  in 
alphabetical  order  and  all  information  on  the  bill  is  indicated 
opposite  the  article.  The  following  samples  will  show  clearly 
the  method : 


Bolts 


Carry-iron 


{ 


Number   of  bolts   applied 
Size   .-■{  twits   applied 
End    of    car 
Cause  of  renewal 


Beam 

Brake 


Oak 


f  Number  of  bt-ams  applied 
Kind  of  material 
Size  of  material       ;;,.■•/' 
Number  and  size  of  bol^  applied 
Sol  id  or  trussed  beams 
Amount  of  paint  used 
End  of  car 
Cause  of  renewal 


I 


Metal 


Number  of  b^^ams  applied 

New  or  second-hand 

State  name  of  beam  applied 

Renewed  or  repaired 

State  whether  beam  is  missing  or  broken 

State  kind  of  btam  rtuwved 

Specify  part  broken 

End  of  car 

Cause  of  renewal 

When  making  the  bill  the  repairman   fills   in  all  information 
as  indicated  and  cannot  very  well  go  astray. 


Meeting  of  tite  A.  S.  M.  E. — The  semi-annual  meeting  of  The 
American  Society  of  Mechanical  Engineers  will  be  held  in  De- 
troit, Michigan,  June  23-26.  Among  the  papers  to  be  presented 
at  this  session  are  "A  Method  of  Cleaning  Gas  Conduits,"  by  W. 
D.  Mount;  "A  Method  of  Checking  Conical  Pistons  for  Stress," 
by  Prof.  George  H.  Shepard;  "Clutches"  with  special  reference 
to  automobile  clutches,  by  H.  Souther;  "Horse- Power,  Friction 
Losses,  and  Efficiencies  of  Gas  and  Oil  Engines,"  by  Prof.  L  S. 
Marks;  "Some  Pitot  Tube  Studies,"  by  Prof.  W.  D.  Gregory; 
"The  Thermal  Properties  of  Superheated  Steam,"  by  Prof.  R, 
C.  H.  Heck ;  "A  Journal  Friction  Measuring  Machine,"  by  Henry 
Hess;  "A  By-Product  Coke  Oven,"  by  W.  H.  Blauvelt;  "Tests 
of  Some  High  Speed  Steam  Engines,"  by  F.  W.  Dean.  There 
will  be  a  symposium  upon  machinery  for  conveying  materials, 
with  papers  by  several  authorities.  The  Society  for  the  Pro- 
motion of  Engineering  Education  and  the  Society  of  Automobile 
Engineers  will  also  hold  their  annual  meeting  in  Detroit  at  this 
time,  which  will  enable  members  of  each  society  to  participate 
in  the  sessions  of  the  others. 

•  Bonus  Expert,  Santa  Fe. 
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INTERIOR   OK   KRECTING   SHOP.   LINIERS    SHOP? — BUEN'OS     AYKES   WESTERX  RV, 


air  which  passes  first  tliroii^h  an  air  hratiiiR  tower  in  wliich 
there  is  a  stream  of  hot  writer  passing  ami  there  takes  up  a  cer- 
tain amount  of  heat  and  inoisttire  This  mixture  is  then  con- 
ve>e<r along  the  inain»  to  the  superheaters,  which  ef>nsist  of  two 
tubes  forming  an  amnihir  ^ipacc  through  wliieli  the  atr  and  .slcam 
passes.  T.lte  hot- gastjs  from  the  producer  pass  down  through  the 
inner  tube  in  the  opposite  direction  from  tlie  air  and  steam  and 
a  large  aiu<^unt  of  its  heat  is  transferred  to  them.  From  this 
the  hot  air  and;  steam  pass  through  a  similar  annular  space 
around  the  producer  and  dow-nward  Ixdow  the  tire  bars.  The  gas 
after  passing  tlirough  the  suiwrheater  s;<)es  to  a  washer  having 
two  dashers  revolving  at  a  good  speedy  which  throw  the  water 
contained  in  the. waslicr  into  a  (iiiie  spniy  through  which  the  gas 
passes,  thereby  being  cleaned  and  at  the  same  time  giving  up  a 
large  amount  of  heat.  It  is  then  taken  t<>  the  gas  cooling  tower, 
consisting  of  I  cylindrical  vessel  packed  with  small  earthenware 
tubes.  1  he  water  which  heat.s  the  air  in  the  air  tower  (-btain- 
its  heat  by  lxingpumpe«I  through  this  gas  cooling  tower  and  thu- 
simply  transforms  the  l>eUt  from  tl»c  gas  to  the  air.  operating 
continually:  On  le.iviug:  the  cooling  tower  the  ga>;  is  taken  to  a 
gasoineter  ami  thence,  to  two  i^ms  which  by  their  centrifugal 
force  throW  oitt.iiTiy  pqirticles  ol  t»^r  and  diist,  etc. »  being  aideil 
by  the  injectJ<jh-oi'.a5trvam  of  coW  water  into  the  interior  of 
the  t.in.  l-'rointhi-;  point  it  ;>as><'<'i<)  tin  •-awdttst .  sjL'niIiber<-. 
.iird  is  ready  for  use  in  the  gas  engines. 

The  puinps  for  oircolatiiig  the  water  and  the  blowers  for  sup- 
plying the  blast  ar<*  driven  by  ste.'tm,  1  he  gas  washing  fans  arc 
l)elled  to  the  line  slKift,  which  supj>lies  power  for  the  cfKi\  eleyator. 
This  shaft  is  driven  by  a  Marshall  upright  steam  engine  and 
from  it  is  also  belted  a  small  sparking  dyiiamo  to  start  the  main 
engines.  .After  the  mairt  <£ngjncs  are  started,  however,  the  shaft 
is  drivctl  by  a  lO  hp;  electric  motor.  .XtTother  Marshal!  upright 
steam  engine  is  provided  which  is  belted  to  a  direct-current 
generator,  furni.'^hing  electric  light  for  sections  of  the  plant. 
when  the  main  power  station  is  not  working,  and  also  supplies 
power. . for  an  .electric  pitmp. 

Tlwr  gas  engines,  of  which  there  are  four,  arc  of  tlic  Westing- 
hoii^e  three-r\  lindt-r  type,  direct  connected  to  Westinghousc 
three-phase  aliernators.  These  engines  work  on  the  four-cycle 
principle,  three  being  Of  250  brake  h.p.  capacity,  with  cylinders 
19  X  22,  coupled  to  I. npt^xv.  generators.  These  operate  at  200 
r.p  m.  The  fourtli  tmit  is  a  125  li.p.  engine  with  15  x  14  in. 
cylinders  crniplid  to  a  75  kw.  generator,  operating  at  272  r.p.iti. 
The  exciting,  current  is  furnished  by  a  motor  generating  set  con- 
sisting g£  a- 60  h.p:  :ir>diiction  niotor  coupled  to  a  40  kw.  125-volt 


cl\ii.ini«i.  I'or  starting,  exciting  current  i>  taken  from  the  steam- 
driven   lighting  set. 

1  here  are  a  total  of  <>.?  motors  aggregating  1071J2  h.p.  in  the 
whole  plant.     f*ractically  all  of  these  are  induction  motors. 

The  air  compressing  plant  consists  of  two  Ingcrsoll-Sargeant 
duplex  compound  compressors  belted  to  80  h.p.  induction  motors ; 
each  compressor  has  a  capacity  of  350  eu.  ft.  of  free  air  per 
minute.     They  furnish  90  lbs.  pressure.       '  ' 

There  are  also  two  gas  engine  driven  air  compressors  for  sup- 
plying a  pressure  in  the  storage  tanks  for  starting  the  large  en- 
gines. There  are  four  of  these  tanks,  all  approximately  40  cu.  ft. 
capacity,  which  have  a  pressure  of  190  lbs. 

The  power  distribution  is  all  from  three-phase  circuits  at  440 
volts.  50  cycles.  One  of  the  illnstnitions  shows  the  load  curves  on 
the  station  for  24  hours  and  give  a  very  good  idea  of  the  variation 
which  occurs. 

'•'.'.  CRE.vr  SOUTIIER.N    K.\II.W.\Y   rl..\NT. 

The  producer  gas  plant  for  the  p«^>wer  station  of  the  Buenos 
.\yres  (ireaf  Soiiiheni  Railway,  which  in  .iddition  to  furnisliing 
power  for  the  repair  shops  also  furnishes  light  and  power  for 
the  docks  and  freight  and  passenger  stations  along  the  line  for  a 
distance  of  abotiti2j'2  miles,  is  somewhat  larger  but  of  the  same 
type  us  that  for  the  Western  Railway  above  described.  There 
are  ir>  this  station  four  ^lond  producers^.S  ft.  inside  diameter, 


BUENOS  AIRES   W ESTERN RAILWAY 
LINIERS  POWER  HOUSE 
««»*»~*—  LOAD  DIAGRAM 
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and  the  coal  is  dumped  from  the  cars  directly  into  the  elevator 
boot.  In  the  power  liousc  there  are  six  Westitighouse  vertical, 
three  cylinder,  single  acting  gas  engines,  each  with  a  nomin.al  out- 
put of  250  h.p.,  direct  connected  to  Westinghonse  thnv  pha^e 
50-cycle,  440-volt  alleniators,  of  150  kw.  each.  From  the  powMir 
plant  tlie  current  is  distributed  by  overhead  transmission  lines 
to  the  repair  shops  at  440  volts  for  power  and  1 10  volts  for  liglit- 
ing.  W'estinglioiise  three  plia-^e,  type  C,  iniluction  motors  are 
used  throughout  the  plant.  The  power  for  use  at  more  distant 
points  is  stepped  up  from  440  volts  to  6600  voUs.lt  is  transmitted 
over  a  high  tension  system  of  Undcrgroutid  wires  to.  tl'eseVeta 
sub-stations,  where  it  is  again  stepped  dovvu;  At  one  of  the  sub- 
stations ihere  are  two  400  kw.  Westinghouse  rotary  converters 
for  supplying  direct  current  at  550  vohs  tor  tlie  crane-,  capstans, 
grain  elevators,  etc.,  along  the  docks. 

1  his  plant  was  put  into  service  .March  14.  1904,  and  during  the 
first  six  months  there  were  three  sto[ti>ages,  the  wli^Ic. amount ing 
to  nine  minutes,  the  (|elaysbeii;gprincip.dt_v, caused  by  an  accu- 
mulation of  water  in  the  gas  liiairis.  From  that  time  to  the 
present,  however,  there  has  been  no  delayof  any  kind. 

The  lutmber  of  men  employed  at  present  iii  working  the  plant 
for  24  hours  a  day,  Avith  live  engines  runnin.i;  from  0.40  a.  M.  to 
4.15  p.  M.,  two  from  4.15  to  i-'.oo  p.  ii.  and  two  from  12.00  to 
6.40  A.  M.  is  as  follows:  Seven  producer  men,  three  stokers,  two 
laborers,  three  engineers,  two  oilers,  three  switchboard  attend- 
ants, one  fitter  atul  two  boys.  The  men  work  in  eiglit-hour 
shifts.  The  monthly  pay-roll  for  the  23  hands  amounts  to  ^^'-t^i 
gold.  The  engine  room  staff*  it  will  bfc  sectV is  not  more  than 
would  be  required  for  a  steam  driven  plant,  but  the  gas  plant 
necessitates  nearly  twice  as  many  men  as  a  steam  plant  of  the 
same  capacity,  but  it  must  be  taken  into  cr.nsidertion  that  a  plant 
50  per  cent,  larger  could  be  operated  by  the  same  staff. 

The  average  coal  consumption  during  the  past  six  months,  in^ 
(hiding  all  losses  from  the  lime  h  leaves  the  -hip.  amonnttd  to  3.1 
lbs.  per  kw.  hour,  but  as  low  as  2.1  lb>.  per  kw  hour  is  con- 
stantly reached  with  the  day  load. 

The  working  cost  per  kw.  hour  for  a  period  of  six  months  viith 
coal  taken  at  $5.50  gold  per.  ton  is  shown  in  the  following  taltle  : 

.■    ■    :•     I  ).{>•.  Nigtit.         Avirajjc. 


FOREIGN  CAR  REPAIR  BILLS. 


Oil.  Tvaste,  water  ancl  stores*....!.. 
Repairs  and  renewals-,,..'V.r*'-i''i!N 
\\  ages 


Total 


$<».<K>52 

o.intio 

0.0012 
0.0048 

$0,0122 


$«i.O0SS 
0.0020 

V  •    ..   ■'  .    .. 

0.00!>8 
$0.0206 


0.<MI1.S 

oovia 

O^ttOTO 

$0vei7i- 


Vessels  Built  iTir  igo)'.— The  output  of  the  world's  .shipyards 
for  the  year  1907  was  1,9,^  vessels  of  over  100  tons  displacement, 
with  an  aggregate  of  3,099,299  tons.  The  tonnage  of  the  vessels 
built  in  the  L'nitcd  States  amounted  to  474,675  tons,  which  is 
33,400  tons  greater  than  the  output  for  the  previous  year.  Of  the 
total  toiniage  of  the  vessels  built  in  this  countrj-,  considerably 
more  than  half  was  constructed  for  the  Great  Xake.s.^V/a- 
clilncry.  '      "       '    • 

Value  of  Iixiimcal  Journal.*. — It  is  a  curious  and  interest- 
ing commentary  on  modern  scientific  and  industrial  development 
that  book  making  cannot  keep  pace  with  it  The  surgeon  can 
learn  the  grouinKvork  of  his  profession  from  recognized  text.- 
books,  but  to  keep  abreast  of  the  best  current  practice  he  must 
either  see  that  practice,  or  hear  it  described,  or  read  of  it  in  the 
technical  publications  devoted  to  that  alone ;  the  lawyer  can  pass 
his  bar  examinations  on  the  basis  of  his  theoretic  iiistruction  at 
the  law  schholi  but  to  win  cases  lie  must  read  cases,  as  fast  as 
decisions  are  lianded  down.  The  same  thing  has  always  been 
true  of  the  work  of  the  civil  and  the  mechanical  engineer;  certain 
standard  books  on  britlge  design  and  on  locomotive  design  have 
collected  together  a  great  group  of  .cardinal  principles  deriv<'d 
from  two  generations  of  practical  experience,  but  no  text-book 
has  ever  yet  or  will  ever  he  able  to  contain  a  full  record  of 
progress  as  it  is  illustrated  by  the  best  current  practice— a  record 
corresponding  to  the  cases  which  the  lawyer  studies  and  also  to, 
the  cases  of  a  different  kind  which  the  surgeon  studies.  As  rule- 
of-thumb  methods  in  engineering  work  have  more  and  more  given 
way  to  scientific  methods  it  has  been  more  and  more  necessary 
for  the  engineer  to  know  just  what  was  being  done  simidtaneous- 
ly  in  all  parts  of  the  world.— T/u'  Railroad  Gazette. 


By  j.  £.  Efler.* 

The  foreign  ear  repair  bill  is  an  iteni  in  the  income  account  of 
a  railroad  that  has  not  received  the  attention  it  deserves.  The 
object  of  this  article  is  to  present  an  improvement  un  the  old 
method  of  iiistmcting  repairmen  in  making  ALC-B.  rct)air  Stubs 
and  to  prey<Lnt  bills  from  being  returned,  to-  the  maker  by  the 
accounting  oilice.  [,:^_-    :_:.^-     '\:_: ':/^f---:  :-^ ''--\:':'-jy^..'.- :■ - 

The  nietliud  proposed  sbouW  Tiring  abbut  more,  jtcibtttate  cesidtt 
and  a  niiniinuni  number  pf  incorrect  bills,  ~"It  is  a  very  easy 
matter  to  find  faitlt  with  a  bilf  after  kis^j^^^^^  if  Vixt 

I'ault-finder  is  seated  at  a  desk  surrOuiided  with  hoir:»ks  oh  rulings, 
exceptions  and  decisions,  but  it  is  an  aliogetUej  diii'ercui  propo- 
>itiun  for  the  man  in  the  repair  yard,  wIkv  is  ijiakins^  out  th« 
ariginal  bill,  and  knovvs  little  niot?'  than  .his-  standard,  book  of 
rules  tells  binu 

This  man  ia  usually  pressed  ie>r  tiiuv  .  xiniu  ircqutinly  i!a<  had 
to  place  his  own  interpretation  on  a  -tlKiuSand'>nd  .e^iv  rulings 
as  to  how^  bills  should  be  made,-  arid:  quit-e  often  has'  never  read 
the  rules.  In  his  rather  crude  ;nianner  heinakcs  the  bill,  Stating 
merely  that  he  has  applied  a  b6lt ;  "Bolts  are  bolts  anyway  and 
what  is  the  difference?"  Sometimes  he  is  hurried  and  hopes  the 
bill  may  go  through,  but  does  not  care  if  jt  is  returned  to  him 
for  correction  later.  H^  will  then  probably  have,  wore  time  to 
patch  it  up.  Perhaps  he  is  painstaking  and  thinks  he>lK)uid  g^vc 
information  that  proves  to  be  nnnecc>^sary.  -Ml  this  tends  to  in- 
crease the  work  in  the  auditor's  office  and  hold  up  bills  for  cor- 
rection, sometimes  resulting  in  a  loss  of  the  amount  billable. 

The  plan  suggested  is  a  simple  one.  Merely. a  little  pamphlet 
to  be  enclosed  as  an  appendix  to  the  regular  M.C.B.  book.  Glach 
article  in  a  car  is  treated  seixtraiely.  Articles  are  arranged  in 
alphabetical  order  and  all  information  oii  the  bill  is  indicated 
opposite  the  article.  Tlie  following  samples  will  show  clearly 
the  method : 


Bolts 


Carr>vir'm 


{ 


NuidIht    of    Iw-'lt-s    a|>|>hcd 
Size   j»    txillb  aiiplicd 
Knd   ©I'   car  • 

t.ausc  of   rerewal 


Beam 

Brake 


Oak 


Metal 


(^  N.uinl>cr  «f  lt*aros  ajirlicd 

Kind  of  m.-rterial 
■     Size  of  niateri.il      •■',.'••  •■-w^  •■  ^•":' 
Kumhcr  .liifl  Fize  of  IxH^ '^i|Ij|^tie4 
■■'     Solid  Ki   tru!''''«l  III  ani'S       •--..       -.  . , 
\A»H>Uj>t   of  paint   ii^«d 
.KrnV^f  car 
I   (.ausc  of  renewai 

•-  Xnmber  »?f .  Tirflins  applied 
1/    •'.JCeWid'r  *e<:oHdh;nid 

.Miite  name  of  beam  api>li<:d 
•  Kenew'ed  or   iifn-.tre('       .    '. 
y    State  vxl-itlK  r  5>e:on  is  nii<;sjr.g  ofr  brolsen 
i  ■'"-!  .   St.'it«',kii:d  of  lM,-tui  rtiiwved 

!  ;.  ^'  ".' '.  Sjne-ifv  jiart  bruWen 

>  ;  ""i?;  ':  Kiwi   of,  car 

'i^  '  ■-  ."i^  Cause  of  renewal 

W^hen  making  the  bill  the  .reiwirman  fills  in  nU  information 
as  indicated  and  cannot>yeryifc<ll  go  astray. 

Meeting  OF  TiiE  A.  IS.  CH;  B.rrThe  scini-arii*fta1  irteeuiig^f  The 

Americati  Society  of  Mechanical  .Knginecfs  will  |»e  held  in  De- 
troit, ^liehigalT.Jime  23-26.  Among. the  papt^s  Ao  -he  presented 
at  this  session  are  "A  Metliodof  Cleiining  (ias 'CiMidtiits,"  by  W. 
p.  Mount:  "A  Me4hod of  Checking  t-onical  Pistons  for  Stress," 
by  Prof.  George  II.  Shepard ;  "Chitches."  with  sjkxial  reference 
to  autotuobiic  clutche's,  by  H.^^  Souther;  'Mlor*e- Power,  Friction 
Losses,  :n)d  Ivfllciencrcs.  of  Gas  and  ^l  Kngiiies,''  l)\vp.ro  L.  S. 
Marks;  ''Somo  I'itot  Tube  Studies,"  hy  Jh-of.  W.  D. /Gregory; 
**The  ThermMiJl^roperties  of  .Stiperheatcd  St^aniw"  by  ProL  R. 
C.  H^  Heck;  *^A"5oi»rnal:I-rietiife»h  iteas^^^  Machine,"  hy  itcnry 
llcss;  **A  BWPrbdnct  CokcX>ye«,'^  by  W,  1L  Blauvelt;.*-Tcsts 
of:Sonic  High  Sjieed  SteaiTi  Engines.v  W  F;  AV,  I)can,  There 
will  be  a  symposinm  upon  machiiiery  for  cotneyirig  materials, 
with  papers  by  several  authorities.  The  Society  for  the  Pro- 
niotion  of  Engineering  Education  and  the  Society  of  Automobile 
Engineers  will  also  hold  their  annual  nie^eting  in  Detroit  at  this 
time,  which  will  enable  mcinl>ers  of  each  society  to  p.irtieip.ito 
in  the  sessions  of  the  others. 
*  Bonus  Expert.  Santa  Fe. 
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FIRST-(.L.\.-S     l'A:«SKNt;ER    CAR— I'll  ll.ll'l'l  Ni:    KAILWAV    IKMPANV. 


PASSENGER  CARS  FOR  THE  PHILIPPINE  RAILWAY. 

About  two  years  ago  the  Philippine  Railway  Company  was 
granted  a  perpetual  concession  for  building,  ctiuipping  and  op- 
erating between  300  and  400  miles,  about  equally  divided  between 
the  islands  of  Ctbu,  I'anay  and  Xeiiros.  The  map  shows  the  pro- 
posed routes,  the  dotted  lines  indicating  mileage  not  finally  lo- 
cated. On  June  14,  igo6,  a  party  of  tifty  American  engineers, 
organized  by  J.  G.  White  &  Co.,  constructing  engineers  for  the 
railroad,  landed  in  the  Philippines.  Previous  to  this  time  a 
thorough  study  of  the  resources  and  topography  of  the  island 
had  been  made  and  tentative  routes  had  been  mapped  out.  The 
engineers  divided  into  several  parties  and  surveys  on  all  three 
of  the  islands  were  pushed  as  rapidly  as  possible,  so  that  by  No- 
vember nearly  all  the  main  surveys  were  completed  and  ground 
was  broken  on  Cebu. 

According  to  the  concessionarj-  contract  sections  of  not  less 
than  twenty  miles  are  to  be  put  in  operation  as  completed.  Two 
sections  are  already  in  operation  upon  the  island  of  Cebu  and 
one  on  Panay.  It  is  expected  that  the  third  section  on  Cebu  will 
be  placed  in  operation  about  May  and  the  second  section  on 
Panay  about  August  of  this  year.  It  was  feared  that  it  would 
be  necessary  to  import  Chinese  labor  for  building  these  roads,  but 
the  contractors  found  that  by  paying  a  good  wage,  and  furnish- 
ing the  workmen  with  a  scientitically  proportioned  diet  of  good 
nourishing  food,  splendid  results  could  be  obtained  and  a  first- 
class  lot  of  workmen  are  rapidly  being  developed. 

The  original  concession  provided  for  a  3-foot  6-in.  gage;  other 
questions  of  construction,  equipment  and  operation  have  been 
left  to  the  directors  of  the  company,  the  Technical  Board,  and 
the  Philippine  Commission.  For  the  construction  work  four  50- 
ton  mogul  locomotives  were  ordered ;  also  3  light  construction 
engines,  fifty  40-ton  flat  cars  and  fifty  Roger  convertible  ballast 
cars.  The  mogul  locomotives  have  17  x  24  in.  cylinders,  50  inch 
drivers  and  a  tractive  effort  of  21,000  lbs.  High  carbon  native 
lignite  coal  is  used  as  fuel ;  diamond  stacks  and  spark  arrestors 
are  used  to  prevent  the  escape  of  sparks. 

Recently  six  mogul  locomotives  were  ordered :  also  four  com- 
bination parlor  and  tirst-class  cars,  four  combination  baggage 
and  second-cla^  cars,  tlfteen  second-class  cars,  forty  lo-ton  and 
forty  20-ton  box  cars.  These  have  been  completed  and  are  in 
transit ;  meanwhile  but  one  train  a  day  is  operated  in  each  direc- 
tion, accommodations  for  passengers  being  provided  by  roofing 
over  and  building  seats  on  the  flat  cars. 

The  cars  were  designed  by  G.  R.  Henderson,  who  acts  in  the 
dual  capacity  of  consulting  engineer  for  the  railroad  company 
and  for  the  Philippine  Commission.  The  passenger  cars  were 
built  at  the  Wilmington,  Del.,  plant  of  the  American  Car  & 
Foundry  Company.  The  designer  was  confronted  with  several 
peculiar  problems.  The  construction  must  be  as  simple  and  sub- 
stantial as  possible,  and  such  that  what  few  repairs  may  be  neces- 
sary can  be  made  by  unskilled  labor.     The  cars  must  be  suitable 


for  a  tropical  climate  and  the  design  must  be  such  that  after  be- 
ing erected  at  the  works  they  could  be  knocked  down  into  con- 
venient sections  for  shipment.  The  details  of  the  different  types 
of  the  passenger  cars,  as  well  as  of  the  freight  equipment,  have 
been  made  interchangeable,  as  far  as  possible.  The  general  di- 
mensions of  the  combination  parlor  and  first-class  passenger  cars 
arc  as  follows : 

1  cntrth  over  tody  of  car 43    ft.    lyi    in. 

Width  over  sun    shades    8   ft.   6   in. 

I  isidf  ler  «th  of  car    42   ft.   3'/i   in. 

In'idr  width  of  car 7  ft.  9'A   in. 

Heiuht  from  s.ide  sill  to  plate    6  ft.  9  in. 

Ivcnglh  over   underframing    ■ 43    it. 

Width  over  iindtrf raming    8   ft.    4 V2    >n. 

Ilistaiice  between   truck  centers    32    ft.   6  in. 

lleiRht  from  rail  to  center  of  coupler    2   ft.   10  in. 

tfeis'ht  from   rail   to  top  of  platform    4   ft.    2   in. 

The  dimensions  of  the  second-class  passenger  and  the  combi- 


MAP  SHOWING  THE  LINHS 
OF  THc: 

Philippine  Railway 
Company. 

in  PANAY,  NC6R0S  and  CEBU. 

DottH  Uses  ibow  proposed  mlteara 


PBIurPIHB 
ISkAlCDS 


May,  1908. 
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INTERIOR   OF   SECOND-CLASS    PASSENGER   CAR,    WITH    THE   ROOF   ONLY   PARTLXLLY  FINISHED,   SHOWING  THE 
HOLES   THROUGH   THE  CARLIXES   FOR  CIRCULATION   OF  AIR  IN    THE  ROOF. 


INTERIOR  OF  FIRST-CLASS   PASSENGER   CAR.      THE   ROOF   IS    SIMILAR   TO   THAT  FOR  THE  SECOND-CLASS  PASSENGER 
i  CAR,  EXCEPT  THAT  THE   INSIDE  CONTOUR   IS   CHANGED  TO  GIVE   A  CLEAR-STORY  EFFECT. 


COMBINATION  BAGGAGE  AND  SECOND-CLASS   PASSENGER  CAR — PHILIPPINE  RAILWAY  COMPANY. 


170 


\Mh:KK\\    i:\<;i.\i:i:k   wd  railroad   ioi'rxat. 


■««'* 


I  ;!<■>.    <  I.V^S^    r'ASSFN'.     I     '     VK—'WiJI  lll-l  M      IvMIWW     l.iMl-WN 


PASSENGER  CARS  FOR  THE   PHILIPPINE  RAILWAY. 

AliOtlt   ttvv    .   ....        i-;.!    llu    JMiilippin*     K>«ilua.\     » "i  niiiMiiy    u;i 
grarjieU  a  pt"r)[>S'ti«t>i'  C<jnc«.'ssi«jTv   f«.>r   ImiMinj:.   vqnippiiiii   .iml  *>]> 
erat»;r]ii  bcl>Vi-oii  360  iui«.I  4p«*  »MiKsva'lM»"J  t«n'''">   'Ii\i'l>'l  iKiwecn 
the  islands- o*  A: Vlnv  Tanay  ami  Nrjiro*.     Tlu-  m.ip  >In>us  tin-  pr<> 
posrdroiut's.  tin-  ik»t toil  liiks  imifk-aiinti  niiliajni-  not   lin;illy  l<i 
catcd.'    On  Jtfiii.-   Mi.  Mi«5(V  a  jKifly  of  Jil'tV  Aniorioan  itiitinit-r^. 
oTscanbcJ-  l>y  J.  (••:  Wljiiv  (&.  Gk.  cjiislrnciiiiK  tjiKhucrs  for  tin 
railroad. -laiuKWl    i^v   the  .  I'liilii^iiint-s,   -•  I*rcv«<iiis    i<v   this    ijiiur    a 
thortntvih   5tiTt)y  rtf  ttio  ns«>nrOi>  aivl  t«>]M>i;rapl»y  nf   tin-.  islaiKl 
}ia«i  iH-cn  uia«k   ;ni«;l.  IcnNaliv^*  routv>  ha<l  liirii  niai>p«.«l  <mt..     Tin 
tn^iiuccf^  :«lividoU.'ijiid;stHvcrar  p^^  on  all  three 

of  the  iHlaikhAvv-rc  imfJieW  iw  Fapi<ily  a-;  i»ossiliIr,  ->>  thai  i>y  No 
vemlKT  noarly  :ill  rlhi.nvim  5rur>5ey5.  wir<  c 'inidtuil  ami  j^rotuK 
Was/hroktn  on  CiImi.  "         :   .  :  '        -  : 

Accfirdin^  t u  the  i'oiic«*<s^M;>ii;i^y  Vcoiuract-  tivetioit^:  .of'!  not  K  — 
Mian^nveniy  injlGSllirc  io  Ik"  put  hi  op<sratioii  as  completed.  T\v<> 
^ectfirti<  are  alr^Mly  ill  <,Fp<-ratl«Mi  ni)on  the  island  iVf  CcThi  ami 
one  tin  Pan  ay.  it  is  expect  e«l  that  the  ihinl  section  on  Cehu  will 
be  placed  in  o|Kraii(?ii  ahonr  Alay  and  tlip  second  section  on 
Papay.ahout-V^^Vg'^st  pi  *U^^^  yeiif.  'It/was  tearcil  tli.;U  it  woiiM 
he  ncGessan;' to  import  t"hiiie;^e  labor  for  hiiililiny  thes<r  roads,  hut 
the.  cbntractors  found  that  hy  payiivj;  a  .ci^^d  waye,  an<l  furni.sh- 
iog  the  worknun  with  a  scientilu-ally  propurtinmd  diit  uf  >>. iml 
nOnri'jhinR  food;  splendi«rrt?su|ts  COtild  he  ol>tain«  d  iikI  a  first 
clas>  h.>t  .Qf  wpJ^Viherl  ;ire  ra|>i<lly  hcilii.'  developed. 

TlV<'  original  Ct>ricessr<>npr«nrdc<l  f<  >r  a  .V  t<  •<  it  t»  in.  iiii^t- ;  other 
(lue.stiuns  (ji  c«jfi.^(ructimi,  vtinipnuiit  aiul  M|Kration  have  been 
It'ft/m^the:  direetorj  rff  th^  e^  n«xird,  and 

the  Philippine  Cofrnnisisiirii;  Vor  t:hecoiisti:ucti6n  work  lour  50- 
ton  nioiiul  locoiTiofive>  vverc  ordered  .  also  3  liiiht  cinistniotion 
(ijfiim.-.,  tiftv  40  ton  tlat  cars  and  lifty  Koger  convertilde  ballasi 
cjrSi  ■  The  nrtOKiil  :lpc(>}notivt-^s  :have  l^^^x  24  m.  cylimkr.s,  30  inch 
driver?  .-ihd  a  tractJX't:  cffprtp^^^  Ihs.     Iligh  carbon  naii\  ( 

lignite  coal  is  «5ed  as-  fikJ :  dianu»nd  ■Stacks  ahdsj»ark,  arrestors 
nrr  dsedti:>: prevent  the  escape  of  spark^s/-';  ,•    ^  > 

Recently  liv  niot-ul  locom* tt Ives  Avt^re  c>r4lerc<l :  also  lout  CQiii- 
hiiiaiioiV  parloif  ;!tiul  'fii^t-cfehs  c^^^  haii.yajie 

I'jd  sec«ii»d:c1;i^^'  caf^^^^^  and 

Ntrty  i?o  tW  1>ox  cars..     These  Inive  been  completed  and  are  in 
i:-.msif ;  nic^inwhile  but  ojie  train  a  day  isOjuraied  in  i-ach  direc 
no»i,  acc^irtiniodatii^ns   f^o^  1^^^  roofini; 

.'vetr-and  bwrldin^;  seat*  611.: -.tjie  flat  ciirs. 

Tii^  oars  Were* 'ilesifinedhyTi.  R.  neHd(.r.son,  who  :ui>  in  the 
dtral  capacity  of  consiiltinjj  engineer  for  the  railroad  company 
ukI  for  the  Phihppinc,  Comniission.  The  pasvptiiier  cars  were 
built  at  The  Wilminpton^'Pi'K.  plant  ot  thi  Ann  rican  Car  «!v 
i'onndry  Company.  The  dcsi-iiuT,  was  confroim-d  with  several 
peculiar  problems.  The  'construct it)ii  hinst  be  as  siiiifile  and  siib- 
sfantiaj  as  possibUvaiid  "^nph  that  wh.at  fiw  repairs  may  l»e  neces- 
sary can  he  madt. by  -Hii.skilled  labor.      I  iifcar^  must  l)e  suitable 


I'l'i  a  tr«i|ii«al  tlimalc  ami  thi-  lU  siL^n  must  he  such  tliat  after  be- 
niy  i-rceii'd  at  the  works  thry  cotdil  Itc  kiiockol  down  into  con- 
Miiient  sictions  for  shipnuni.  Ilu-  details  of  tlu"  ditTcrcnt  types 
ol'  tlu-  i»a>senmr  cars,  as  well  a^  of  tin-  frriiiht  equipment,  have 
iKiti  made  iiiliTchan.mabh-,  a'-  fat  as  po-sjbK-.  Tlve  general  di- 
mension^ of  tlu-  eoinbination  jiarlor  aiul  iir-l  ela-^  passenger  cars 
are  Us  follow  s  . 


f  t  ii'rtli  .•M-r  1  .1(1..    "I    I.'!  

\\'i<ltlt  f>\'t-r  Mill    »lia-.los 
I  i-i.!v  kr  iitli  lit"  v;ir   .  . 
,  li'-iil<    v,  iil'li  ut":  v"ir. ,.;..... 
WvJirht  frorii  siiU-  •'ilt  i"  t'J"' 
l.enjjlli  dvor  iiJii'<rtran>iiii: 
\\'i<itii  o\»  r  mi'U  il'rann;!;; 
t'i.sl.iiUH-  tictwct  11    Iriic.k   ce'iUi  ■     ..'...;... 
Iltiulit  fp'ui  mil  ti)  c<"ii»M-  ••»'  «.'i_uii'l»-V.  . 
lii-i'-'ht   truTji   tail  t<i  tf»|>  "f   i«tatl'"riii  '.:. 


13.  ft:    t^rS  ill. 

.■.'-.  ..w.  .  .  .  .'••  ft.  «  ill. 
.••.*•■;..,, »2  ft.  3>-j  in. 
.;.v.;...r,  ft.   »'.i   ill. 

v.inyi  ^v.;>%6  ft.  »  ^n- 
.:..,■- '.;.  • .. ; .' «...  .43  It.  . 
.■•...;,.:;J4^  ft.  AVi  in. 
.:..';.  .;,  .32  ft.  «'  in" 
;,;,..:;.,  .2  ft.  1"  in. 
;;.:\..  .  .  .,4    ft.    2    in. 


I  The  (limtiisioiis  ..f  ilt,-  siooud  class  itnssi.ntji.r  rnid  the  combi- 
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IXTERlOR   OK  SlXtiNh-CLASS    PASSl  XOKK    (  AK,    U  liH     I  III     Kitol     i>\LV    f  AkJ  JAI.I.V    FfXfSn  in>, 'SH6\\1NG   THE 
HOI.F.S    TIIKiMi.ll     IIIK    (AKI.IMS    K<»K   i  I  k<  II.A  I  h  »N    <ll     AIK    IV    TIlKkfxn. 


INTERIOR   or   MRST-CtVSS  PASSEk<;ER  C,<«>      TWE  RliCJF  IS    SIMILAR   TdtHAt  fOKTHE-^iXiyStif^/if&^^T^^ 
CAR,  -EXCEPT  Til  At  tJlEiNSn>K  COXtilUR   IS  CU  AN'GED  tO;  GIVE  A  CLEAR^'SftlRY  .EFFECT* 


COMBINATION  BAGGAGE  ANf>SECOXD-CtASS.PASSEN'GERCAR--iMIl^ 
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nation  baggage  and  second-class  passenger  cars  are  the  same  ex- 
cept that  the  inside  length  of  these  cars  is  4  in.  less  and  the  in- 
side width  I  in.  less.  The  underframes  of  the  different  types  of 
passenger  equipment  are  interchangeable.  They  consist  of  stand- 
ard shapes  of  open  hearth  steel,  the  center  sills  being  10  in.  chan- 
nels, weighing  15  lbs.  per  foot.  These  have  a  top  cover  plate 
extending  from  the  end  plates  to  the  center  of  the  car  and  are 
latticed  underneath.  The  sills  are  spliced  in  the  middle,  so  that 
the  underframe  can  be  shipped  in  two  sections.  The  underframe 
is  trussed  by  four  steel  angles,  4  x  3  x  54  in.  with  queen  posts 
built  of  J4  in-  plates  and  4J^  x  2^2  in.  T's. 

The  bolsters  have  ^  x  18  in.  top  and  5^  x  12J/2  Sn.  bottom 
plates  with  a  y%  in.  web  and  steel  connecting  angles.  The  center 
sills  at  the  bolster  are  securely  tied  by  two  channel  sections  con- 
nected to  the  sills  by  angles.    The  end  sills  are  built  up  of  Z-bars, 


«.i24ai*n 


PARTIAL   SECTION   THKOUGH    THE  ROOF  AND   THE   SIDE   ABOVE   THE 
WINDOWS    OF   THE    SECOND-CLASS   PASSENGER   CARS. 

angles  and  plates.  The  steel  platforms  are  of  special  design  fur- 
nished by  the  Standard  Coupler  Company.  The  couplers  have  a 
side  movement  of  5  in.  in  either  direction  and  are  kept  central 
by  fiat  springs  on  each  side.  The  uncoupling  lever  is  operated 
from  the  ground  by  a  3/16  in.  chain  on  the  left  side. 

Yellow  pine  sills  for  supporting  the  floor  are  securely  bolted 
to  the  side  and  center  sills  and  also  to  cross  channels.  The 
flooring  is  of  yellow  pine  i^  in.  thick.  The  corner  posts,  door 
posts  and  lintels,  are  of  ash;  the  side  and  end  plates  are  of  yel- 
low pine  bolted  to  T-iron  posts  and  plates.  The  sun  shades  are 
of  teak  and  will  be  furnished  and  applied  in  the  Philippines. 
The  sides  of  the  cars  were  shipped  in  three  sections  each. 

The  roof  is  partly  supported  by  4J/2  x  2j/^  in.,  8  lb.  T's  at- 


tached to  the  frame  by  gusset  plates  and  braced  by  J4  x  2j4  in. 
iron  straps,  which  run  diagonally  and  are  bolted  to  the  siding. 
The  carlines  are  of  flat  iron,  ij^  x  2  in.,  except  where  the  differ- 
ent sections  of  the  roof  are  joined,  in  which  case  they  are  of 
angle  iron.  The  roof  is  covered  with  yellow  pine,  13/16  in.  thick, 
and  ceiled  with  yellow  pine  54  in-  thick,  leaving  a  considerable 
air  space  between,  as  shown  on  the  drawing.  The  central  venti- 
lators extend  through  the  roof  and  ceiling,  but  the  side  venti- 
lators extend  through  the  roof  only.  Reference  to  the  detail 
drawing  will  show  that  the  air  may  be  drawn  up  underneath  the 
sun  shade,  through  the  netting  and  the  holes  in  the  side  plate 
and  out  through  the  side  ventilators,  or  it  may  pass  up  under- 
neath the  sun  shade,  through  the  wire  netting  and  the  blinds 
into  the  car  and  out  through  the  central  ventilators.  The  car- 
lines  have  holes  in  them,  as  shown  on  the  photo  of  the  interior 
of  the  second-class  car,  to  assist  in  the  circulation  of  the  air 
in  the  roof. 

Some  idea  of  the  interior  finish  of  the  cars  may  be  gained  from 
the  accompanying  photographs.  The  outside  sheathing  on  the 
parlor  cars  is  teak  and  is  to  be  applied  at  the  Philippines.  The 
second-class  cars  do  not  differ  greatly  from  the  first-class  cars 
except  as  regards  the  finish,  no  outside  sheathing  being  applied 
to  the  second-class  cars,  and  the  interior  finish  being  more  sim- 
ple and  plain.    The  cars  complete  weight  about  42,000  lbs. 

The  trucks  are  equipped  with  4^  x  8  in.  journals  and  30  in. 
wheels  weighing  550  lbs.  each.  The  side  frames  are  steel  angles,. 
6  X  4  X  J/4  in.,  connected  by  ,-4  in.  gusset  plates  with  the  4  x  3  x 
^  in.  end  angles.  Eight-inch  steel  I-beams  are  used  in  both  the 
transoms  and  bolsters.  The  spring  plank  is  built  up  of  angles 
and  plates. 


The  Automobile  Industry. — Statistics  recently  compiled  by 
the  Association  of  Licensed  Automobile  Manufacturers  show  that 
the  total  value  of  American  made  automobiles  for  1907  was 
$105,669,572.  This  represents  52,302  cars  manufactured  during 
the  year.  Of  these,  all  but  5,000  were  gasoline  vehicles,  the 
smaller  number  being  divided  between  steam  and  electric  ma- 
chines. In  1904  the  value  of  the  automobile  output  of  the  United 
States  factories  was  $26,645,064,  and  a  steady  increase  has  been 
noticeable  every  year  since.  It  is  estimated  that  58,000  employees 
were  engaged  last  year  in  the  various  factories,  while  the  capital 
employed  was  more  than  $94,000,000.  As  in  many  other  manu- 
facturing products,  there  is  an  indirect  investment,  which  is 
closely  allied  to  vehicle  manufacture.  This  includes  such  prod- 
ucts as  tires,  rims,  lamps,  speedometers,  drop  forgings,  etc.  Close 
estimation  shows  that  there  are  29,000  men  employed  in  this  in- 
direct manufacture,  with  a  total  capital  of  $36,700,000.  Unlike 
many  other  manufactured  products,  the  sales  end  of  the  automo- 
bile industry  is  exceedingly  expensive.  At  the  close  of  the  year 
1907  there  were  2151  sales  and  garage  estabHshments  employing 
21,500  persons,  with  a  capital  of  $57,500,000.  Not  including  the 
manufacture  of  motor  cycles  or  the  sale  of  supplies  and  acces- 
sories, the  total  estimation  is:  Value  of  product  sold,  $105,- 
669,572;  total  capital  employed,  $171,448,769;  number  of  em- 
ployees involved,   108,500. 


Don't  Depend  Altogether  on  Enginemen's  Reports. — What 
is  needed  most  to  make  pcoling  a  success  is  a  determination  on 
the  part  of  the  mechanical  officers,  from  the  superintendent  of 
motive  power  down  through  the  list  in  their  order,  to  take  care 
of  the  power  regardless  of  whether  the  enginemen  help  any 
or  not.  Depending  on  such  help  and  not  getting  it,  is  a  poor 
excuse  for  not  having  the  power  in  good  serviceable  condition. 
The  better  plan  is  to  do  all  the  work  reported  and  all  that  ap- 
pears necessary  even  though  it  is  not  reported.  Every  man  in 
the  ofiicial  organization  of  a  shop  or  round  house  should  be 
ambitious  and  not  a  shirk.  There  is  no  room  for  the  latter  class 
of  men  in  an  up-to-date  organization. — Mr.  D.  R.  MacBain  be- 
fore the  Traveling  Engineers'  Association. 


Trade  of  the  United  States  with  its  American  neighbors  in 
1907  amounted  to  nearly  $1,000,000,000,  against  a  little  more  than 
a  third  as  much  a  decade  ago. 
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POWER  REQUIREMENTS  OF  RAILROAD  SHOP  TOOLS.* 


By  L.  R.  Pomeroy. 


Generally  speaking,  the  generator  capacity  for  railroad  repair 
shops  is  equal  to  approximately  15  kw.  per  locomotive  pit,  or 
space  in  erecting  shops  occupied  by  one  locomotive.  This  in- 
cludes the  requirements  for  tools,  cranes,  heating,  blower  and 
exhaust  fans :  i.e.,  provides  for  all  power  required  except  that 
needed  for  lighting. 

The  tools  aione  require  about  9  or  10  kw.  per  pit ;  the  heating, 
and  the  blower  and  exhaust  fans  demand  5  kw.  per  pit,  while 
3  kw.  per  pit  will  care  for  the  ordinary  shop  and  adjacent  yard 
lighting.  If  in  addition  to  shop  requirements,  power  is  needed 
for  lighting  terminal  yards,  buildings,  etc.,  an  increase  in  genera- 
tor capacity  must  be  made  to  cover  such  demands. 

The  accompanying  curves  and  tables  are  submitted  to  cover 
the  horse  power  requirements  of  the  machine  tools  generally 
found  in  railroad  repair  shops. 


The  extensive  tests  made  by  Dr.  Nicholson  of  the  Manchester 
Technical  School,  England,  confirm  the  correctness  of  the  fore- 
going formula,  and  form  a  very  interesting  contribution  to  the 
subject.  A  careful  analysis  of  the  results  of  these  experiments 
shows  the  average  horse  power  required  at  the  motor,  per 
pound  of  metal  removed  per  minute,  to  be  as  follows: 

Medium  or  SDft   steel   or   wrought   iron 2.4     h.p. 

Hard   steel ».     8.65  h.p. 

Cast   iron,    soft   or   medium... ..*,,.%.     1.00  h.p. 

Cast    iron,    hard    1.36  h.p. 

Using  the  symbols  of  previous  formula  the  horse  power  becomes; — 
F  X   D  X   f.p.m.  X  12  X  N  X  W  X  K  (2)t 

where  \V  equals  the  weight  in  pounds  of  a  cubic  inch  of  the  metal,  and  K 
is  the  coefficient  for  that  metal  as  given  above.  The  value  of  W  for  the 
diftercnt  n:etals  is  as  follows: — 

Cast    iron    .».v...i.>>^»»»««.>Vv4t»vi»»«p»-.i»**»>>vf-«»'i>'..« ..     0.258 
Wrought    iron     i.>^.  ••.  .';V..v.;,.>.,,.....^..:i»,v^,>  .   41.278 

The  following  examples  illustrate  the  more  or  less  heavy  cuts 
to  which  reference  has  been  made;  the  larger  powers  given  are 
exceptional,  while  the  average  requirements  are  far  below^  these. 


BULT   AND    NtT    MACHINERY,    HELVE    HAMMERS,    .MULTIPLE    DRILLS,    ETC. 

Motor  h.p. 
rcquirc«l  to  drive 

I'A"   single   head   bolt   cutter 1}^ 

Pratt  &  Whitney  No.  4  turret  bolt  cutter 2 

2  spindle  stay  bolt  cutter 2 

1 J4"  Acme  double  head  boJt  cutter 2J4 

l/^2-2J^    Acme  nut  facer 2J^ 

6   spindle  nut   tapper 3 

I'/j"  triple   head   bolt  cutter 3 

H-^yi"   double  head   holt  cutter. ... .-i'.'. 3 

2"  triple  head  bolt  cuttir ...'.; o 

4   spindle   stay   bolt   cutter 5 

Bradley    hammer 754 

Niles  4  spindle  multijile   drill ^^..i.-.i.     7J4 

I 

PUNCHES    AND    SHEAItS. 

Motor  h.p. 
required  to  drive 

No    ♦,  36"  throat,  L.  &  A.  punch 3 

No.  9   horizontal    flange  punch 5 

No.  2   Hillis  &  Jones  combination   punch   and  shear.  ....>... .      5 

Alligator  shear   (stock  ,'>"  x  1") ....',.-      » 

Lenox    rotary    bevel     shear .'. . 7J4 

36"  multiple  tank  plate  punch  with  .^pacing  table t}4 

No.  3  Hillis  &  Jones  combination  punch  and  shear,  12"  throat     7}4 

No.  2  horizontal  punch   20"   throat 7yi 

No.  3  Hiliis  &  Jones  combination  punch  and  shear,  36"  throat  10 
No.  3  angle  shear  5"  x  1"  bar.  ..,v....»,v.yvi.ii^v;....»>yv.  10 

SAWS. 

Motor  h.p. 
reqviircd  to  drive 

Band    saw,    36"    wh?el 3 

Band    saw,    42"    wheel 5 

Swing  cut  off  saw 5 

Band   saw,   48"   wheel 7Ji 

Greenlee  1J4   self-feed  rip  saw 10 

Greenlee  vertical  automatic  cut  off  saw 15 

40"-46"    saws    '......   15 

Auto,    band    resaw ....•..•.,...>. -iif,..-.^:-.  20 

Greenlee  No.  6  aut.    cut  ofl   saw >....«<..., »....;. ...^tx&O 

Greenlee  No.  3  rip   saw    ■>,. ,>V.Vi ...A'...-  20 

Woods    No.    4    rip    saw v.  • . .  -  ^  •'• ...      20 

Extra   heavy   aut.    rip   saw 25 


GRIN'0!£KS. 

Motor  h.p. 
required  to  drive 
Air  cock  grinder ..,•«-:•<■.>•  —  •.....     1 

.\o.   3  Brown  &   .sharp  universal  grinder.  .,...i.iii.".v-i-»..,...,     S 

Link    grinder    >„V..»i..>.,i>.'.^....»     * 

Sellers  universal   grinder   for  tools. ..., v. ..,.>.-•»•  .,,ri..;.     6 
Norton   IS"   x  90"  piston   rod  grin'U-r .  . .  . 5 

MILLERS. 

Motor  h.p. 
required  to  drive 

\  eitica]   miller,  P.eckcr-Brainard  ^q.  tii...^.^,i\i.^.i'. l 

Valve   miller   No.   2 "....•..".■,  ..J  V.' 2 

Universal  miller   No.  3,   Brown  &   Sharp 2 

Universal  miller  No.   4,  Brown  &  Sharp ...,.,...     3 

Universal   .\o.   6,   Bcckcr-lSraiiiard;,. .......  .i..» v.. •.i »..'*,  .^-    j 

Niles    heavy    vertical .  .'. ; : . . , . .  >  . . ;  .■. ,  .-.  .JO 

WOOD  WOKKIN'G  TOOLS. 

...  .  .  ..if  .r^.^r.     ■..  Motor  h.p. 

. :'  "-■ ' '"  •      • ' '. ..    "  :.■■••'■ »".    •  required  to  drive 

Fay-Egan  siiiglc  spindle  vertical  boring  machine^ 3 

Fay-Egan  3  spindle  vertical  boring  machine i 

Fay-Egan   No.   6  vertical   mortiser  and  borer. . .....i......^..     4> 

Fay  Egan  No.   7  tenoner  or  gainer iv. ;*•••— •^»     7J4 

"  universal    wood    w^irker ;...;....•.»...•     7yi 

"  4    spindle    vertical     Iwrer .>  i . .;   7}4 

"  5     spmdle    vertical     borer ....;.."' 10 

14"   inside   moulder 12 

Fay-Egan  universal  tenoner  and  gainer , ;, .......   12 

"  vertical   tenoner    ...»..i.w  ......•.»..,;.,.■...;,.  12 

Greenlee   aut.    vertical    tenoner.  . .  .•:...:. ,.  i ,.••..•.. ..>,.•*:.>•''«  15 

Fay-Egan    No.    Z   gainer,    also  Greenlee.  ......,,  ..,.,i.i,.".il5}4 

Greenlee  Ex.  Ran^e  5  spindle  borer  and  mortiser. .  ,.v^ ;,•♦■..  .15 

Greenlee  vertical   mortiser 4 »  .  „  ,   15 

Fay-Egan  auto,   gainer,   also  comb,   gaintr  and  mortiser. .....  20 

Fay-Egan   No.   8  vertical  saw  and  gainer. .......,.,,. ..^ ... .  20^ 

Vertical    hollow   chisel   mortiser    and    borer.. .*i".',,>i-,^. ......  .   20 

F"ay-Egan    14^"    doui)le    cyl.    surfacer....i.  ii ..,.,;.,..;.  ^ ..  .    20J4 

Heavy  outside  moulder ;  ..i...i.vv.....^,  ,. .   20 

6   roll   D.   C.   planer  and   matcher .'. ;.  .'.^.^.i,  .i,  ^^>i.j". .  .    25 

Double  cylinder  fast  floorina;  machine...,-.'. .  .Vi*.  ..i.>..  . . .  30 
Double  cylinder  planer  and  matcher. .  ..i  ;...,■,»*..... v. >... .  30 
Fay-Egan    No.    8    auto,    tenoner . . .  ...,.;.'>.>.  v,.. .;">.. i . ,  ...   30 J4 

Wocrlf    No.    a"   matcher i .  i.";.-;^.;!  .iC;:. .,;.... .   .V5 

4    side    timber    planer,    hca\  y GO 


Occasionally  certain  tools  are  selected  for  the  purpose  of  per- 
forming extra  heavy  service,  to  utilize  the  full  capacity  of  the 
new  rapid  cutting  tool  steel,  as  is  now  done  in  manufacturing 
shops.  In  such  cases  the  power  to  drive  the  machine  must  be 
figured  on  the  basis  of  service  required,  but  as  these  cases  are 
few  and  exceptional,  the  curves  will  be  found  to  meet-^e  ma- 
jority of  conditions,  and  the  exceptions  can  be  taken  care  of  by 
the  following  formula : 

Horse  power  to  drive  =  F  X   D  X   f.p.m.  X  12  X  N  X  C  (D 

Where:— 

F  =  feed  in  inches 
D  =  depth  of  cut  in  inches 
f.p.m.  =  feet  per  minute 
N  =  number  of  tools  cutting 

C  =  a  constant  with  the   following  values,   depending  on   the   class  cf 
material: — 

Cast    iron     0.35  to  0.5 

Soft   steel   or  wrought   iron 0.45  to  0.7 

Locomotive    driving   wheel    tires 0.70  to  1.00 

Very  hard  steel,  such  as  crucible  steel  driving  wheel 

tires     1.00  to  1.10 

This  formula  is  based  on  Prof.  Flather's  dynamometer  tests, 
which  check  up  fairly  well  with  actual  motor  tests,  and  it  is 
therefore  submitted  with  confidence. 

As  an  example  of  its  accuracy,  the  aggregate  horse  power  of 
45  tests  made  with  various  tools  was  247.7,  while  the  calculated 
aggregate  horse  power  by  formula  equalled  247.2. 

•  From  the  October,  1907.  issue  of  the  General  Electric  Rei  tew. 


and  all  are  submitted  as  actual  cases  which  have  come  under  the 
writer's  observation : 

(a)  100   inch   driving  v.heel    lathe — (material   steel   driving   wheel  tires) 
5/16"  feed,  5/16"  cut,  at  18.5  feet  per  minute — two  tools  cutting. 

Substituting  in  formula   (1)   we  have: — 

5/16  X  5/16  X   18.5  X   12  X  2  X  C  =  40  h.p. 

Same  lathe,  3/16"  feed,   '^i"  cut,  at  16  f.p.m. — two  tools  cutting 

3/16  X   ^4   X   16  X  12  X  2   X   C  =  16  h.p. 

(b)  Old  76  inch  driving  wheel  lathe,    (material  drivmg  wheel  tires) 
1/16  X  1/4  X  16  X  12  X  2  X  C  =  5  h.p. 

(c)  Steel  tired  wheel  lathe   (material  engine  truck  wheels) 
1/7  X  6/16  X  16  X  12  X  2  X  C  =  17  h.p. 

(d)  Planer   (material  cast  iron) 

5/32"  X  3/8"  X  16'  X  12  X  0.35  (one  tool  cutting) 4.5  h.p. 

(two  tools  cutting)    9   h.   p. 

(e)  Planer  (material    wrought  iron  engine  frame) 

5/32"  X   1/2"  X  16'  X  12  X  2  X  0.5   (two  tools  cutting) ..  .15  h.p. 

(f)  76  inch  boring  mill   (on  cast  steel  driving  wheel  centers) 

l/o"  X  2/1"  X  30'  X  12  X  3  X  0.45   (three  tools  cutting).. 46  h.p. 

Saire  machine  boring  driving  wheel  tire 

1/8"  X  3/10"  X   28'   X   12   X  2  X   1   (two  tools  cutting) 15  h.p. 

(g)  84  inch  boring  mill   (on  62"  cast  iron  wheel  centers) 

1/8"  X  1/10"  X  30'  X  12  X  3  X  0.35  (three  tools  cutting)  4.7  h.p. 

Same  mill  boring  44"  steel  tire 

1/4"  X  3/32"  X  '.'6'  X  12  X  2  X  1  (two  tools  cutting) ..  .14.5  h.p. 
(h)  The  following  is  a  special  test  on  an  extra  heavy  driving  wheel 
lathe,  and  gives  results  representing  unusual  conditions.  "The 
operator  was  given  a  heavy  bonus  to  develop  the  ultimate  capac- 
ity of  the  machine. 

Average  feed  0.4625",  depth  0.042.3",  at  12.2  f.p.m.  (two  tools 
cutting). 

These  figures  are  the  averages  of  37  tests,  and  represent  a  con- 
sumption of  40  h.p.,  while  the  maximum  h.p.  required  was  about 
65.  The  machine  wts  equipped  with  a  40  h.p.  direct  current 
motor  with  2.1  speed  variation. 


tW  X  K  in  formula  (2)  —  C  in  formula  (1).  For  cast  iron  W  X  K  = 
.25S  X  1.00,  or  l.:i6  =  .?r,>».  or  ..3J.  For  wrought  iron  W  X  K  = 
.278  X  2.4  =  .667.     For  hard  steel  W  X  K  —  .284  X  2.65  =  .7.'). 
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The  lathe  in  question  was  a  "special,"  extra  heavy,  and  of  about 
dovWe  the  capacity  and  cost  of  the  standard  driving  wheel  lathe 
of  equivalent  sizt.  On  average  work,  the  same  investment  if 
expended  on  two  lathes  will  turn  out  more  work  in  a  year  than 
this   special   machine. 

For  rapid  estimates,  where  the  foregoing  data  is  not  available, 
the  horse  power  required  can  be  obtained  by  the  following  for- 
mulie : 

d   X   f  X   r.p.m. 


(Single  bilt)  ho'sc  power  =:— • 


(3) 


<4) 


18  X  400 
d  X  f  X  r.p.m. 

(Double  belt)  horse  power  = 

12  X  400  X  0.7 
where : 

d  =:  diameter  of  smaller  pulley  in  inches 
f  =;  face  of  pulk}'  in  mclus 
r.p.m  =  revolutions  per  minute. 

These  formuIcT  arc  very  conservative  and  provide  for  about  as 
much  overload  capacity  for  belts  as  is  ordinarily  assumed  for 
motors;  they  also  provide  a  liberal  allowance  for  the  influence 
of  centrifugal  force,  and  for  the  diminishing  arc  of  contact  on 
the  pulley,  when  it  is  driven  from  a  larger  one.    They  are  espe- 
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BORING    MILL — ONE   TOOL   CUTTING   20   FT.    PER    MIN. 

cially  useful  in  figuring  the  power  required  for  wood  working 
machines  and  were  arrived  at  largely  from  experience  with  such 
apparatus. 

Another  formula,  adapted  from  Ruleaux,  giving  somewhat 
higher  values,  is  preferred  by  some,  as  it  considers  the  thickness 
of  the  belt.  In  this  case  the  allowance  for  centrifugal  force  and 
for  the  arc  of  contact,  being  less  than  i8o  degrees,  is  taken  care 
of  in  the  selection  of  values  for  the  constant  C : 

Horse  power  =  t  X  w  X  f.p.ni.  X  C, 
or  if  she  r.p.m.  arid  not  the  f.p.m.  is  known: 
horse  power  =  t  X  w  X  d  X  r.p.m.  X  C 


(5) 


where : 

t  =  thickness  of  belt  ni  inches 

w  =  width  of  belt  in  inches 

d  =  diameter  of  pulley  in  inches 

C  =  a  constant,  of  following  values: 

Leather    belt    O.O0G2  to  0.0093 

Cotton    belt    0.0036  to  0.0068 

Rubber    belt    0.0050  to  0.0082 

The  tool  builders  do  not  always  discriminate  between  the  re- 
quirements of  manufacturing  plants  and  those  of  railroad  repair 
shops,  and  for  this  reason  motors  are  often  recommended  that 
are  larger  than  necessary.  For  example :  the  finished  product 
of  the  axle  departments  of  such  concerns  as  the  United  States 
Steel,  Midvale,  Bethlehem,  and  Cambria  Companies,  becomes  the 
razv  material  for  railroad  shops.    In  the  former  shops  the  forg- 


ing is  turned  out  from  the  hammer  without  much  regard  to  fin- 
ished dimensions,  as  it  is  much  cheaper  to  rough  out  to  size  on 
special  rapid  reduction  lathes  than  to  attempt  to  reduce  to  size 
under  the  hammer. 

For  such  maciiining  high  power  is  required,  but  for  the  same 
lathes  in  railroad  shops,  where  the  work  performed  is  mainly 
finishing  cuts  on  journals  and  wheel  seats,  a  smaller  and  cheaper 
motor  may  be  selected. 

The  Bement-Niles  lathe  which  was  furnished  the  Howard 
Axle  Works  may  be  given  as  an  example  of  extreme  require- 
ments, such  as  mentioned.    The  capacity  of  this  machine  is  two 
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PLANERS    (two  TOOLS    15  TO  20  FT.  PER  MIN.).    RATIO  OF  CUT  TO 

RETURN    I   :  3. 

cuts,  each  5^  inch  by  J^  inch  at  60  feet  per  minute,  and  at  this 
rate  of  cutting  the  machine  will  require  a  60  horse  power  motor. 

Another  machine,  built  for  the  same  class  of  work  and  used 
largely  in  axle  shops  and  in  many  railroad  shops,  is  capable  of 
taking  two  cuts  of  3/4  x  1/12  inch,  at  24  feet  per  minute.  This 
requires  18  h.p.  and  the  machine  is  'usually  furnished  with  a  20 
h.p.  motor.  While  this  power  is  all  right  for  the  full  capacity 
of  the  machine,  10  h.p.  will  cover  the  requirements  of  the  same 
tool  on  average  railroad  shop  work. 

The  number  of  pits  required  in  a  locomotive  erecting  shop  = 

(Total  number  of  engines)   X    (average  number  of  days  in  shop) 

300  [number  of  working  days  in  year] 

Example: — 400  engines;  average  days  in  shop,  25. 

400  X  25 

Number  of  pits  = =  33. 

300 
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(Number  of  pits)   X  300 

Capacity  per  year  — 

Average   number   of   days    in   shop. 

In  order  to  reduce  to  about  20  the  average  number  of  daj-s  in 
the  shop  that  are  required  for  general  overhauling,  it  is  estimated 
that  the  machine  shop  adjacent  to,  the  erecting  shop  should  con- 
tain seven  machine  tools  per  engine  pit,  and  the  floor  area  in 
order  to  accommodate  seven  tools  per  engine  capacity  should 
be  about  1500  square  feet  per  pit. 

Power  required  for  air  compressors  equals  the  delivery  of  free 
air  in  cubic  feet  per  minute,  at  100  lbs.  pressure  of  the  com- 
pressor, multiplied  by  0.14. 

Modern  erecting  and  machine  shops,  including  heating,  cranes, 
etc.,  cost  from  $2.50  to  $3.50  per  square  foot  of  inside  measure- 
ment 

Kate  per  k\v.  hour  to  cover  fixed  charges  = 

total  fixed  charges  per  year 


(max.  demand)   X   8760  X    (load  factor) 

Illustration:  •■  ...  v    .-^  •.-•■..;  .•...•••: 

Fixed   charpos   ^  .:.\,..V»i'»»''**- *•"♦•'•*?••- • $.93.30.00 

Maximum    demand    .  ^ .............  ..i.  4 ...,;....  .•>   500  kw. 

Load    factor !......,»  33  percent. 

Then : 


$S330 


rate 


r.00  X  S700  X  .3:^ 


0.0057 


sated  by  shortening  the  line  at  Marble  Hill  and  the  elimination 
of  the  grade  track  crossing  at  Spuj'ten  Du>"vil. 

Results. 
Expectations  from  Electrification. — Now  that  the  change  of 
motive  power  in  the  initial  electric  zone  has  been  completed  for 
sufficient  time  to  gain  at  least  a  preliminary  idea  of  the  results, 
the  question  naturally  arises,  with  what  success  has  the  change 
met  expectations? 

It  has  already  been  explained  that  the  principal  reasons   for 
undertaking  the  work  were  twofold : 

(i). — Demand  of  the  public  for  the  abolition  of  the  nui- 
sances incident  to  the  use  of  steam  locomotives  south 
of  the  Harlem  River;  and 
(2). — Need  for  increased  capacity  of  the  terminal,  by  the 
elimination  of  a  large  proportion  of  the  switching 
movements  required  with  steam  locomotive  practice: 
and  relief  to  the  main  line  entrance  to  the  terminal 
by  reducing  its  use  for  haulage  of  dead  locomotives 
and  cars  to  Mott  Haven. 
As  secondary  considerations  there  were: 

(3). — The  possibility  of  sufficient  economy  in  operation  at 
least  to  offset  largely  the  additional  fixed  charges  on 
the  cost  of  the  electrical  installation:  and 
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RESULTS   OF    THE    ELECTRIFICATION   OF    THE   NEW 
YORK  CENTRAL  &  HUDSON  RIVER  RAILROAD.* 


William  J.   Wilgus, 


Initial  Zone  Operation. — As  previously  stated,  the  company 
was  forced  to  confine  temporarily  the  change  of  motive  power  to 
the  operation  of  the  suburban  zone  terminating  at  High  Bridge, 
7  miles  out;  and  at  Wakefield,  13  miles  from  the  terminal.  This 
postpones  for  two  or  three  years  the  extension  of  electrical  ser- 
vice to  the  northerly  termini  of  the  suburban  zone.  In  the  mean- 
time, the  power  on  throtigh  trains  is  changed  at  the  temporary 
termini.  At  the  same  points,  multiple-unit  trains  north-bound 
have  steam  locomotives  attached  and  thence  proceed  as  non- 
electric trains;  and  south-bound  the  steam  locomotives  are  de- 
tached and  the  trains  continue  by  electricity  without  locomotives. 
The  average  time  required  for  making  the  changes,  including 
that  lost  in  slowing  down  and  regaining  speed  is  as  follows: 

Throu.t?h    trains    with    locomotives 4  ^  min. 

Mi'itiple-unit    trains,    north-bound 3         " 

Multiplf-unit    trains,    south-bound 2J4     " 

On  the  Hudson  Division  this  delay  has  been  largely  compen- 

*  From  a  paper  on  "The  Electrification  of  the  Suburhan  Zone  of  the 
Vew  York  Central  &  Hudson  River  Railroad  in  the  Vicinity  of  New  York 
City,"  presented  at  the  March  18,  1908,  meeting  of  the  American  Society 
"f  Civil  Engineers,  see  page  68,  Number  2,  Volume  XXXIV,  of  the  Proceed- 
ings. Tlie  paper  is  very  extensive  and  complete.  It  considers  the  reasons 
for  the  electrification  ot  the  New  York  Central;  also  the  reasons  for  the 
id-iption  of  direct-current  and  other  important  features.  It  discusses  at 
length  the  general  features  of  construction  and  equipment  and  closes  with 
the  section  on  "Results." 


(4). — Opportunities  for  an  ultimate  large  increase  in  traffic 
and  corresponding  growth  of  revenue  to  justify  the 
expenditure  for  all  improvements  within  the  suburban 
zone.  •;  ~  ^'''■■^'■'^- . 

What  do  the  observations  made  thus  far  disclose? 
The  first  two  expectations  have  been  completely  realized. 
Park    Avenue    Tunnel. — The    atmospheric    conditions    in    the 
Park  Avenue  Tunnel  show  marked  improvement,  even  with  the 
presence  of  the  remaining  New  Haven  Company's  steam  service. 
Increased  Terminal  Capacity. — The  effect  on  the  operating  ef- 
ficiency of  the  terminal  has  been  very  gratifying,  the  increased 
capacity  being  estimated  at  one-third.     There  has  also  been  a 
large  reduction  in  the  number  of  shop  or  "dead"  trains  to  and 
from  Mott  Haven. 

Reduced  Cost  of  Operation. — The  results,  as  regards  the  third 
expectation,  have  been  most  surprising.  The  operation,  for  a 
considerable  period,  of  steam  and  electric  equipment  side  by  side 
has  afforded  an  unexampled  opportunity  for  a  true  comparison 
of  costs  of  operation.  Lentil  now,  data  on  this  subject  have  been 
based  on  theory,  ignoring  many  of  the  indeterminate  features 
of  actual  operation  that  have  such  a  weighty  effect  on  costs. 
For  instance,  among  the  variables  entering  into  an  analysis  of 
this  character  are:  -.;.  •:-i.  .'^ '  .. ;    :'.'  .'' 

(a). — Cost  and  quantity  of  coal  and  water  at  the  power  sta- 
tion, and  on  the  steam  locomotive  tender ; 
(b). — Relation  of  ton-mileage  of  the  motive  power  to  total 

ton-mileage,  including  motive  power  and  cars; 
(c"). — Frequency  and  volume  of  traffic; 
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TABLE  1 — Comparison  of  Costs  per  Day  of  Available  Service  of  Steam   and  Ei-ectric  Locomotives  for 

Interest,  Depreciation,  Repairs,  Inspection,  and  Handling. 


Steam. 


Subject. 


Intprest 

Depreciation.. 
Repairs 


Handling  and  iusp>c 
tion,  including  hxeJ 
charges  and  main 
tenance  ot  land  and 
struciures 


ToUl 


Description. 


Amount  per 
annum. 


*Wo  on  si.iooo fc;,i....>..<^;..;... 

^%  on  $15  000 :................! 

(reneral  at  West  Albany j  Jl  170 

Running  at  Mott  Haven 414 

Ti  ips  to  shops,  Wd  miles '        168 

Use  of  shops ^         90 

Total  for  3-35  days  available  for  service.  | 


Mott  Haven  engine  bouse  plant,  36.5 
days 


$637.50 
750.00 


1842.00 
$3  829.50 


1231.00 


$4  460.50 


Per 
day. 


Electric. 


Description. 


•  hm  •#•»■•• 


4*4%  on$:J0  000 

50j,  on  $30  OiiO 

Geneial  at  Harmon 

Running  at  High  Bridg    and  Wakefield. 

ITrips  to  shop*.  60  miles 

I  Use  of  shops 


$9.64;    Total  for  350 days  aval  ablf  for  service. 


'  High  Bridge  and  Wakefield  inspection 
8.37'    sneds,  :i«5  day.s  


Amount  per     Per 
annum.        day. 


$t6H 

106 

»1 

36 


$1275 
1500 


704 


$3  179     $9.94 


I 
200  '    0.55 


$13.01 


$3  679   $10.49' 


The  saving  in  favor  of  the  electric  locomotive,  therefore,  is  $2.52  per  day,  equal  to  19  per  cent. 


(d). — Mechanical  and  electrical  design  of  motive  power  as 
affecting  repairs,  and  hours  available  for  active  ser- 
vice; 
(e). — Fixed  charges,   depreciation,  and  maintenance  on  all 
items  of  both  kinds  of  service,  that  have  a  bearing  on 
comparative    results,    including    land,    structures,    and 
equipment. 
In  other  words,  to  obtain  a  true  comparison,  observations  must 
be  made  under  like  conditions  in  a  known  service. 

With  this  object  in  view,  a  typical  steam  switching  locomo- 
tive,* engaged  in  terminal  service,  and  a  steam  passenger  loco- 
motive,! assigned  to  road  service,  were  each  selected  for  ob- 
servation in  the  same  class  of  traffic  with  electric  locomotives.t 
The  terminal  service  embraced  switching  at  the  Grand  Central 
yard,  and  hauling  dead  cars  to  and  from  Mott  Haven  storage 
yard,  a  distance  of  6  miles.  The  road  service  comprised  the 
hauling  of  schedule  trains  by  the  electric  locomotive  between 
the  Grand  Central  Terminal  and  Wakefield,  T2i/^  miles;  and 
the  same  trains  by  steam  between  Wakefield  and  North  White 
Plains,  lij^  miles. 

Observers  constantly  rode  the  locomotives  for  the  period  of 
the  tests,  namely,  September  i2th  to  27th,  1907,  in  terminal  ser- 
vice, and  October  4th  to  i8th,  1907,  in  road  service.  Cyclometers 
and  wattmeters  registered  actual  distances,  speeds,  and  current 
consumption.  Record  wa[s  also  kept  of  the  number  of  cars 
switched  and  hauled,  and  the  proportion  of  time  each  day  en- 
gaged in  actual  service,  awaiting  duty,  and  laid  up  for  inspection 
and  repairs.  >" 

The  coal  used  contained  14,000  B.  T.  U.  per  lb.,  and  the  cost, 
per  ton  of  2,240  lb.,  was: 

St^-ani    loc^^>otive    in    tcritiin.Tl    -;ervic<'    (.iMthmcite)      $.5.00  per  ton. 

Ste.ani   locomotive   in    ro.id   service    (liittuninous) .1.50      ''^        || 

Fort  Morris  i>ower   station    (bituminous) 3.05 

Water,  per  1,000  gal.,  cost  as  follows: 

Teniiin.ll   service  and   at  power   station 13  1/3  cents 

Road   service    5 

The  cost  of  electric  current,  when  the  power  station  designed 
load  is  attained,  is  taken  at  2.6  cents  per  kw.-hr.,  delivered  at  the 
contact  shoes  of  the  equipment,  and  includes  all  operating  and 
maintenance  costs,  interest  on  the  electrical  investment  required 
to  produce  and  deliver  the  current,  depreciation,  taxes,  insur- 
ance, and  transmission  losses.     The  details  of  this  cost  are: 

Items.  Operating  costs.   Fixed  charges.     Totnl. 

Power    station     $0.58 

Tr.insmission    losses    ••••        0.19 

Distributing    system    and    sub-stations       0.32 

Totals    ?109  $1-51  $2.80 

Locomotive  wages  are  practically  identical  for  each  class  of 
service. 


$0.44 
0.1."^ 
0.92 


$1.02 
0.".t 
1.24 


•Six  wheel;  wheel  base  11  ft.  6  in.;  weight  on  drivers,  working  order, 
■•  52,500  lbs.;   weight  of   4,500  gal.   tender,    89,500   lbs.;   weight   of   5,100  gal. 

tender,  91.500  lbs.  ,        „   .  ,.     ,  u  r  •         ««   *♦ 

tTen  wheel:  rigid  wheel  base  15  ft.  10  in.;  whrel  base  of  <?ngine.  26  ft. 
10 1/^  in.;  weight  in  drivers,  working  order.  1.50,000  lbs.;  weight  on  truck, 
46,300  lbs.;   weight  of  tender  lo.ided,   118,000  lbs.  ...  ,»   ,. 

iSee  AviERitAv  Engineer,  Jan.,  1907,  page  1.  Rigid  wheel  base,  13  ft.; 
total  wheel  Kise,  27  ft.;  total  weight.  189.000  lbs.;  weight  on  drivers.  1.S7,- 
rOO  lbs.;  norm.M  capacity  of  ench  locomotive,  2,200  h.  p.;  overload  capacity, 
3,800  h.   p. 


Table  i  shows  the  details  of  locomotive  repairs,  maintenance, 
and  fixed  charges  for  each  class  of  service,  from  which  it  will 
be  noted  that,  although  the  fixed  charges  and  depreciation  of  the 
electric  locomotive  are  higher  than  those  of  the  steam,  owing  to 
the  greater  first  cost,  the  net  result  is  in  favor  of  the  electric 
locomotive,  due  to  lower  costs  for  repairs  and  maintenance.  These 
results  are  based  on  actual  observations  of  the  steam  locomotive 
covering  a  period  of  several  years;  and  of  the  electric  locomo- 
tive for  two  years  on  the  experimental  track  near  Schenectady 
and  one  year  in  the  New  York  zone.  The  reasons  for  the  lower 
cost  of  repairs  on  the  electric  machine  are  the  simplicity  of  con- 
struction and  the  minimum  number  of  mechanical  parts.  It  is 
also  worthy  of  comment  that  the  electric  locomotive  costs  very 
much  less  per  day  for  repairs  and  maintenance,  due  to  lower  ex- 
penses for  land  and  structures  and  fewer  days  out  of  service. 
For  instance,  the  fixed  charges  and  cost  of  maintenance  and  op- 
eration of  the  extensive  steam  engine  plant  on  costly  land,  are 
comparable  with  the  simple  inspection-shed  charges  of  the  elec- 
tric locomotive.  The  Schenectady  experiments  indicated  that  the 
cost  of  repairs  of  the  electric  locomotive  of  this  type  is  about 
two-fifths  of  that  of  the  steam  locomotive  of  a  corresponding 
age  and  capacity. 

The  results  of  these  observations  are  summarized  in  Table  3. 
They  show  that,  under  the  stated  conditions,  the  electric  loco- 
motive has  the  following  advantages  over  its  steam  rival: 

19%  saving  in  locomotive  repairs  and  fixed  charges. 
18%  saving  in  dead  time  for  repairs  and  inspection. 
25%  greater  daily  ton-mileage. 

6%  saving  in  locomotive  tfm-mileage  in  hauling  service. 
11%  saving  in  locomotive  ton-mileage  in  switching  service. 
16%   saving  in  locomotive  ton-mileage  in  road  service. 
12%  net  saving  in  cost  in  hauling  service. 
21  %  net  saving  in  cost  in  switching  service. 
27%  net  saving  in  cost  in  road  service. 

Even  better  results  may  be  expected  during  winter  months, 
when  steam  locomotives  are  subjected  to  many  conditions  that 
cause  additional  expenses  not  incident  to  the  electric  locomotive. 

Reduced  Cost  of  Grand  Central  Terminal  Operation. — Owing 
to  the  partial  use  of  steam  switching  locomotives,  and  the  pres- 
ence of  the  New  Haven  Company's  steam  road  locomotives  at 
the  terminal,  the  full  benefits  of  change  of  motive  power  have 
not  yet  been  secured.  However,  on  the  same  wage  basis  for  1907 
as  for  1906,  the  month  of  August,  1907,  showed  a  decrease  in 
cost  of  terminal  locomotive  and  yard  operation  of  nearly  $3,000, 
although  the  number  of  cars  in  and  out  increased  from  64,984  to 
68,519.  In  other  words,  the  cost  of  operation  decreased  9  per 
cent,  while  the  work  done  increased  5^  per  cent.,  which  is  equiv- 
alent to  a  net  saving  of  13^  per  cent, 

Increased  Revenue. — As  to  the  fourth  expectation — increased 
revenue  from  a  larger  volume  of  business — no  definite  conclu- 
sions can  be  reached  until  the  extension  of  electrical  service  and 
the  completion  of  the  various  other  improvements  afford  an  op- 
portunity for  increase  in  frequency  and  speed  of  train  service; 
for  the  production  of  revenue  from  various  sources  at  the  ter- 
minal; and  for  the  expansion  of  business  that  is  sure  to  follow 
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TABLE  3. — Summary  of  Comparative  Test.s  of   Steam  and  Electric  Locomotives. 
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*  Portion  of  time  of  locomotives  engat^ed  in  other  service  not  shoivn  in  this  table  +  Switching  and  hauling  done  by  same  locCMi.otive= 

Total  time  ot  locomotives  in  all  classes  of  service. 


the  enlargement  of  the  facilities  of  the  company  throughout  the 
suburban  zone,  not  only  as  regards  the  local  service,  but  in  an 
even  larger  degree  from  long-haul  freight  and  passenger  traffic. 
Summary  of  Results. — To  summarise,  the  observations  thus  far 
made  demonstrate  that  this  pioneer  electric  installation  in  heavy- 
traction  trunk-line  work  in  the  United  States  has  fully  accom- 
plished the  purposes  that  prompted  its  adoption,  namely: 

(i). — Abolition  of  nuisances  incident  to  the  steam  locomo- 
tive ;  and 
(2). — Increased  capacity  of  the  Grand  Central  Terminal,  a 
full  year  in  advance  of  the  date  fi.xcd  by  law  ;  and  in 
addition :  ^ 

(3). — The  promise,  with  the  completion  of  the  changes,  of 
a  saving,  in  cost  of  operation,  of  from  12  to  2/   per 
cent.,  after  providing  for  increased  capital  charges  for 
electrification ;  and 
(4). — The  outlook  of  a  large  future  growth  of  remunerative 
traffic,  and  other  sources  of  revenue  attendant  on  the 
use  of  electricity,  much  more  than  sufficient  to  provide 
for  the   increased  capital  charges   for  the   other  im- 
provements. ••:,%: 
Several  years  will  be  consumed  in  the  gradual  rounding  out  ol 
the  work  as  a  whole ;  but  it  is  gratifying  to  have  this  early  in- 
dication of  the  success  of  the  imdertaking  from  both  the  engi- 
neering and  financial  standpoints. 

Other  Operating  Conclusions. — Apart  from  these  results,  it  is 
interesting  to  note  the  conclusions,  suited  to  this  particular  prob- 
lem, that  may  be  drawn  from  a  study  of  the  various  observa- 
tions. 

Equipment  designed  for  the  electric  system  over  which  it  is 
to  operate  offers  economies  so  superior  as  to  overshadow  any 
other  advantages  that  may  be  claimed  for  a  kind  of  equipment 
that  can  be  operated  over  several  systems. 

In  switching  service,  the  economy  of  electric  traction  lies  in 
savings  for  supplies,  and  in  lower  unit  fixed  charges  and  repairs 
due  to  less  lost  time  for  repairs  and  care. 

In  slow-speed  hauling,  the  advantage  lies  in  the  lower  unit 
fixed  charges  and  repairs  of  the  electric  locomotive,  due  to  its 
ability  to  do  more  work  while  busj-,  and  to  less  lost  time  for 
repairs  and  care. 

High-speed  road  service  shows  advantages  for  electric  traction 
in  all  three  items  :  supplies,  wages,  and  fixed  charges  and  repairs. 


The  small  18  per  cent,  increase  in  current  consumption  for  the 
greater  speed  of  road  service,  as  compared  with  hauling  service, 
is  in  marked  contrast  to  the  165  per  cent  increase  in  coal  con- 
sumption for  steam  traction. 

Opportunities  for  large  economies  lie  in  the  thorough  train- 
injj;  of  motormen  in  the  manipulation  of  their  controllers,  a  very 
simple  problem  as  compared  v.ith  the  difficulties  of  teaching  both 
the  enginemen  and  firemen  on  steam  locomotives  to  perform 
their  duties  so  as  to  result  in  fuel  economy. 

Maintenance  oj  Track  and  Structures. — It  is  yet  loo  early  to 
express  in  dollars  the  comparative  effect  of  steam  and  electric 
traction  on  the  cost  of  maintaining  and  renewing  tracks  and 
structures.  Repeated  systematic  inquiries  of  all  foremen  in 
charge  of  »electric  zone  track  maintenance,  and  of  the  motor- 
men  operating  electrical  equipment,  have  brought  out  the  prac- 
tically unanimous  opinion  that  the  effect  of  electric  locomotives, 
apart  from  slightly  greater  wear  on  switches,  does  not  differ 
from  steam  motive  power,  on  either  line  or  surface  of  tracks, 
but  that  the  former  has  better  riding  qualities.  The  superiority 
of  electric  traction  is  manifest,  of  course,  in  the  cessation  of 
costly  corrosive  action  of  locomotive  gas  on  metallic  structures, 
and  the  freedom  from  cinders  which,  with  the  steam  locomotive, 
cause  heavy  maintenance  costs  for  cleaning,  rock  ballast,  and 
pointing  brick  tunnel   arches. 


Conservation  of  the  Nation's  Fuel  Supply. — At  a  meeting 
held  Tuesday,  Apr#  14,  under  the  auspices  of  the  American  So- 
ciet}'  of  Mechanical  Engineers,  Dr.  W.  F.  M.  Goss,  Dean  of  the 
College  of  Engineering,  University  of  Illinois,  spoke  upon  the 
conservation  of  the  nation's  fuel  supply,  saying  that  economy 
in  its  production  and  use  is  to  be  enforced  by  a  four-fold  process. 
The  necessary  steps  are :  Scientific  research  for  the  establish- 
ment of  facts;  practical  demonstrations  of  facts  thus  developed 
on  a  scale  which  will  convince  men  that  there  is  profit,  direct  or 
indirect,  in  a  better  practice ;  restrictive  legislation  which  will 
protect  the  public  from  the  competition  of  unscrupulous  men ; 
and  finally  effective  inspection  which  will  secure  an  enforcement 
of  law.  The  process  cannot  successfully  begin  with  coercion;  it 
must  begin  with  education. 


Safety  Devices  Exposition. — The  second  international  expo- 
sition of  safety  devices  was  opened  on  April  13,  at  231  W.  39th 
■street,  New  York,  and  will  continue  until  Jime  i. 
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TEN-WHEEL   PASSENGEk    LOCOMOTIVE — ST.    LOUIS    &    SAN    FRANCISCO    RAILROAD. 


TEN  WHEEL  PASSENGER  LOCOMOTIVE. 


St.  Louis  &  San  Francisco  Railroad. 


The  Baldwin  Locomotive  Works  has  recently  delivered  to  the 
St.  Louis  &  San  Francisco  Railroad  ten  passenger  locomotives  of 
the  ten-wheel  type,  which  are  among  the  heaviest  engines  of  this 
class  ever  built  by  that  company. 

About  a  year  ago  there  appeared  in  these  columns  (Page  104, 
1907),  a  description  of  some  locomotives  of  the  same  type  for 
passenger  service,  built  for  this  railroad  by  the  American  Loco- 
motive Company,  which  weighed  183.000  lbs.  total  and  had 
21  X  26  in.  cylinders.  They  were  equipped  with  Walschaert 
valve  gear  and  an  extended  wagon  top  type  of  boiler,  having  a 
total  heating  surface  of  2,654  sq.  ft.  The  locomotives  in  this 
later  order  are  considerably  larger  and  more  powerful  and  ex- 
ceed the  earlier  ones  in  every  dimension  except  grate  area.  The 
boiler  is  68  in.  diameter  at  the  front  ring  as  compared  with  66f^ 
in.;  there  are  364  2-in.  tubes  in  place  of  318;  the  cylinders  are 
2i  X  26  in. ;  the  weight  has  been  increased  to  194.450  lbs.,  of 
which  141,050  is  on  drivers,  and  the  tractive  effort  delivered 
with  the  same  steam  pressure  is  33.900  instead  of  28,300.  A 
comparison  of  the  ratios  between  these  two  designs  will  show 
that  the  increased  power  is  based  on  the  increased  amount  of 
hcatiu'.^'  surface  backed  up  with  probably  a  somewhat  higher 
rate  of  combustion  on  the  grates. 

The  accompanying  table  will  permit  an  easy  comparison  of 
this  design  with  several  other  recent  engines  of  this  type  and  in- 


Road S.T». 

ToUil  wcitfht.  .....,;.,..........,... 4  .2(».«50 

Weight  drivers..: ......i;...!^  159.750 

Tractive  effort ....i  .34,740 
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2.S0S 
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dicates  that  this  power,  while  prnnarily  designed  for  passenger 
service,  will  also  be  found  to  be  very  satisfactory  for  fast  freight 
service. 

The  most  interesting  feature  of  this  design  is  found  in  the  ar- 
rangeinent  of  the  Walschaert  valve  gear,  which,  as  do  all  the 
later  designs,  shows  much  imfirovcment  ovor  the  earlier  arrange- 
ments. The  most  striking  feature  is  the  placing  of  the  combina- 
tion lever  behind  the  guide  yoke  with  the  union  link  extending 
back  from  the  cross  head,  and  the  employnunt  of  a  very  long 
valve  stem,  having  a  guide  and  bearing  bolted  to  the  g^iide  yoke. 
This  shortens  up  the  radius  bar  considerably  and  permits  the  lo- 
cating of  the  link*  somewhat  further  back  than  has  been  the  pre- 
vious custom  with  ten-wheel  engines.     This  location  in  turn  re- 


duces the  size  and  weight  of  the  link  support,  which  is  fastened 
to  the  frame  cross  tie.  It  also  compels  the  use  of  a  short  eccen- 
tric rod,  the  errors  of  angularity  being  largely  overcome  in  this 
case  by  a  long  extension  on  the  link.  The  reverse  shaft  bearing 
and  link  bearing  are  both  incorporated  in  one  casting  bolted  to 
the  frame  cross  tie,  the  simplicity  and  lightness  of  which  are 
shown  in  the  detail  illustration.  This  arrangement  of  the  gear 
permits  the  use  of  the  simpler  design  of  guide  yoke  and  allows 
It  to  be  located  much  nearer  the  back  ends  of  the  guides. 

The  relief  valve,  noticed  on  top  of  the  valve  chest,  consists 
simply  of  a  plate  resting  on  top  of  a  horizontal  seat  and  nor- 
mally covering  openings  leading  to  the  live  steam  ports.  When 
the  throttle  is  opened  this  plate  is  held  down  by  boiler  pressure 
acting  on  its  upper  surface.  Excessive  pressure  within  the  cyl- 
inders, which  acts  upon  a  smaller  area  than  the  boiler  pressure 
above,  lifts  this  plate  from  its  scat  and  opens  communication  be- 
tween the  two  live  steam  ports. 

The  general  dimensions,  weights  and  ratios  of  these  locomo- 
tives are  as  follows; 

GENERAL    DATA. 

Gauge    , 4    ft.    %yi    in. 

Service    Passenger 

Fuel     Bit.    Coal 

Tractive   effort 33,900   lbs. 

Weight    in    working   order 194,450  lbs. 

Wtight   on    drivers 141,050  lbs. 

Weight    on    leading    truck 53,400  lbs. 

VVVight  ot   engine  and  tender  in  working  order 315,000  lbs. 

W'liccI   base,   driving 15  ft.  10  in. 

Wheel    base,    total ....-., 26  ft.  10  in. 

Wheel  base,  engine  and  tender ..y»..».>,. vj ;..♦,..  .57  ft.  10  in. 

R.\TlOS. 

Weight   on    drivers   -f-   tractive   cfi'ort 4.16 

Total  weight  -^  tractive  effort. 5.72 

Tractive  effort  x  diani.  drivf-rs  -^  heating  surflice 770.00 

Total   heating  surfa.e  -r-  grate  area , 64.00 

l-'irebox  heating  surface  ~  total  heating  surface,  per  cent 5.65 

Weight  on  drivers  -f-  total  hcatint?  surface 46.50 

Total  weight  -^  total   heating  surface 63.60 

Volume  both  cylinders,  cju.   ft 12.50 

Total  heating  surface  —  vol.  cylinders 243.00 

Grate   area    -:-    vol.   cylinders 3.79 


CYLI.VDERS. 


Kind    

Diameter  and   stroke. 


....    Simple 
23   X  26   in. 


VALVES. 

Kind  Piston 

1  )iametcr 13  in. 

« "rrt-atest    travel 0  in. 

(  Uitside  lap    i  in. 

Inside   clearance J.J   in. 

Lead,  constant   .' j^  in. 

WHEELS. 

Driving,  di.iraeter  over  tires   69  in. 

Driving,  thickness  of  tiies   SJ/J    in. 

Driving  journals,  m?.in,  diameter  and  length 10  x   12   in. 

IViving  journals,  others,  diameter  and  length 9  x  12  in. 

I'jigine  truck   wheels,    diameter    33  in. 

Kngine  t»  uck  journals    6 J^  x  10  in. 

BOILER. 

Style ..;.>.;,. E.  W.  T. 

Working  pressure ; 200  lbs. 

<  )utside  diameter  of  first   ring 68  in. 

1-irebox,  length  and  width   101. >i   .x  67J4    in. 

Kirehox  plates,   thickness    3/8   &   1/2    in. 

Kin  box,  water  S)):Le  F-4,  .S.  &  13-3^.   in. 


May,  1908. 
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FR.\ME  CROSS   TIE  SUPPORTING  UNK   AND   REVERSE   SHAFT   BE.\R1NGS. 


C«l  Ir..n 


LINK  AND  REVERSE  SHAFT  BEARINGS. 


Tubes,  number   and  outside   diameterv«i>>»;.,.^i^i>.j'i.>iJ4yi,»;i.i,.  .364 — 2  in. 

Tubes,  length    ......^w;.  .v;il,-v*yi"r •"*••.••••••  ••    1'   f^-   IJ'j,  i"- 

Heating  surface,   tubes    .,...;:*.:..,.•.,>;  v..*.i.;  ••>;•>•••  •   2,867  sq.  ft. 

Heating  surface,    tirebox    .  m.^*^'^.. .'.,.> i'^>.  ;:;>■;;•;;  i»>'i,«,. .       172  sq.  ft. 

Heating  surface,    total     .  ....;:./.v..i..,.v-, •••.••:..•'*. ■•/..V.  <»-..««  3,039  sq.  ft. 

Grate  area viiiiyi  .iv/i  .,/..;  J,;. '..,'"••  ••      ^^•"  *1-  ^t. 

Smokestack,    height   al)0ve   rail.  .  . . .  i.>V^v.»;,<.»v';  ,.V, V.i.:^^  ■  •    15   ft.  Syi  in. 

Center    of    boilcr    above    rail ; 9  ft.  S  in. 


VALVE  STEM  BEARING  ON   GUIDE  YOKE. 

making  tlie  ii<ecessary  improvements  In  the  power  plant  it  was  de- 
cided to  use  gas  engines.  The  elimination  of  smoke  has  been 
effected  and  it  is  reported  that  in  operation  the  plant  shows  a 
low  cost  for  fuel.  The  coal  used  is  anthracite  pea  and  the  con- 
sumption, when  the  engines  are  carr>nng  75  to  80  per  cent,  of 
normal  rate,  is  only  one  pound  per  brake  horsepower,  and  the 
total  cost  of  fuel,  attendance  and  operation  is  given  as  $1.24  per 
horsepower  per  month.  There  is  one  engine  of  140  horsepower 
for  the  mill  and  two  engines  of  80  horsepower  for  driving  elec- 
tric generators.  The  first  cost  of  large  gas  engine  plants  is  vir- 
tually on  a  par  with  lirst-class  reciprocating  engine  plants,  about 
$100  per  horsepower,  while  the  costs  for  fuel,  for  labor,  handling 
of  coal  and  ashes,  and  for  maintenance,  are  each  reported  to  be 
about  one-half  as  much  per  unit  as  the  corresponding  items  for 
a  plant  using  steam  engines  and  boilers. — RaUii.'ayAge. 


TENDER. 

Tank    •  •  >  •  •  1  '•-  •  ■  -.,......,.... , . . . .    Water   Bottom 

I'  rame   ••..•.....  *'..•  ^^  •..•  •  •  •^.'i.  '•  ^'••.t :« *.•■• .  •  r**  *  .-v*^.  •  *  .** .  *  * . .  > .  f  * ....    otcci 
Wheels,  diameter  •.....;...'..»•■.' .U.i'.-.-^  •..->..' *■.•.«■■•  ;.i ........,..-'. ..    33  in. 

Journals,  diameter  and  length  Vv,. ,.,»,>.«..'. v. .•.'.';♦.,.!.»,.*.-.  6 J.^  x  10  in. 

Water  capacity   ...*/.•«•>..  f»...J>KV»«»V«  V:^  •....•  .^v  .   6,000  gals. 

V'Oal  c&pacity  .•^.»«'9i*«v.«*ii,»«^«-«*<v>««4..*-*>*>^«-«'b«A^w«*«'*«.»v9-««*.  •  *    12    tons. 


Producer  Gas  Engine  Plant  for  Railway  Repair  Shop.— 
Among  the  first  railway  repair  shops  in  which  the  suction  pro- 
ducer and  gas  engine  have  been  introduced  is  the  main  car  re- 
pair shop  of  the  Minneapolis  &  St.  Louis  Railroad  at  Minneapo- 
lis. This  shop  being  in  the  vicinity  of  a  fashionable  residence 
district,  it  was  desirable  to  suppress  the  smoke  nuisance,  and  in 


Cost  of  Watching  the  Railiw.M)S. — A  communication  from 
the  Interstate  Commerce  Commission  transmitted  to  the  house 
of  representatives  states  that  it  will  cost  the  United  States  gov- 
ernment $750,000  a  year  for  the  supervision  of  railroad  accounts 
under  the  present  Interstate  Commerce  act.  The  document  con- 
tains a  letter  from  Commissioner  Harlan,  in  which  he  says  that 
it  will  require  a  board  of  examiners,  composed  of  285  men,  espe- 
cially trained  in  the  methods  of  railway  accounting,  to  super- 
vise the  accounts  and  practices  of  the  steam  railroads.  This 
estimate  does  not  cover  such  examiners  as  may  be  required  later 
to  supervise  the  accounting  methods  of  express  companies,  water 
lines  and  pipe  lines. — Railzvay  and  Engineering  Review. 


On  Wednesday,  March  18,  the  last  open  space  in  the  Black- 
well's  Island  Bridge,  in  New  York  City,  was  connected  and  the 
headings  of  the  last  of  the  four  Pennsylvania  Railroad  tunnels 
under  the  East  River  were  joined. 
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tUici'S  the  iize  a.Hd  weight  ot  tre  link  support,  wliich  is  fastened 
to  the  frame  cro<s  tie.  It  also  compels  the  use  oi  a  short  eccen- 
tric rod,  the  errors  of  aitgnlarity  being  largely  overcome  in  this 
.  aMj'by  a  long  .extension  oil  the  link.  Thc'i'CV'crse  ^haft  bearing, 
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the  ir'aine' •cross  tie,  the  simplicity  and  lightness  of  which  are 
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On  page  394  of  the  September,  1906,  issue  of  this  journal  a 
tender  truck  was  described  which,  by  changing  the  springs,  was 
interchangeable  for  both  freight  and  passenger  locomotives.  The 
passenger  tender  truck  was  equipped  with  elliptical  springs  and 
the  freight  truck  with  helical  springs.  After  they  had  been  in 
service  for  a  short  time  it  was  found  that  the  tenders  with  the 
helical  springs  were  not  at  all  satisfactory  because  of  the  jerky 
up  and  down  movement  which  they  gave  to  the  tender,  shaking 
down  the  coal  and  otherwise  interfering  with  the  comfort  and 
convenience  of  the  firemen.  The  helical  springs  on  the  front 
trucks  have  been  replaced  with  elliptical  springs  and  very  good 
results  are  now  being  obtained. 


STANDARD  SIZE  CATALOGS 


Since  the  adoption  by  the  M.  C.  B.  Association  of  standard 
sizes  for  catalogs  and  other  technical  literature  of  a  like  nature 
the  supply  companies  have  quite  generally  seen  the  features  of 
advantage  of  this  plan  and  are  holding  to  standard  sizes.  A 
recent  re-indexing  of  the  catalog  files  in  this  office  showed  that 
about  75  per  cent,  of  the  companies  are  issuing  catalogs  in  stand- 
ard sizes.  Of  the  other  25  per  cent,  there  were  found  practically 
all  conceivable  shapes  and  sizes,  one,  for  instances,  measuring 
SM  by  tJi  in.,  with  absolutely  no  reason  for  departure  from  the 
standard  so  far  as  illustrations  were  concerned.  It  was  also 
found  in  a  number  of  cases  that,  although  the  body  of  the  cata- 
log was  of  standard  size,  the  heavy  paper  cover  was  extended 
about  one-quarter  of  an  inch  on  all  sides,  making  it  most*  in- 
convenient for  filing  and  of  very  untidy  appearance.  Of  the  25 
per  cent,  mentioned,  in  the  re-indexing  it  took  an  exceedingly 
valuable  catalog  to  be  saved  from  the  waste  basket.  It  will  well 
pay  all  supply  companies  in  issuing  hterature  to  remember  the 
standard  sizes  of  3^  by, 6  in.;  6  by  9;  and  9  by  12  in. 


RELIABILITY  OF  THE  INDIVIDUAL  MOTOR  DRIVE  FOR 

MACHINE  TOOLS. 


Probably  a  greater  proportion  of  the  machine  tools  in  the  Mc- 
Kces  Rocks  shops  of  the  Pittsburgh  &  Lake  Erie  Railroad  are 
equipped  with  individual  motor  drives  than  in  any  other  railroad 
shop  in  this  country.  During  the  year  1907  the  average  delay  to 
tools,  due  to  motor  troubles,  was  about  seventeen  minuter. 
There  are  84  motors  in  use  for  driving  machine  tools  and  during 
the  year  there  were  only  93  delays,  or  an  average  of  l.i  per  mo- 
tor per  year.  The  longest  delay*  was  1%  hours.  The  total  time 
of  all  delays  during  working  time  was  26^^  hours.  Assuming  an 
average  rate  of  27j^c.  per  hour  for  the  machinist's  wages  and  a 
surcharge  on  each  machine  of  50c.  per  hour,  would  bring  the  total 
loss  due  to  delays  to  only  about  $20.00  fer  the  year.  These  de- 
lays include  all  time  lost  due  to  the  failu-re  of  electrical  appa- 
ratus at  the  machine.  As  a  matter  of  fact  the  greater  part  of 
the  time  lost  was  due  to  trouble  with  the  controllers  and  not  with 
the  motor  itself.  When  it  is  considered  that  these  motors  op- 
erate on  the  multiple  voUage  system,  the  controllers  furnishing 
21  speed  steps  over  a  range  of  about  3  to  i,  it  is  remarkable  that 
so  little  trouble  occurred,  especially  as  these  controllers  were 
among  the  first  of  this  type  that  were  placed  in  operation. 

A  comparatively  large  amount  of  silent  chain  is  also  used  in 
this  shop,  especially  in  connection  with  the  application  of  indi- 
vidual motor  drives  to  the  older  machine  tools,  which  were  trans- 
ferred from  the  old  shops.  This  chain  has  been  in  operation  for 
about  five  years  with  splendid  results,  except  that  on  a  wheel 
press  and  a  punch  and  shear,  where  the  work  is  intermittent,  the 
chains  had  evidently  not  been  properly  selected.  The  one  on 
the  wheel  press  was  removed  and  replaced  by  a  pinion  and  gear, 
while  the  chain  on  the  punch  and  shear  was  doubled  in  width. 
On  some  of  the  smaller  drill  presses  the  chains  wore  quite  rapid- 
ly due  to  their  not  being  of  sufficient  capacity.  Except  for  these 
cases,  which  were  due  to  an  error  in  selecting  the.  proper  size 
chain,  it  has  given  very  good  results  and  is  regarded  as  more 
satisfactory  than  the  direct  gear  and  pinion  drive. 
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The  application  of  individual  motors  to  the  older  tools  was 
described  in  connection  with  a  series  of  articles  which  were  pub- 
lished in  this  journal  during  the  years  1903  and  1904.  A  de- 
scription of  the  locomotive  repair  shops  at  McKces  Rocks  was 
also  published  during  these  years. 


BOILER  EFHOENCY 


In  his  paper  on  the  heat  balances  in  locomotives,  presented  be- 
fore the  Institution  of  Mechanical  Engineers  of  Great  Britain, 
parts  of  which  are  given  in  this  issue,  Mr.  Lawford  H.  Fry 
states  that  some  recent  tests  on  the  Pennsylvania  Railroad  loco- 
motive testing  plant  at  Altoona  show  that  the  boiler  efficiency 
is  independent  of  the  grate  area  and  that  it  makes  no  diflference 
whether  the  same  total  amount  ei  coal  per  hour  is  burned  on  55.5 
sq.  ft.  of  grate  area,  at  72  lbs.  pe\sq.  ft.  per  hour,  or  on  29.76 
sq.  ft.  at  134  lbs.  per  sq.  ft.  per  hour.  These  experiments  were 
all  made  on  the  same  locomotive  and  it  is  explained  that  the 
reason  lies  in  the  fact  that  the  firebo.x  volume,  which  was  con- 
stant, is  the  controlling  factor. 

From  this  it  would  appear  that  in  the  case  of  a  locomotive 
with  large  grate  area,  which  did  not  properly  cut  its  fire,  the 
bushing  of  the  nozzle  might  be  avoided  by  simply  bricking  over 
a  section  of  the  grate,  thus  giving  more  draft  through  the  fire 
without  decreasing  the  efficiency  of  the  boiler  or  the  locomotive. 

Mr.  Fry  also  arrives  at  some  other  interesting  conclusions 
from  his  study  of  the  St.  Louis  and  Altoona  tests,  one  of  which 
is  that  the  efficiency  of  the  absorption  of  the  heat  by  a  boiler 
is  practically  independent  of  the  rates  of  combustion  and  evapo- 
ration and  that  under  all  conditions  of  working  the  heating  sur- 
face will  absorb  about  80  per  cent,  of  the  heat  produced  by  the 
combustion.  This  figure  seems  to  be  more  or  less  independent 
of  the  design  of  the  boiler  and  of  the  ratio  of  the  heating  sur- 
f.tce  to  grate  area.  From  this  it  will  be  seen  that  the  efficiency 
of  the  boiler  as  a  whole  is  mainly  determined  by  the  efficiency 
of  the  combustion,  which  in  the  same  firebox  falls  rapidly  as 
the  total  amount  of  coal  burned  per  hour  is  increased.  •- 


BURNING  LIGNITE  CX)AL  IN  LOCOMOTIVES. 


There  are  large  deposits  of  lignite  in  the  northeastern  part 
of  Wyoming ;  the  southeastern  part  of  Montana ;  the  western 
portion  of  North  Dakota,  and  the  northwestern  part  of  South 
Dakota.  As  may  be  seen  from  the  analysis  on  the  first  page  of 
this  issue,  this  coal  is  very  low  in  ash,  although  the  amount  of 
moisture  is  higher  than  that  in  the  ordinary  bituminous  coal.  It 
is  free  from  slate  and  rock  and  burns  easily,  with  no  clinkering. 
It  can  be  mined  cheaply,  but  disintegrates  quickly  when  exposed 
to  the  air,  so  that  it  must  be  used  as  soon  as  possible  after  be- 
ing removed  from  the  mine.  The  railroads  in  this  northwestern 
district  have  made  several  attempts  to  burn  this  coal,  because  of 
tlie  great  expense  of  hauling  bituminous  coal  from  Iowa,  Illinois, 
-Missouri  and  the  coal  producing  states  in  that  district.  If  the 
lignite  can  be  burned  successfully  it  will  not  only  greatly  reduce 
the  cost  of  locomotive  fuel  in  this  district,  but  will  tend  to  de- 
velop the  coal  mining  industry  along  the  lines  which  pass  through 
this  territory. 

W'liile  the  lignite  is  used  more  or  less  for  industrial  purposes 
the  fact  that  it  disintegrates  so  quickly  interferes  with  the  mines 
operating  and  storing  up  coal  during  the  time  of  year  when  the 
industrial  requirements  arc  low;  if  the  railroads  could  use  the 
eoal  it  would  keep  the  mines  operating  efficiently  the  year  round. 
While  all  of  the  roads  passing  through  the  district  have  studied 
the  matter  of  its  use  closely  and  have  experimented  with  it  more 
or  less,  only  one  road  is  using  it  extensively  at  the  present  time. 
The  objection  to  its  use  in  locomotives  is  in  the  fact  that  it  is 
very  light  and  the  sparks  which  are  carried  out  through  the  stack 
set  fire  to  the  surrounding  country.  The  small  particles  of  burn- 
ing lignite  which  pass  out  hold  the  fire  for  a  long  time  until  they 
arc  entirely  consumed.  The  climate  in  this  district  is  particu- 
larly dry,  so  much  so  that  it  has  been  said  that  the  trainmen 
must  be  very  careful  as  to  the  language  they  use  while  passing 
through  it  in  the  dry  season  in  order  not  to  set  it  on  fire.     The 


Burlington  Railroad  has  been  experimenting  with  this  fuel  for 
a  number  of  years  and  has  finally  perfected  the  grate  and  front 
end  arrangements  of  its  lignite  burning  engines,  so  that  when 
the  engines  are  evenly  and  properly  fired,  practically  no  sparks 
escape.  However,  under  the  average  condition  of  firing,  even 
with  the  best  arrangements  which  have  been  worked  out,  some 
few  sparks  do  escape.  It  would  appear  that  this  difficulty  can  be 
entirely  relieved  by  the  introduction  of  a  successful  spark  ar- 
rester. 

A  number  of  the  roads  in  the  middle  west  are  making  a  care- 
ful study  of  this  question  at  present  and  it  is  quite  probable  that 
its  final  and  complete  solution  is  near  at  hand.  The  progress 
which  has  been  made  on  the  Burlington,  which  at  present  is  burn- 
ing about  3,000  tons  of  this  fuel  per  day,  is  carefully  traced  in 
an  article,  by  Mr.  O.  N.  Terry,  on  "Lignite  Burning  in  Loco- 
motives" on  page  161  of  this  issue. 


NEW  YORK  SUBWAY  CARS. 


At  the  present  time  the  New  York  subway  car  equipment  con- 
sists of  500  composite  cars,  in  which  some  wood  is  used,  300  all 
metal,  strictly  fireproof  cars  and  50  all  metal  cars,  which  have 
been  recently  delivered.  The  first  800  cars  are  practically  the 
same  size,  with  the  same  seat  and  door  arrangement.  The  last 
50  have  wider  doors  and  have  only  one  bank  of  cross  seats  in 
the  center  of  the  car.  There  are  10  longitudinal  seats  on  each 
side,  instead  of  nine,  making  the  seating  capacity  of  the  last  50 
cars  48  instead  of  52,  as  on  the  first  cars.  '^ 

The  operation  of  these  cars  in  subway  service  has  disclosed 
certain  fundamental  defects  in  design  which  should  be  remedied 
before  the  subway  can  furnish  the  speed,  comfort  and  capacity 
which  the  passenger  has  a  right  to  expect.  Mr.  Bion  J.  Arnold 
recently  submitted  an  extensive  and  very  complete  report  upon 
the  subway  car  to  the  FubHc  Service  Commission  for  the  First 
District  of  the  State  of  New  York.  His  conclusions  are  that 
the  present  car  when  provided  with  an  additional  side  door, 
located  near  each  end,  thus  making  four  doors  in  each  side  of 
the  car,  will  best  meet  the  conditions  of  the  present  subway  and 
that  when  these  cars  are  properly  operated  through  the  stations 
as  rapidly  as  the  signal  system,  when  modified  as  recommended 
in  a  previous  report,  will  permit,  a  marked  increase  in  the  ca- 
pacity and  comfort  of  the  subway  will  be  realized.  The  follow- 
ing is  a  brief  abstract  of  Mr.  Arnold's  report : 

At  each  express  station  the  passenger  has  the  privilege  of 
transferring  from  the  local  trains  to  the  express  trains,  and  vice 
versa,  and  to  facilitate  this  transferring  the  five  express  stations 
are  arranged  with  island  platforms  between  the  tracks,  so  that 
the  passengers  can  leave  the  trains  of  one  service,  cross  the  plat- 
form, and  directly  enter  the  cars  of  the  other  service.  This 
privilege  is  much  used,  and  even  abused  to  a  great  extent ;  owing 
to  the  excessive  use  of  this  transfer  privilege  many  passengers, 
in  traveling  from  their  starting  points  to  their  destinations,  are 
loaded  and  unloaded  twice,  and  a  large  number  of  them  three 
times,  so  that  many  of  the  passengers  use  the  car  doors  four 
times,  and  some  six  times.  On  account  of  the  excessive  use  of 
the  doors  the  present  type  of  car,  which  ordinarily  gives  satis- 
factory service,  has  proved  to  be  entirely  inadequate  for  the 
subway.  '      :;  •;  * 

At  the  present  time  it  is  possible,  except  on  very  busy  days, 
to  get  30  trains  an  hour  through  the  limiting  stations  on  both 
the  local  and  the  express  tracks.  During  rush  hours  the  cars 
often  carry  twice  as  many  passengers  as  there  are  seats  and 
during  the  height  of  the  rush  periods  there  are  times  when  three 
times  as  many  passengers  are  carried  on  some  express  cars  as 
there  are  seats,  although  the  latter  condition  exists  for  only 
short  periods  of  time  on  very  bus\-  days.  Since  the  extension 
of  the  subway  to  Brooklyn  the  time  table  has  called  for  40  ex- 
press trains  per  hour  between  96th  street  and  Brooklyn  Bridge 
during  the  rush  periods.  The  delays  of  the  trains  at  the  station 
platforms,  however,  have  seriously  interfered  with  the  carrying 
out  of  this  scliedule,  and  although  there  are  parts  of  the  system 
where  40  trains  per  hour  are  supplied  during  certain  periods  of 
the  day,  this  rate  is  not  maintained  at  the  critical  part  of  the 
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rush  hour  period,  the  time  when  it  is  most  needed.     In  other  It  is  plain  that  in  order  to  run  40  trains  per  hour  through  the 

words,  as  soon  as  the  demand  for  seats  increases  beyond  a  cer-  subway  it  is  essential  that  more  door  openings  be  provided  than 

tain  limit  the  supply  of  scats  begins  to  decrease.  are  found  in  the  present  cars. 

Analysis  of  Delays  at  Station  Platforms.  Requirements  of  a  Successful  Subway  Car. 

The  present  arrangement  of  loading  and  unloading  passengers,  A  successful  car  for  the  present  subway  should  possess  as  many 

through  the  same  end  doors  of  the  cars,  is*the  chief  cause  for  the  as  possible  of  the  following  requirements: 

inefficient  operation  during  the  rush  hour  period.    An  analysis  of  i.     Separate  entrances  and  exits. 

the  average  time^ required  by  express  trains  at  a  station  platform  2.     A  space  which  can  be  cleared  so  as  to  be  ready  to  quickly 

durii|g*the  height  of  the  rush  hours  shows  the  following  figures :  receive  the  passengers  boarding  a  car. 

Average.  3-     Convenient  means  of  circulation  inside  the  car. 

1.  To  cp.n  doors  of  cars  after  train  has  stopped ."^"T*^"  4-    Standing-room  space  contiguous  to  the  exits. 

2.  To  .unload  an  aver.'-ge  of  163  passengers  through  14  doors  5.     As  many  crOSS-seatS  aS  practicable. 

3.  Oo  Had°an  average  "of  206  passengerrthrVugh'u  doors' (ii  6.     Exit  and  entrance  doors   sufficiently  removed   from  each 

,     T  '"1^"  .l*"*^°"'^^j i   ■■■■lu  ■■■•■■■  ",V itlVi    ^^  other  to  allow  for  the  car  stopping  convenient  to  guiding  rails  on 

t.     To  close  the  car  doors  and  give  the  signal  by  means  of  bell  t-t-     o                                 c           c 

rope  to  motorman '. 13  the  platforms. 

■*k-:Totalaveragetimeof  express  trains  at  station  platforms  i^^^  7-     ^ooTs  located   SO  as  to  minimize   the  danger   from  open 

tween    stopping    and    starting   during   the   height    of   the  soaces   at   curve   platforms. 

rush   hours    55  ^                                                                   . ,-     .  •                   .                 •  i      1 

The  various  cars  may  be  classified  in  accordance  with  the  num- 

Defects  in  Present  Arrangement.  btr  of  doors  in  the  sides  of  the  cars  as  follows: 

Apparently  the  only  permanent  way  to  improve  these  condi-  Cars  with  central  side  door  and  end  doors, 

lions  is  either  to  reduce  or  abandon  the  transfer  privilege,  or  to  ^''^''^  ^'^^  two  quarter  side  doors, 

change  the  car.     While  it  may  be  contended  that  such  convenient  ^ars  with  three  doors  near  center, 

means  of  transferring  at  so  many  points  should  not  have  been  ^"^^^  '''^^  '"^"^^^  ^"^^  ^°°'"^- 

provided,  it  is  Mr.  Arnold's  opinion  that  this  privilege,  having  ^'^^  ^^'^^^  ^^^^'^^  ^'"^'■'  "^^'  ""T^'                ,    .  ,       ^     ,       .  ' 

been  established,  'cannot  now  be  withdrawn,  and  that  the  only  ^^^^  °"^  ^^  ^^"^  ^^P"  "^^^'  ,^^^  Tl     /''.t!'  '^^,  ^°"^" 

remedy,  therefore,  is  to  change  the  cars.  ^udinal,  the  cross  "back-to-back,     or  of  the     walk-over     style. 

Tu                »                 1                    11  J     •             •    1       r  1-  t  ^       J  or  a  combination  of  two  or  more  styles. 

Ihe  present  car  works  very  well  durmg  periods  of  light  and  ,    ••      ,                    r        1      r^i.       u 

.  .  ,     .            ,        ,   .    ,                       •.  ■        II    1             .  The  advantages  and  disadvantages  of  each  of  the  above  type 

fairlv  heavy  travel,  but  as  soon  as  it  is  called  upon  to  carry  up-  *..        ,.,,       .u.              .       j              1 

\       s  ,                          .11          11          u                  1      ,1    1  of  cars  are  considered  in  Mr.  Arnold's  report  and  several  seat- 
wards  of'  100  passengers  tlic  single  end  doors  become  a  decided  ,  ,            ,    ^ 
1-     ,1        .              \  L\    ■     ■     ca  •           •     1       ji-       1                    1          •  ing  arrangements  are  presented  for  each  type. 
<li>advantasc  and  their  inefficiency  in  handling  large  crowds  sen-  f»  "        h                      1 

..u.-ly  Interferes  with  the  prompt  movement  of  trains.  'As  the  ^^-^^^  ^'^^f^  Central  Side  Doors  and  End  Doors. 
limit  of  capacity,  under  present  circumstances,  woyld  be  the  max- 
imum carrying  capacity  of  the  car,  k  is  essential  that  a  type  of  After  a  thorough  di.scussion  of  this  type  of  car,  Mr.  Arnold 
car  be  used  in  which  this  limit  can  be  easily  and  quickly  reached.  comes  to  this  conclusion:  "The  successful  use  of  the  central 
To  state  the  case  briefly,  the  principle  defect  in  the  present  car  is  side  door  in  terminal  work  does  not  furnish  a  precedent  which 
due  to  the  fact  that  a  definite  and  ready  circulation  of  traffic  is  demonstrates  that  tliis  type  of  car  would  be  satisfactory  under 
not  provided  for  and  that  owing  to  the  lack  of  sufficient  side  subway  conditions,  whereas  the  failure  of  the  center  door  on  the 
doors,  properly  located,  the  maximum  carrying  capacity  of  the  Boston  subway,  to  reduce'  the  length  of  stop  to  much  less  than 
car  cannot  be  easily  and  quickly  reached.  the  time  r^uired  in  the  New  York  subway,  even  with  the  present 

In  a  study  of  the  signa'l  system  it  was  found  that  trains  could  «^'nd  doors,  does  not  furnish  any  encouragement  toward  rebuild- 

be  run  between  stations  on  a  headway  of  90  seconds,  or  at  the  inR  t'le  present  subway  cars  so  as  fo  provide  them  with  center 

rate  of  40  trains  per  hour.     Because  of   delays  at  the  station  doors."    Although  signs  were  posted  in  the  Boston  cars  and  the 

platforms  and  also  on  account  of  the  arrangement  of  signals  on  guards  and  station  attendants  were  instructed  to  have  the  pas- 

tlie   tracks   approaching   the   stations   it   is   just   possible,   under  sengers  enter  the  cars  at  the  end  doors  and  leave  by  the  center 

prcscnt  conditions,  to  pass  ^o  trains  an  hour  through  the  busiest  ^^'^rs,  it  was  found  that  the  passengers  could  not  be  controlled 

stations  during  rush  hours.  If  the  present  arrangement  of  signals  sufficiently  to  mamtain  this  much  desired  circulation.    This  type 

is  retained  the  only  possible  way  to  secure  an  increase  in  the  ca-  of  car  is  being  used  in  the  Hudson  tunnels  successfully,  but  the 

pacity  of  the  subway  from  30  trains  per  hour  to  40  trains  per  coiiditions  are  very  different  from  those  in  the  subway. 

Iiour  is  to  scrap,  or  use  elsewhere,  the  entire  subway  car  body  Following  thi^  is  an  extensive  discussion  of  the  various  seatmg 

equipment  and  build  new  cars  at  an  expense  of  at  least  $>ooo,-  arrangements  of  this  type  of  car.     This  is  followed  by  a  discus- 

000.000,  and  re-arrange  the  present  platforms,  which  is  practical-  sion  of  cars  with  multi  side  doors,  such  as  used  on  the  Illmo's 

ly  prohibitive.  Central  Railroad. 

The  most  economical  and  efficient  way,  as  well  as  the  quickest,  1^  ;  •     •                 r 

to  secure  a  capacity  of  40  trains  per  hour  is  to  improve  the  signal  Multi  Side  Door  Car. 

system,  as  recommended  in  a  previous  report,  and  at  the  same  -j-^  ^^^^  ^^^  ^^,jj   ^jj^  ,,^r  car  would  necessitate  the  scrap- 

tmic  alter  the  present  cars  sufficiently  to  hmit  the  platform  waits  ^-^^  ^^  j,^^  ^^^  ,^^^,i^^  ^j  ^1^^  p^^^^^^  equipment  and  of  changing 

to  a  maximum  ol  3-:,  seconds.     It  should  be  understood  that  35  the  station  platforms.     To  use  these  cars  exclusively  it  is  also 

seconds  is  the  hmit  which  if  exceeded  would  at  once  affect  the  ^^^^^^^y  that  the  multi  iide  doors  be  promptly  closed  by  the 

headway  and  that  the  average  platform  wait  should,  therefore.  T^^^,^     j^  Chicago  there  is  apparently  no  difficulty  in  doing  this, 

be  less  than  this  m  order  to  provide  for  operating  exigencies.  T^  ^,^^  ^^^^^  -^^  ^,^^  ^^^^^.^^  ,,^,^i„g  r^,,^  hours  is  fully  ten  times 

To  secure  this  result  it  is  evident  that  the  loading  and  unload-  {^^  ,„^,^h  as  that  on  the  Illinois.  Central  during  the  corresponding 

ing  must  be  carried  on  at  the  same  time.     Some  improvements  p^j.^^^^      ^^  experience  in  the  sflbway  has  demonstrated  that  in 

should  also  be  expected   from  the  use  of  the  pneumatic   door  ^^j^j.  ^q  dogg  the  car  doors  during  the  rush  hour  period  a  corps ; 

handling  equipment  and  the  electric  door  signal.     These  changes  ^^  uniformed,  trained,  platform  guards,  in  addition  to  the  train^; 

should  bring  the  actual  wait  at  the  station  platform  down  to  the  g^,.^^^,^  j^  ai,solutely  necessary,  it  is  difficult  to  see  how  the  car, 

following  figures:  doors  could  be  closed  promptly,  thus  limiting  the  platform  delays, 

Seconds.  unless  the  stream  of  passengers  was  stopped  before  it  reached 

lVt^.i^^;^r:^:^::.a:iff.V^or;:;^{;\o^           '  the  loading  platform.     This  would  necessitate  a  radical  re-ar- 

passengers  throrgh   separate  doors,  both  processes  being                  •  .rangement   of   the   present  platforms. 

c.-irricd  on  at  the  snnic  time ,,.... 20  »,,               ,••■<■,                     •      ^      ^                  -j          ir         t    a.                u 

r:     Vo  close  doors  nnd  give. signal  to  motorman...... 8       .  If  the  itiulti  Side  door  car  IS  to  be  Considered  tor  future  sun- 

1.    Total  arerag^'time  of  tr.nitj.s  at  express  stiticms  during  rush  ^           j       platforms  should  be  arranged  SO  that  the  un- 

hours  should  not  excii-<l , 30  naj    ,    m^,    .j.ci.      .    ,                                                               ,^ 
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loading  can  be  done  upon  one  station  platform  and  the  loading 
can  be  accomplished  from  another  and  separate  platform. 

A  number  of  diflferent  seating  arrangements  are  discussed  for 
multi  side  door  cars  for  both  the  present  and  future  subways. 

The  type  of  car  recommended  by  Mr.  Arnold  for  the  present 
subway  is  tl'en  considered. 

Cars  With  Double  Doors  Near  Ends. 

Wnhout  weakening  the  present  car,  or  adding  materially  to  its 
weight,  it  is  possible  to  introduce  additional  side  doors,  one  near 
each  end  of  each  side  of  the  car  and  as  near  as  practicable  to 
the  present  end  doors,  the  distance  between  the  doors  being  at 
least  sufficient  to  furnish  a  pocket  for  the  sliding  doors. 

These  additional  doors  can  be  added  without  disturbing  the 
present  seating  arrangement  of  the  car  to  any  great  extent.  It  is 
true  that  the  introduction  of  these  doors  will  make  it  necessary 
to  remove  8  seats  from  each  car,  but  the  operation  of  the  cars 
in  actual  service  will,  make  it  possible  to  pass  so  many  more  cars 
through  the  subway  that  the  loss  of  8  seats  in  each  car  will  be 
more  than  offset  by  the  additional  seats  in  the  added  cars,  and 
the  extra  standing  room,  so  convenient  to  the  separate  exit,  is  a 
feature  which  will  decrease  the  station  waits,  and  thereby  in- 
crease the  schedule  speed. 

This  proposed  change  in  the  present  car  has  many  advantages 
which  even  a  casual  study  will  reveal.  The  new  doors  can  be 
used  for  ex'ts,  and  the  present  end  doors  for  entrances,  thus 
providing  at  once  the  means  of  carrying  on  the  process  of  un- 
loading and  loading  simultaneously  and  without  the  present  con- 
flict which  during  rush  hours  has  become  so  objectionable. 

This  car  provides  a  separate  space  for  leaving  passengers  to 
collect  around  the  exit  doors  without  blocking  the  space  which 
should  be  provided  for  the  passengers  entering  the  car.  The 
result  will  be  that  passengers  will  move  in  and  out  much  more 
quickly  than  at  present,  and  the  movement  of  passengers  into  the 
car  will  facilitate  the  movement  of  pass.engers  out  of  the  car. 

With  this  car  it  would  be  possible  to  keep  the  platforms  clear 
of  standing  passengers,  particularly  at  the  time  of  approaching  a 
station  where  considerable  additional  load  is  to  be  expected.  With 
the  present  cars  it  is  impossible  to  keep  the  platform  clear,  as  the 
passengers  readily  make  tlie  excuse  that  they  are  getting  ready 
to  leave  the  train  at  the  next  station.  With  a  clear  platform 
there  should  be  none  of  the  discomfort  now  experienced  in  board- 
ing a  crowded  car:  the  passengers  will  pass  rapidly  into  tlie  empty 
car  Vestibule,  and  can  move  at  once  into  the  space  which  has  been 
vacated  by  the  leaving  passengers. 

There  should  be  no  hesitation  on  the  part  of  a  passenger  in  the 
selection  of  an  entrance  with  this  type  of  car.  as  is  so  often  the 
case  with  "the  multi  side-door  car.  Under  these  circumstances 
there  is  no  reason  why  a  rate  of  flow  of  passengers  m  and  out 
df  the  car  amoimting  to  at  least  5  passengers  per  car  per  second 
should  not  be  expected  with  this  car  with  double  doors  near  the 
end.  and  this  rate. is  fully  as  good  as  the  experience  in  Chicago 
would  lead  us  to  expect  from  the  multi  side  door  cars»  even 
with  8  doors  distributed  the  entire  length  of  the  car.     .   ' 

While  this  type  of  car  provides  for  set'ting  up  and  maintaining 
a  circulation,  this  circulation  is  not  obtained  at  the  expense  of 
comfort  to  the  through  passengers,  as  the  circulation  is  confined 
to  the  two  ends  of  the  car,  and  it  is  tlierefore  not  necessary  for 
a  passenger  boarding  a  train  at  one  station  and  getting  off  at 
another  to  pass  through  half  the  length  of  the  car,  with  the  at- 
tendant discomfort  to  both  himself  and  to  all  of  the  other  pas- 
sengers in  the  car. 

Both  the  exit  and  the  entrance  doors  are  directly  imder  the 
eye  of  the  guard,  who  is  thus  in  a  position  to  accentuate  the  circu- 
lation, and,  therefore  the  rapidity  of  handling  the  passengers,  by 
opening  the  exit  door  slightly  in  advance  of  the  entrance  door, 
which  can  easily  be  done  by  either  meclianical  or  pneumatic 
means.  This  car  lends  itself  readily  to  the  introduction  of  plat- 
form railings  at  all  of  the  more  important  station  platforms. 

The  standing  room  in  this  car  can  be  increased  during  rush 
hours  by  folding  up  the  two  seats  between  the  doors,  and,  while 
this  practice  is  not  to  be  commended,  there  will  be  times,  and 
particularly  on  heavy  days,  such  as  Mondays,  vlun  tliis  feature 
could  be  utilized. 


The  present  cars  can  be  changed  to  conform  to  this  arrange- 
ment for  an  expense  of  about  $2,000  for  each  steel  car,  and  about 
$1,500  for  each  composite  car. 

For  the  present  subway  this  car  seems  to  possess  more  ad- 
vantages and  fewer  disadvantages,  both  from  the  standpoint  of 
the  public  and  the' operating  company,  than  any  other  type,  and 
its  use  will  increase  the  capacity  of  the  subway  sufficiently  to 
fully  justify  the  expense  of  altering  the  present  cars  into  cars  of 
this  type. 

More  Compact  Seats  for  Future  Cars  in  Present  Subzcay. 

In  the  present  subway  cars  the  space  devoted  to  the  cross  seats 
is  used  in  an  uneconomical  manner.  There  are  70  inches  be- 
tween the  center  of  the  backs  of  these  seats,  which  is  taken  up  by 
two  6-inch  back  cushions,  two  18-inch  seats  and  a  clear  space  be- 
tween seats  of  22  inches.  Where  space  is  as  much  at  a  premium 
as  it  is  in  the  subway  cars,  the  arrangement  of  these  seats  should 
be  made  more  compact,  and  this  can  be  done  without  sacriticing 
the  comfort  now  secured  with  the  more  liberal  spacing.  For 
double  side  seats,  served  from  a  center  aisle,  a  clear  distance  of 
20  inches  between  seats  is  sufficient,  and  the  allowance  of  18 
inches  for  each  seat,  together  with  its  back,  has  been  found  sat- 
isfactory, thus  making  a  total  over-all  distance  of  56  inches  for 
one  bank  of  seats.  The  width  of  18  inches  for  each  passenger 
for  the  cross  seats  and  of  19  inches  for  the  longitudinal  seats  in 
the  present  car  is  good  practice. 

With  the  more  economical  arrangement  of  cross  seats,  more 
space  can  be  devoted  to  such  seats  and  at  the  same  time  the  seat- 
ing capacity  of  the  car  can  be  increased.  Tliis  improvement 
should  be  kept  in  mind  in  ordering  future  cars  for  tlic  present 
subwaj*. 

Recommendations. 

The  recoimnendations,  summarized,  are  as  follows: 
First — That  every  car  used  in  regular  passenger  service  in  the 
present  subway  be  provided  y/ith  two  additional  side  doors,  lo- 
cated near  the  ends.        ',  ' "  ^  ~  ' 
This  car  is  recommended  for  the  following  reasons: 

1.  The  double-door  space  at  each  end  of  the  car  will  greatly 
reduce  the  present  station  waits. 

2.  The  separate  exits  and  entrances  will  remove  the  present 
uncomfortable  conflict  at  the  car  doors. 

3.  The  present  cars  can  be  altered  into  this  type  of  car  with- 
out detracting  from  their  structural  strength,  or  materially  alter- 
ing the  present  seating  arrangement. 

4.  The  result  in  increased  carrying  capacity  due  to  the  changes 
will  abundantly  justify  the  investment..,  •; 

5.  This  is  the  only  type  of  car  with  additional  doors  that  will 
not  materially  increase  the  present  trouble  due  to  curved  plat- 
forms.     '-^  ■•  '■  V-. .."  :.':\  ■  "^:    "V;v 

Second — ^That  all  cars  be  provided  with  either  pneumatic  or 
other  means  for  quickly  opening  and  closing  the  doors,  and  with 
signals  which  will  automatically  indicate  to  the  motprman  when 
the  last  door  is  closed.  ' '' 

Third — That  all  new  cars  be  of  metal  and  provided  with  seats 
more  economically  arranged. 

Fourth — That  when  the  cars  of  the  double  end-door  type  are 
put  into  service  a  system  of  platform  railings  be  provided  to  di- 
rect the  passengers. 

Fifth — That  for  future  subways  a  wider  car^Iiould  l^e  consid- 
ered. This  car  may  be  a  multi  side-door  car.  if  separate  plat- 
forms can  be  arranged  for  each  class  of  trains,  and  if  the  sta- 
tions can  be  designed  to  control  the  flow  of  passengers  at  the 
entrance  to  the  platform  instead  of  directly  at  the  car  doors.  If, 
however,  it  is  found  that  it  is  impracticable  to  design  stations 
with  sufficient  room  for  waiting  passengers  independent  of  the 
station  platforms,  it  will  probably  be  found  that  the  best  car  for 
future  subways  is  a  wide  car  of  the  type  with  double  doors  near 
ends. 

Sixth — That  if  it  is  found  that  future  subways  cannot  be  built 
without  the  occasional  use  of  curved  platforms,  the  cars  for  tliese 
future  subways  should  be  designed  SO  as  to  allow  the  station 
platforms  to  extend  under  the  car  in  such  a  way  that  the  neces- 
sity for  sliding  platforms  will  be  obviated. 
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MORE   ABOUT  SMOKE  STACKS. 


^  

lu  THE  Editor: 

In  the  March  number  of  your  Journal,  page  85,  appeared  an 
article  on  the  subject  of  smokestacks  by  Mr.  W.  E.  Johnston, 
which,  while  it  \vas  evidently  the  result  of  much  thought,  and 
gave  results  which  would  probtibly  be  successful  in  service,  could 
never  become  popular  with  builders  or  users  of  locomotives  to 
any  extent  on  account  of  the  great  variation  in  sjfick  diameter 
given  for  a  small  variation  in  the  diameter  of  the  e 
Thus  for  a  43/'"  nozzle,  wMth  a  distance  from  nozzl 
40",  Mr.  Johnston's  diagram  would  give  a  stack  dia' 
Now,  suppose  we  found  we  could  use  a  5"  nozzle 
a  free  steamer,  we  find  we  should  have  equipped  the 
a  15^^"  stack. 

The  Master  Mechanics'  Committee  of  1906  ignore  the  factor 
of  nozzle  diameter  altogether,  making  the  diameter  of  stack  de- 
pend entirely  upon  the  diameter  of  the  sniokebox,  and  the  dis- 
tance from  nozzle  to  choke.  While  the  factor  of  nozzle  diameter 
undoubtedly  sliould  enter  into  the  question,  it  is  only  in  a  slight 
degree  that  it  affects  the  stack  diameter. 

This  peculiarity  in  Mr.  Johnston's  deductions  undoubtedly 
arose  from  his  attempt  to  reconcile  the  recommendations  of  the 
three  committees  of  the  Master  Mechanics'  Association,  those  of 
^Sq6,  1903  and  1906,  whereas  those  of  1906  alone  are  based  upon 


st  nozzle. 

choke  of 

r  of  _I4". 

ave 

gine  with 


D  =  (d+^)M 


UJ 


or 


c  =  Diam.  of  cvlinder. 


FIG.    r. 

a  front  end  without  draft  pipes.  The  commiitecs  of  1^96  and 
1903  niade  the  exhaust  jet  fill  the  stack,  while  the  last  committee 
leave  a  considerable  space  (shown  by  the  shaded  portion  of  the 
template.  Fig.  2)  around  the  jet  for  the  entrainment  of  gases. 
It  is  for  this  reason  that  the  stacks  of  the  1906  committee  are 
larger  than  those  previously  used  and  any  attempt  to  reconcile 
these  results  with  those  previously  obtained  with  the  use  of  draft 
pipes  cannot  give  a  rational  progression. 

For  the  purpose  of  obtaining  the  correct  stack  diameter  in  the 
dniwing  room  I  have  found  a  template  of  the  form  shown  in 
Fig.  2  to  be  very  useful.  This  is. made  on  celluloid  or  tracing 
cloth  to  the  scale  of  the  elevation  drawing  of  the  locomotive 
and  its  form  is  based  solely  upon  the  1906  tests,  except  as  the^ 
are  varied  slightly  by  taking  the  nozzle  diameter  into  considera- 
tion. The  taper  of  the  exhaust  jet  (2  in  12)  was  determined  by 
the  1896  tests,  and  has  since  been  verified  for  the  type  of  nozzle 
commonly  used— that  with  sides  tapering  to  from  i"  to  3"  of 
the  top. 

Mr.  A.  J.  Pitkin,  then  general  manager  of  the  Schenectady  Lo- 
comotive Works,  made  tests  some  years  ago  by  painting  the  in- 
side of  various  sizes  of  stacks  and  noting  where  the  cinders  re- 
moved the  fresh  paint.  His  results  gave  an  angle  of  9°,  which 
is  almost  identical  with  a  taper  of  2"  in  12".  In  fact,  this  form 
of  the  jet  for  the  common  type  of  nozzle  has  never  been  called 
in  question.  Therefore,  we  have  but  to  start  with  the  diameter 
of  nozzle,  add  the  height  "A"  divided  by  6,  see  Fig.  i  (corre- 
sponding to  a  taper  of  2  in  12),  and  multiply  by  1.4,  a  constant 
giving  the  proper  proportion  of  space  around  the  jet  as  deter- 
mined by  the  1906  tests.    This  gives  the  first  formula. 

The  second  may  be  used  where  the  size  of  nozzle  is  not  known, 
and  is  based  on  the  rough  and  ready  rule  that  the  nozzle  diameter 


is  about  J4  the  diameter  of  the  cylinder.  This  is  not  accurate 
enough  for  exhaust  nozzles,  but  is  sufficiently  so  for  smoke- 
stacks. 

To  use  the  template,  place  the  fine  giving  the  proper  diameter 
of  exhaust  nozzle  at  the  top  of  the  nozzle,  and  read  the  diameter 
of  stack  from  the  line  nearest  the  desired  location  of  choke.  The 
taper  of  stack  should  correspond  with  the  taper  of  the  jet. 

Those  wlio  h.'ive  attempted  to  use  the  ^Master  Mechanics'  for- 
mula for  stack  diameters,  have  often  been  "held  up"  on  the  start 
by  the  admonition  to  make  "h" — the  distance  from  center  line 
of  boiler  to  top  of  nozzle — "as  great  as  possible."  The  question 
is,  how  great  can  it  be  made?  This  lower  limit  is  obviously  de- 
termined by  the  amount  of  area  desired  below  the  diaphragm 


FIG.   2. 

plate.  For  self -cleaning  front  ends,  a  damper  which  may  be  ad- 
justed to  give  from  5^  to  Jg  of  the  area  of  the  tubes,  will  be 
found  to  give  satisfaction.  Allpw  &  sufficient  space  for  the  work- 
ing of  this  damper,  and  the  height  of  the  tip>  which  should  be 
above  the  horizontal  plate,  will  give  the  lowest  possible  nozzle. 

It  will  be  understood  from  the  foregoing,  that  the  rules  given 
apply  only  to  tapered  stacks  of  the  form  recommended  by  the 
1906  report,  without  draft  pipes,  and  to  the  type  of  nozzle  most 
commonly  >dsed.  The  remarks  about  dampers  apply  to  "self- 
cleaning"  front  ends  of  the  Lake  Shore  type. 


Hal.  R.  Stafford. 


SCHEXECTADY,    N.    Y. 


May,  1908. 
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ANNEALING  FIREBOX  STEEL. 


The  question  as  to  the  advisability  of  anneaHng  firebox  steel 
is  one  that  does  not  seem  to  be  generally  understood  in  connec- 
tion with  railroad  boiler  shop  practice.  The  following  notes,  for 
which  we  are  indebted  to  C.  A.  Seley,  mechanical  engineer  of 
the  Rock  Island  Lines,  are  lof  interest  in  this  connection. 

Authorities  are  not  stron§4h  urging  annealing  for  boiler  steel, 
principally  because  of  the  uneven  results  obtained  by  reason  of 
crude  methods  employed,  and  the  fact  that  exact  temperatures 
that  are  necessary  for  results  are  not  obtained.  G.  G.  Mehrtens, 
Trans.  A.  S.  C.  E.,  1893,  says:  "Annealing  is  of  advantage  to 
9II  steel  above  64,000  pounds  strength  per  square  inch,  but  it  is 
questionable  whether  it  is  necessary  in  softer  steels.  The  dis- 
tortions due  to  heating  cause  trouble  in  subsequent  straighten- 
ing, especially  of  thin  plates."     (Kent,  page  395.) 

Other  authorities  on  boiler  work  and  on  metallurgy  give  the 
impression  that  annealing  is  so  little  practiced  that  the  majority 
of  boilers  are  built  without  it.  It  is  not  denied  that  annealing 
under  proper  management  may  be  a  benefit,  but  on  account  of 
methods  employed,  the  wisdom  of  chancing  injury  is  doubted. 

Based  on  these  opinions,  the  necessity  for  putting  side  sheets 


"As  soon  as  it  is  hot,  take  it  out  of  the  fire,  the  sooner  the  better, 
and  cool  it  as  slowly  as  possible"  (Crescent  Steel  Co.).  "An- 
nealing for  a  short  time  at  moderate  temperature  does  not  very 
largely  increase  the  size  of  the  grain,  but  prolonged  heating  at 
low  temperature  or  comparatively  short  heating  at  very  high 
temperatures  produces  a  very  coarse  grained  structure"  (Har- 
bord,  Metallurgy  of  Steel,  page  686). 

Metcalf  in  "Manual  for  Steel  Users,"  page  85,  explains  that 
steel  will  assume  a  structure  dependent  on  temperature,  hence 
the  process  of  annealing  is  accomplished  primarily  by  the  heat- 
ing to  a  proper  temperature.  With  steels  that  harden,  the 
amount  of  softness  retained  is  a  direct  function  of  the  length 
of  time  of  cooling.  In  non-tempering  steel  this  seems  less  im- 
portant, and  if  reasonably  even  cooling  can  be  secured,  it  is  be- 
lieved that  nothing  is  gained  by  a  prolonged  period. 

The  accompanying  diagram,  illustrating  this  matter  very  clear- 
ly, is  from  "Harbord's  Metallurgy  of  Steel."  It  shows  the  effect 
on  the  grain  of  the  steel  by  heating  up  to  various  temperatures 
and  then  cooling  down.  It  shows  the  height  of  temperature 
necessary  to  produce  any  change,  and  the  bad  effect  of  too  high 
heat.'  It  does  not  show  bad  cflfect  of  long  continued  low  heat. 

To  make  the  graphical  diagram  more  valuable,  the  following 
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EFFECT  ON  THE  GRAIN  OF  STEEL  DUE  TO  HE.\TING  UP  TO  VARIOUS   TEMPERATURES    AND    THEN    COOLING    DOWN. 

FROM   •■jiARBORli's    MEIAU.UKGY  OF  STEEL." 


and  most  crown  sheets  into  an  annealing  furnace  is  doubtful. 
They  have  not  had  such  an  amount  of  work  in  most  cases  as  to 
introduce  serious  internal  strains. 

Assuming  the  necessity  for  annealing  sheets  that  have  been 
flanged  or  worked  a  considerable  amount,  the  authorities  have 
this  to  say  as  to  proper  methods.  Kent  says  (page  395)  :  "The 
best  results  from  annealing  will  probably  be  obtained  by  intro- 
ducing the  material  into  a  uniformly-heated  oven  in  which  the 
temperature  is  not  so  high  as  to  cause  a  possibility  of  cracking 
by  sudden  and  unequal  changing  of  temperature,  then  gradually 
raising  the  temperature  of  the  material  until  it  is  uniformly 
about  1,200  degrees  F.,  then  withdrawing  the  material  after  the 
temperature  is  somewhat  reduced,  and  cooling  under  shelter  of 
a  muffle  sufficiently  to  prevent  too  free  and  unequal  cooling  on 
the  one  hand,  or  excessively  slow  cooling  on  the  other." 

All  authorities  agree  on  the  following  points : 

First:  The  steel  should  be  heated  slowly  and  evenly,  the  latter 
point  being  particularly  observed. 

Second:  The  maximum  heat  should  be  a  bright  cherry  (Cres- 
cent Steel  Co.)  or  medium  orange  (Wm.  Metcalf,  in  "Manual 
for  Steel  Users,"  page  86).  Heat  should  not  go  to  bright  orange 
or  the  lemon  shades. 

Third:  As  soon  as  thoroughly  heated,  as  above,  it  should  be 
removed  from  the  fire,  as  "every  additional  moment  of  heating 
will  only  injure  the  steel   ("Manual  for  Steel  Users,"  page  86). 


table  is  reproduced  from  Kent,  showing  high  temperature,  judged 
by  color,  as  follows : 

Deg.  C  Deg.  F. 

Incipient    red    heat .»..»;.»-.«i^;-...v^:v..   .   Mi      "  1*77 

Dull  red  heat ,>:^....]^,,,i:^ii:.^i-i.^.iy.::\,,^99i  ^^.'  1292 

Incipient   cherrj'-rtd    heat.. ii.v4.*.^..i.,.vr  ..;••♦.  1472 

Cherry-red    iicat     ,,  .  .  ...  i.i>'.  •>.*  .- 1   '#••'»•■  1668 

Clear    cherry-red    heat.  ..V... . .  .■..- ii^.i..  .  -  .     lOOO  1832 

Deep   orange   heat    ..  ....i.. ;....>..,. i*.. . .     1100  2021 

Clear   orange   heat .»*:,...- .^*.'.,.^,-.,.  ..  .      1200  2192 

White   heat ^ ....;... .i.^.*v..V.  .. .      ISOO  2372 

Bright   white  heat HOO  2552 

Dazzling  white   heat 1500  <o  1600    2732  to  2912 

International  Master  Boiler  Makers'  Association. — The 
second  annual  convention  of  this  association  will  be  held  at  the 
Hotel  Pontchartrain,  Detroit,  Mich.,  May  26,  27  and  28,  1908. 
The  subjects,  on  which  there  will  be  committee  reports  and  dis- 
cussions, include, — the  best  method  of  applying  and  caring  for 
flues ;  boiler  explosions,  cause  and  remedy ;  applying  flexible  stay- 
bolts;  use  of  oil  in  locomotive  boiler  shops  and  subjects  for 
discussion  at  the  following  convention.  In  addition  to  these 
there  will  be  a  number  of  topical  discussions  and  individual 
papers.  The  secretary  of  this  association  is  Harry  D.  Vought, 
62  Liberty  street,  New  York. 


Wood  Preservation. — It  is  estimated  that  a  fence  post,  which 
will  ordinarily  last  about  two  years,  will,  if  given  preservative 
treatment,  costing  about  ten  cents,  last  eighteen  years. 
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COMBUSTION  AND  HEAT  BALANCES  IN  LOCO- 
MOTIVES.* 


By  Lawford  H.  Fry, 


The  heat  losses  in  a  locomotive  boiler  divide  themselves  into 
three  main  groups  : — 

1.  Loss  of  heat  in  the  products  of  combustion. 

2.  Loss  of  heat  by  external  radiation. 

3.  Loss  of  heat  by  imperfect  combustion. 

These  three  losses  with  the  heat  usefully  employed  in  the  pro- 
duction of  steam  must  account  for  all  of  the  heat  contained  in 
the  coal,  and  complete  the  heat  balance. 

(i)  Loss  of  Heat  in  the  Products  of  Combustion. — The  prod- 
ucts of  combustion  consist  of  certain  dry  gases,  as  shown  by  the 
analyses  of  the  flue  gases,  and  in  addition  to  these  a  considerable 
amount  of  water-vapor  from  the  water  of  combustion  of  the 
hydrogen  in  the  coal,  and*  from  the  moisture  in  the  coal  and  in 
the  air.  There  is  also  a  trace  of  sulphuric  acid  from  the  com- 
bustion of  the  sulphur.  In  the  St.  Louis  tests,  the  water  of  com- 
bustion with  the  sulphuric  acid  amounted  to  0.40  lb.  per  pound 
of  coal  burned.  The  moisture  in  the  coal  was  always  in  the 
neighborhood  of  i  per  cent.,  and  therefore  the  water-vapor  pro- 
duced, per  pound  of  coal  burned,  may  be  taken  with  sufficient 
accuracy  as  0.41  lb.  This  comprises'  the  water  of  combustion 
and  the  moisture  in  the  coal  as  fired.  In  addition  to  this  vapor, 
the  moisture  in  the  air' admitted  for  combustion  must  be  taken 
into  account.  The  percentage  of  moisture  in  the  air  can  be  de- 
termined from  the  wet  and  dry  thermometer  readings  which 
were  taken. 
The  mean  figures  thus  obtained  are : — 

Series  100 l.Cr>  per    cent,    moisture. 

Series  200 1,18  " 

.Series  60O 0.fi2  "  "  " 

Se.jes  800 0.48  " 

These  show  that  there  was  a  considerable  variation  in  tlie  con- 
dition of  the  various  series  of  tests,  but  in  each  series  the  in- 
dividual tests  do  not  show  a  wide  variation  from  the  mean. 

The  weight  of  the  dry  gaseous  products  of  combustion  per 
pound  of  coal  burned  is  0.54  lb.  more  than  the  weight  of  air 
supplied  per  pound  of  coal. 

The  amount  of  heat  carried  off  by  the  products  of  combustion 
depends  on  the  weights  of  dry  gas  and  water  vapor  produced 
per  pound  of  coal  burned ;  on  the  temperature  at  which  they 
escape  to  the  smoke-box ;  and  on  the  specific  heat  of  these  sub- 
stances. 

(2)  I.0SS  of  Heat  by  External  Radiation. — This  loss  was  not 
measured  in  the  St.  Louis  tests,  and,  as  the  loss  by  unburnt  coal 
was  not  measured,  the  radiation  loss  cannot  be  determined  by 
difference.  It  seems,  however,  permissible  to  assume  that  the 
loss  by  external  radiation  is  5  per  cent,  of  the  heat  utilized  by 
the  boiler  in  evaporation.  This  cannot  introduce  any  essential 
error,  and  it  harmonizes  with  the  little  that  has  been  published 
on  this  subject.  Professor  Hitchcock  shows  a  loss  up  to  3.61 
per  cent.,  which  is  6.3  per  cent,  of  the  heat  of  evaporation.  Pro- 
fessor Goss  says  that  experiment  has  shown  that  a  locomotive 
running  at  28  miles  an  hour  loses  by  external  radiation  about  2 
per  cent,  of  the  power  developed. 

(3)  Loss  by  Imperfect  Combustion. — This  falls  under  two 
heads : — 

(i)  Loss  by  production  of  carbon-monoxide, 
(ii)  Loss  by  escape  of  unburnt  coal  at  chimney  and  ashpan. 
(i)  The  first-mentioned  loss  can  be  calculated  from  the  an- 
alysis of  the  flue  gases.  The  Pennsylvania  report  shows  the  per- 
centage of  loss  in  each  test  by  the  production  of  CO.  There  is 
a  general  tendency  for  the  loss  by  CO  to  increase  as  the  rate 
of  combustion  is  increased,  but  except  in  Series  100  there  is  no 
very  serious  loss  on  this  score.  In  Series  100  one  individual  test 
shows  a  loss  of  16.33  per  cent,  by  CO.  This  is  due  to  the  rapid- 
ity with  which  the  air-supply  falls  off  as  the  rate  of  combustion 
is  increased.  Evidently  the  difficulty  of  getting  air  to  the  fire 
limited  the  power  of  this  boiler  and  prevented  the  rate  of  com- 
bustion being  pushed  above  90  lbs.  of  coal  per  square  foot  per 

•  Extracts    from   a   paper   presented   before   the    Institution    of   Mechanical 
Engineers  at  the  meeting  on   March  27,   lOOS. 


hour.  The  relation  between  the  loss  of  heat  by  CO  and  the  rate 
of  combustion  in  this  case  varies  so  much  that  it  is  difficult  to 
draw  a  mean  curve  to  express  this  relation  with  proper  accuracy, 
(ii)  The  loss  of  heat  by  the  escape  of  unburnt  coal  is  the  most 
important  loss  in  the  heat  balance  when  the  boiler  is  working  at 
full  power.     The  coal  escapes  unburnt  in  three  ways : — 

(a)  Partially  unconsumed  as  sparks. 

(b)  Partially  unconsumed  in  the  ashpan, 

(c)  As  upconsumed  gas  in  the  products  of  combustion.  This 

last  entails  a  secondary  loss  by 

(d)  The  sensible  heat  of  the  unconsumed  gas  in  the  smoke- 

box. 

As  the  necessary  observations  were  not  taken,  it  is  not  possible 

in  the  present  tests  to  determine  the  separate  value  of  each  of 

thf  four  items  of  the  loss  by  unburnt  coal,  but  the  total  amount 

of  hc.-it  lost  can  be  determined  by  the  method  which  is  described 

below,  and  which  is  illustrated  by  the  following  example : — 

In  Test  8,006  there  is  known  Per  cent. 

H»  ?t    of    evaporation 47.20 

Heat   lost   by   external    radiation ?.36 

Heat   lost   in  the   production  of   CO 0.70 

50.26 
This   Uavcs   ns  the  loss  to  be  divided   between  the  products 

of   combustion   and    unburnt   coal 49.74 


100.00 
The  heat  lost  in  this  test  ui  tlic  products  of  combustion  is  19.30 
per  cent,  of  the  total  heat  of  the  coal  actually  burned.  Now,  if 
for  example,  25  per  cent,  of  the  coal  were  to  escape  unburnt,  the 
l<iss  in  the  products  of  combustion  would  apply  only  on  the  re- 
maining 75  per  cent,  actually  burned,  and  would  be  0.75  X  19-3. 
or  14.S  per  cent,  of  the  heat  of  all  the  coal  fired.  Consequently, 
if  P  is  the  percentage  of  heat  lost  by  coal  escaping  unburnt,  the 

100  —  P 

loss  in  the  products  of  combustion  is  19.3  per  cent,  of 

100 
the  total  coal  fired,  or  calling  this  Pi  we  have 

100  —  P 

19.3 


and 


100 
P,  -}-  P  =  49.74 


whence,  by  simple  algebra,  it  is  found  that  P,  the  loss  by  un- 
burnt coal,  is  37.70  per  cent. 

The  general  case  is  as  follows: — 

The  calculations  determine  the  loss  in  the  products  of  com- 
bustion (including  excess  air)  as  a  percentage  of  the  total  heat 
of  the  coal  actually  burned.  In  the  heat  balance  this  loss  must 
be  expressed  as  a  percentage  Of  the  total  heat  of  all  the  coal 
fired.    If  of  the  coal  fired,  P  per  cent,  escapes  unburnt,  the  figures 

TOO —  P 

must  be  reduced  in  the  proportion  *  — to  show  the  loss  of 

100 
heat  in  the  products  of  combustion  as  a  percentage  of  the  heat 
in  the  coal  fired.    Represent  this  percentage  by  Pi.    Then,  if  X 
be  the  quantity  required  to  complete  the  heat  balance  as  in  the 
above  example, 

P  -f  P,  =  X. 

Let  Pj  be  the  percentage  of  heat  lost  in  the  products  of  combus- 
tion per  pound  of  coal  burned;  then,  as  explained  above, 

100  —  P 

— P, (4) 


P,    = 


100 


100 

p 


thence 


and 


and 


P  + 


P,  =  X; 


100 


P  (100  —  PJ  TT  100  fX  —  P  ); 

100(X  — PJ- 
P  =  ^ 


.<5) 


100  (—  P,) 

and  X  and  Ps  being  known,  P,  the  loss  bj'^  unburnt  coal,  can  be 
found.  Having  found  P  from  equation  (5),  Pi,  the  loss  by  the 
products  of  combustion  per  pound  of  coal  fired,  is  found  from 

*  This  is  an   approximate   factor   to   simplify   the   calculation.     The  exact 
lOO-^P-f-d 

factor  would  be ,  where  d  is  the  loss  by  the  sensible  heat  in 

100 
the   unconsumed   gas   as  a   percentage   of  the  total   heat   in    the   coal   fired. 
The  eflFect  of  d  is  so  small  that  it  is  negligible. 
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equation  (4).     The  losses  thus  found  complete  the  heat  balance. 

TESTS    AT    ALTOONA    WITH    BITUMINOUS    COAL. 

At  the  close  of  the  St.  Louis  E.xhibition,  the  Locomotive  Test- 
ing Plant  was  transferred  to  the  shops  of  the  Pennsylvania  Rail- 
road, where  it  is  now  in  regular  operation.  A  series  of  tests 
were  made  with  one  of  the  standard  Pennsylvania  Railroad 
single-expansion  Atlantic  type  locomotives  which  has  cylinders 
JO' .'  inches  in  diameter,  with  26  inches  stroke^  and  driving  wheels 
f)  feet  8  inches  in  diameter.  o^v^r.-    '     •^-   '  .  v  '   '  .'-■ 

Three  series  were  run:  (a)  with  the  full  grate  area  of  55.5 
s(|uare  feet ;  (/3)  with  the  front  of  the  grate  covered  with  fire- 
lirick  so  that  the  effective  grate  area  was  reduced  to  39.5  square 
feet,  the  ratio  of  grate  area  to  heating  surface  being  i  to  58.7; 
(  })  with  the  effective  grate  area  still  further  reduced  to  29.76 
square  feet,  giving  a  ratio  of  grate  area  to  heating  surface  of 
I  to  77.9. 

In  each  of  the  series  four  tests  were  run,  one  at  80  revolu- 
tions per  minute  with  a  nominal  cut-off  at  15  per  cent,  of  the 
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LOSSES  OF   HEAT  IN  LOCOMOTIVE  BOILERS — ^ST.   LOUIS   TESTS. 

-troke,  one  at  120  revolutions  with  20  per  cent,  cut-off,  one  at 
J  60  revolutions  with  25  per  cent,  cut-off,  and  one  at  160  revo- 
lutions with  a  cut-off  of  32  per  cent.    This  last  combination  of 
peed  and  cut-off  taxed  the  boiler  to  its  maximum  capacity. 

The  coal  used  contained  more  volatile  matter  than  that  used 
at  St.  Louis  (35  per  cent,  instead  of  16  per  cent.)  and  was  less 
triable.  An  ultimate  analysis  was  net  made.  The  proximate 
■analysis  of  the  coal  was: — 

Fi.xcd   carbon    57.2  per  cent. 

Volatile   combustible    35.0     " 

Ash 6.7     " 

Moisture     1.1     " 

[The  author  here  analyzed  the  processes  of  combustion  in  the 
iliree  series  of  tests  by  the  same  methods  used  for  the  St.  Louis 
tests.] 

In  analyzing  this  series  of  tests  the  rate  of  combustion  has 
'>een  measured  by  the  total  weight  of  coal  fired  per  hour,  and 
uot  as  for  the  St.  Louis  tests  by  the  weight  of  coal  fired  per 
square  foot  of  grate  area  per  hour.     This  has  been  done  because 


it  was  found  that  if  any  given  quantity  of  coal,  as  for  instance 
4,000  pounds,  is  fired  per  hour,  the  boiler  efficiency  is  indepen- 
dent of  the  grate  area,  beipg  practically  the  same  whether  the 
coal  is  burned  on  the  gratejof  55.5  square  feet  at  72  pounds  per 
square  foot,  or  on  tlie  grate  of  29.76  square  feet  at  134  pounds 
per  square  foot  per  hour.  The  reason,  of  course,  is  that  in  the 
three  series  of  tests  the  firebox  volume  is  the  controlling  factor 
in  the  combustion,  and  is  constant;  so  that  a  given  quantity  of 
coal  has  in  all  three  tests  practically  the  same  opportunity  of 
complete  combustion  irrespective  of  the  rate  at  which  it  is  fired 
per  square  foot  of  grate. 

SUMMARY  OF  RESULTS. 

St.  Louis  Tests. — 1  he  calculations  which  have  been  described 
have  determined  for  various  rates  of  firing  for  each  locomotive 
the  values  of  the  five  items  of  the  beat  balance, 
(i)    Loss  by  formation  of  CO. 

(2)  Loss  of  heat  carried  off  in  the  products  of  combustion. 

(3)  Loss  by  coal  escaping  unburn t 

(4)  Loss  by  external  radiation    (assumed). 

(5)  Useful  heat  of  evaporation. 

'Ihe  various  values  foinid  for  these  items  (with  the  exception 
of  the  radiation)  are  shown  by  the  accompanying  curves.  From 
an  examination  of  these  it  will  be  seen  that  they  are  calculated 
for  rates  of  firing  of  from  20  to  140  lbs.  of  dry  coal  per  square 
foot  of  grate  per  hour,  and  that  within  these  limits  the  four 
chief  items  of  the  heat-balance  are  affected  as  follows  by  an  in- 
crease in  the  rate  of  firing: — 

The  loss  by  CO  increases   from  a  trace  up  to  about  2  per 
cent,  except  in  scries  100,  which  is  abnormal  in  this  respect, 
and  sliows  losses  up  to  about  13.8  per  cent. 
The  Ic^s  of  heat  in  the  gaseous  products  of  combustion  dc- 

crease ,  from  about  18  per  cent,  to  about  11  per  cent. 
The  l-i  ty  unburnt  coal  increases  from  about  4  per  cent. 

to  :  o<  '•*.  40  per  cent. 
Thr  boil,  r  efficiency,  being  affected  by  the  combination  of 
the  above  changes,  decreases  from  about  74  per  cent,  to 
at>:ui  .}3  per  cent. 

The  heat-balances  show  the  result  of  two  separate  operations 
within  the  boiler,  viz.,  the  production  of  heat  by  combustion  in 
the  fire-box  and  the  absorption  of  heat  by  the  heating  surface. 
It  is  -nterc sting  to  separate  the  efficiencies  of  these  two  opera- 
tion h. 

Ti.e  losses  by  CO  and  by  unburnt  coal  are  due  to  incomplete 
combustion  and  affect  the  efficiency  of  that  process  only,  while 
the  loss  of  heat  in  the  gaseous  products  of  combustion  deter- 
mines the  efficiency  of  the  heat-absorption. 

It  appears  from  these  figures  that  the  efficiency  of  the  absorp- 
tion of  the  heat  is  practically  independent  of  the  rates  of  com- 
bustion and  evaporation,  so  that  under  all  conditions  of  work- 
ing the  heating-surface  absorbs  about  81  per  cent,  of  the  heat 
produced  by  combustion.  Approximately,  the  same  figure  is  ob 
tained  for  all  four  boilers,  although  they  vary  considerably  as 
regards  design  and  ratio  of  heating-surface  to  grate  area.  The 
figures  show  that  the  efficiency  of  the  boiler,  as  a  whole,  is  main- 
ly determined  by  the  efficiency  of  the  combustion,  which  falls 
rapidly  as  the  rate  of  combustion  is  increased. 

Although  the  smoke-box  temperature  at  which  the  products  of 
combustion  escape  increases  as  the  rate  of  combustion  increases, 
the  percentage  of  the  total  heat  carried  away  by  these  gases  is 
reduced.  This  is  due  to  the  reduction  of  the  weight  of  gas  pro- 
duced per  pound  of  coal  burned.  When  the  rate  of  firing  is  in- 
creased from  30  to  130  lbs.  per  square  foot  of  grate,  the  weight 
of  the  products  of  combustion  is  reduced  from  about  18  lbs.  to 
about  8.5  lbs.  per  pound  of  coal  fired.  For  complete  combustion 
about  II  lbs.  of  air  are  required,  so  that  when  the  boiler  was 
forced  it  was  not  possible  to  get  enough  air  through  the  fire  to 
burn  all  the  coal  fired.  . 

The  figures  obtained  show  that  the  locomotive  of  series  100 
is  particularly  choked  for  want  of  air.  The  author  learnt  with 
much  interest,  after  writing  the  foregoing,  that  since  the  tests, 
the  Pennsylvania  Railroad  has  increased  the  area  of  the  air- 
inlets  in  the  ashpan  of  this  locomotive,  with  the  result  that  it 
steaims  much  more  freely  and  efficiently. 
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Altoona  Tests. — The  heat-balances  in  these  tests  are  calculated 
for  rates  of  firing  ranging  from  2,000  to  5,000  pounds  of  coal 
per  hour.  Within  these  limits,  which  correspond  to  the  range 
covered  by  the  tests  at  St.  Louis,  the  four  chief  items  of  the 
balance  are  affected  as  follows  by  an  increase  in  the  rate  of  fir- 
ing : — 

The  loss  by  CO  increases  from  0.4  to  2.4  per  cent. 
The  loss  of  heat  in  the  gaseous  products  of  combustion  de- 
creases from  about  18  per  cent,  to  about  15  per  cent. 
The  loss  by  unburnt  coal  increases  from  about  10  per  cent,  to 

about  28  per  cent. 
The  boiler  efficiency  decreases   from  about  68  per  cent,  to 
about  52  per  cent. 

The  efficiency  of  the  absorption  of  the  heat  actually  produced, 
is,  as  found  in  the  St.  Louis  tests,  practically  independent  of 
the  rates  of  combustion  and  evaporation,  varying  only  from  78.4 
to  79.7  per  cent.  That  is,  under  all  conditions  of  working,  the 
boiler  absorbs  about  79  per  cent,  of  the  heat  produced  by  com- 
bustion, while  the  boilers  at  St.  Louis  sho^ved  a  constant  effi- 
ciency of  absorption  of  about  81  per  cent. 

The  Altoona  coal,  having  a  higher  percentage  of  volatile  mat- 
ter than  that  used  at  St.  Louis,  did  not  give  quite  such  a  high 
boiler  efficiency  at  the  lightest  loads,  but  it  enabled  the  boiler  to 


be  forced  to  a  higher  rate  of  evaporation,  and  gave  a  higher  effi- 
ciency at  the  maximum  boiler  power.  In  the  St.  Louis  tests  the 
highest  rate  of  evaporation  obtainable  was  about  16.3  pounds  of 
water  from  and  at  212°  F.  per  square  foot  of  heating  surface 
per  hour,  the  corresponding  boiler  efficiency  being  about  46  per 
cent.  The  tests  at  Altoona  show  a  maximum  evaporation  of 
18.6  pounds  of  water  per  square  foot  of  heating  surface  per  hour, 
with  a  boiler  efficiency  of  about  51  per  cent. 

In  examining  the  effect  of  the  variation  of  grate  area  in  the 
Altoona  tests,  it  is  found  that  at  any  given  rate  of  evaporation 
there  is  very  little  difference  between  the  efficiencies  of  the  three 
series.  At  the  lower  rates  of  evaporation  the  largest  grate  gives 
the  lowest  efficiency  and  the  smallest  grate  the  highest  efficiency; 
while  at  the  high  rates  of  evaporation  the  reverse  is  the  case,  the 
largest  grate  giving  the  highest  efficiency.  This  is  due  to  the 
fact  that  the  resistance  to  the  passage  of  the  air  through  the 
grate  is  least  with  the  large  grate  and  greatest  with  the  small 
grate.  At  low  rates  of  combustion  the  most  important  losses 
are  those  due  to  an  excess  of  air;  consequently  the  large  grate 
has  the  lowest  efficiency.  At  the  high  rates  of  combustion  the 
most  important  losses  are  those  due  to  coal  escaping  unburnt 
from  a  lack  of  sufficient  air  for  proper  combustion,  and  hence 
the  largest  grate  by  admitting  the  air  most  freely  gives  the  high- 
est efficiencv. 


ALLOWABLE    LENGTH  OF  FLAT  SPOTS  ON  CAR  AND 
LOCOMOTIVE  WHEELS.* 


By  E.  L.  Hancock,  Purdue  L'niversity. 


In  the  absence  of  experimental  data  as  to  the  impact  to  which 
rails  are  subjected  because  of  flat  spots  on  car  and  locomotive 
wheels,  the  author  has  made  a  theoretical  analysis.  The  develop- 
ment of  a  formula  for  the  energy  with  which  a  flat  wheel  strikes 
the  rail  is  as  follows : 

Let  the  diagram  represent  the  wheel,  of  radius,  r,  having  a 
flat  of  length,  d.     Represent  the  velocity  of  the  train  by  v.     At 

any  instant  it  may  be  considered 
that  the  kinetic  energy  of  the 
wheel,  with  its  weight,  considered 
as  rotating  about  the  point,  O,  is 
the  same  as  if  the  mass  supported 
by  the  wheel  be  regarded  as  con- 
centrated at  its  center,  that  is,  its 
kinetic  energy  is  ^Mv',  where  M 
is  the  combined  mass  of  the  car 
and  wheel  and  v  is  the  velocity  of 
train.  When  the  flat  spot  is  in 
contact  with  the  track  the  center  of  the  wheel  is  at  the  point  A, 
distant  below  the  original  position  approximately  ]'j,h,  which  is 
equal  to  d*  -^  4  D,  where  d  is  the  length  of  the  flat  spot  and  D 
is  the  diameter  of  the  wheel.  At  the  point  A  the  mass  has  a 
downward  velocity  equal  to  v  cos  /3. 

But  cos  /3  equals  d  -^-  D,  so  that  the  kinetic  energy  with  which 

Mv^  d^ 

M  strikes  the  rail  is  j4Mv'cos";3  = ,  where  v  is  the  ve- 

2D-' 
locity  of  train  in  feet  per  second,  d  the  length  of  flat  spot  in  feet 
and  D  the  diameter  of  the  wheel  in  feet 

It  is  assumed  that  the  permissible  kinetic  energy  of  the  blow 
caused  by  the  flat  spot  should  not  exceed  the  kinetic  energy  with 
which  the  weight  strikes  a  rail  in  the  prescribed  drop  test. 
Hence  the  energy  of  the  impact  as  deduced  is  equated  to  380,000 
foot-pounds,  the  energy  of  a  2,000-pound  weight  falling  through 
19  feet. 

The  weight  upon  a  car  wheel  being  assumed  to  be  10,000 
pounds  and  the  diameter  of  the  wheel  Z3  inches,  the  formula  be- 

29.4 
comes  d  =  (A) 

V 

While  the  energy  of  impact  will  be  slightly  increased  by  reason 

•  From  a  paprr  presented  before  the  Indiana  Engineering  Society,  Janu- 
ary 17,  1908. 


6i  the  action  of  gravity  increasing  the  velocity  of  the  mass  dur- 
ing the  fall  through  the  distance  of  A  below  the  center,  approxi- 

h 
mately  — ,  it  is  found  that  this  is  so  small  as  not  appreciably  to 

4 
affect  the  results. 

A  formula  corresponding  to  (A)   for  a  72-inch  driving  wheel, 
assuming  a  load  of  25,000  pounds  on  the  driver,  is : 
40.6 

d  =  ^,.x ^ (B) 

v 

The  following  table  shows  the  values  of  d  for  various  speeds: 

LENGTH  OF  FLAT  SPOT  PERMISSIBLE. 

33-inch  wheel — Formula  A.     72-inch  wheel — Formula  B. 

Factor  of  Factor  of 

Speed  V,  safety  of  safety  of 

in  m.  p.  h. —                                d  in  ft.  10,  d  in  in.  d  in  ft.  10,  d  in  in. 

10 2.90  3.48  ^  4.06  4.87 

80 1.42  1.68  2.03  2.43 

30 0.96  1.15  1.35  1.62 

40 0.73  0.87  1.01  1.21 

50 0.59  0.70  0.81  0.97 

«0 0.49  0.58  0.67  0.80 

70 0.42  0.50  0.58  0.69 

80 0.86  0.43  0.50  0.60 

90 0.32  0.38  0.45  0.54 

100 0.29  0.34  0.41  0.49 

CoMP.\RisoN  OF  Alcohol  and  Gasolene  Engines. — A  very 
complete  set  of  tests  on  the  relatix'e  value  of  gasolene  and  alco- 
hol as  producers  of  power  has  recently  been  made  by  the  Tech- 
nologic Branch  of  the  United  States  Geological  Survey,  Over 
2,ooo  tests  were  made  and  it  is  stated  that  the  results  show  that 
correspondingly  well  designed  alcohol  and  gasolene  engines,  when 
running  tmder  the  most  advantageous  conditions  for  each,  will 
consume  equal  volumes  of  the  fuel  for  which  they  are  designed 
The  minimum  fuel  consumption  value  thus  obtained  is  .8  of  a 
pint  per  hour  per  brake  h.p.  Considering  that  the  heat  value 
of  a  gallon  of  denatured  alcohol  is  only  about  .6  that  of  a  gal- 
lon of  gasolene,  this  shows  a  much  better  thermodynamic  effi 
cicncy  for  the  alcohol  engine. 


Sailors  Ride  in  Railway  Gasolene  Motor  Car. — A  feature 
of  the  celebration  of  the  arl-i>tal  of  the  battleship  fleet  at  San 
Diego,  Cal.,  was  a  new  gasolene  motor  car,  of  the  same  type  a- 
used  on  the  Union  Pacific  Railway,  which  the  Los  Angeles  & 
San  Diego  Beach  Railway  has  recently  installed.  The  trip  of 
this  car  to  the  coast  was  exceptional  for  this  class  of  equipment, 
since  it  was  ordered  at  such  a  late  date  that  it  was  necessary  to 
start  it  from  Omaha  without  the  customary  breaking  in  trials 
The  car  left  Omaha  on  April  9  at  5  a.  m.  and  arrived  at  Lc^ 
Angeles  at  3  p.  m.,  April  13,  having  made  the  entire  run  with 
out  mishap  or  delay  of  any  kind. 


The  Speed  and  Acceleration  Problem 


By  G.  E. 


NG    TMK    CMARAlTKRISTIl     ffK\  K>    oi-     AN     KXISTlNii    i 'K     ri{(  >|'.  i- Kl  i     I  '  K  (i\l(>  ri\  K,     A     M  KI 
ACtCRATELV    DKTKKMIMNC.   THK    M'KKD    ANH     IIMK     WHICH    IT    WILL    GIVE    WITH     ANY      \ 
SL'MEI)     TRAIN     l'(3R     ANV     I'ARTKILAR     SECTION     <  M-      W      1  \I>riNG     (>k     I'RO 
POSED    ROAD.     1.-   DUNK  "NS  TK  \  I  KD     IN     THIS     AkiULK. 


Ihe  necessity  occasionally  arises  for  (.•^timating  the  time  in 
which  a  proposed  motive  power  not  yet  built,  or  t"  t.e  ;ihoreil. 
can  pass  over  an  existing  road  or  a  proposed  Inie.  Tin-  would 
be  very  simple  if  the  tr;ictive  ctTort  of  the  locomotive  -r  tiii>tor 
car  and  the  resistance  of  the  tram  were  constant  ,it  all  speeiU. 
and  the  methods  which  appear  to  have  lieretofore  heei;  u-ed  for 
this  kind  of  work  are  ha>ed  on  the  assumption  of  a  cMi-tant 
difference  between  tiie  tractive  i^'rcc  and  the  resi>tancL  t!: rough 
tiic   whole   range,   or   tiirongii   part   '^i   the   range,   ^'i    spee<l   varia- 


Actually  this  dittereiice.  or  itni):ilancid  trac 
crease-  a-  ihe  speed  increa-e-,  and  becomes  /.<. 
•caches  the  "lialancing  speed.'"  or  the  \cloeity  at 


.e    effort    iust 


:  speed,     or  the 
s    the    resistance. 


now.    t!u-    kimt: 


.inder  a  given  condition  .■!  i^rade 
an  practicallx  t"  reach  tlu-  balaiic 
ouid  sngue-t  that  crreci  rc-iili-  c. 


\  eb'CltN 


distance 


I  'a  11  ra  iii;lialaiiced  tractive  effort  at  the 
■■  r-t,d  i"r  /  III  c(|n,iti"n  ( ,^  p  to  find  a  new 
1'  that  acquired  i:i  t'r.e  ur>[  interval.  The 
''  1     -I  coiid    mierv.al    I'- 


ll" ;he  interval,  in  feet 
<iUi  fnf  a  third  inter- 
.cata'iis  i>t  these  melh- 
ar.d  others  in  which  a 
iL;'ii  .1  method  too  labo- 
cced;;;.;    ,ire   believed   to 


:vi;ed   for  this 
ter.  -•       While 


fee.    ai 


substitu 


::i   which   /  —  tiie  accelerating   force. 

)H  —  tiie   mass  of   the   train. 

ii  =  the  acceleration   in    feet   per   -<.cotid  per   secand. 

:c  =  the   weight    of   the  train   m   pound-. 

.;  =:  the    accelerati(in    due    to    gravity    —    .^_m6    ft.    per 

second   ()er   second. 

:■  =  the  velocity  in   feet  per  second. 

t  =■  the   time   in    secoiuls. 

s  =  the  distance   in   feet. 

Hut,  since  the  unbalanced  tractive  eft'ort  at  the  start  is  much 
larger  than  assumed,  the  speed  increases  very  rapidly  at  first 
and  very  slowly  when  the  balancing  speed  i>  approached,  with 
the  result  that  the  average  speed  is  much  greater  than  it  would 
be  under  the  conditions  substituted  for  tlie  real  one-  Conse- 
quently, the  distance  traveled  will  not  be  even  approximately 
correct.  A  closer  appro.ximation  can  be  made  by  succe-?ive  cal- 
culations for  short  intervals  of  time.  For  example,  if  intervals 
of  five  seconds  are  chosen,  the  velocity  aiuj  distance  durnig  the 
first  interval   from  the  start  are  calculated   from   equations   (3) 
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•ical."  and  would  prefer  10  build 
>1  lirst  anil  to  tell  afterward  what 
--  ni.in  wants  to  know  what  the 
itiire  IS  made.  When,  therefore, 
,in    estimate    is   to    he    submitted. 


I   \er\    |>raciual   phase  to  any   metiiod  that   enables  it  to 


icy    and    at    a    reasonable 
nnned    with    the    utmost 


he   made    with    ..    l; 1    decree   <'i    .aecur.acy    and    at    a    reasotiable 

cost.  While  the  dat.a  -lion!  1  he  deternnned  with  the  utmost 
care,  the  actn.il  wrk  i-  little  else  than  planimetry  and  plotting, 
hirst  the  tractive  eft'ort  and  the  train  resistance  are  plotted  as 
siiown  in  Fig.  1  .Much  has  been  printed  in  the  technical  papers, 
in  books,  and  in  the  proceedings  of  the  engineering  societies  ort 
tractive  efTort  ami  train  resistance,  and  the  engineer  should 
satisfy  himself  tliroimh  such  sources  and  his  own  experience 
as  to  the  correctne-s  of  those  curve's,  for  the  reliability  of  the 
whole   work   depends   upon   them.     It   may  be  necessary  to  plot 
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resistances  for  otlur  Rradt-s  as  well  as  tl  i  ^^  ~"  ' 

;Lu:rt^;:Ln^:.r:'Tr  ---- -- ■^.  -err  7; " "-  ^^  ^"- '°  ^^^  --^^  -  -  --  -  -.s . 

tractne  .„..,  ,s  ,.;oo  ll.s.     For        v  _,  ,  ^dng  the  n.on.ent  of  inertia  and  r^mth.  of  the 


30^ ^^ i . 


2&I . 


"Ci . 


~i  ^— . . 


tread  of  the  wheel.     /  is.  of  course,  equal  to 


';  where  w 


z\ \ L 


Speed,  Feet  per  Second.        J         A, 

Balancing  Speed,  0.25  Opposing  Grade. '''^   /  / 

Balancing  Speed,  Level  Track.  / 

Balancing  Speed.  0.2t  Favoring  Grade 


6l!36_68[l8_75^00_81jK 
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g 

■s  the  weight  of  a.,  elementary  particle  of  the  wheel  and  o  its 
c  .s  a„ce  fron,  the  center.     The  allowance  for  the  rotating  Jam 

lo^al  weX"'  "'  "^'  '"^■^^"  '  '-'  ^^"-  ^"^  «  P-  "--'  the 

Under    favorable    crcumstances    a    tram    may    reach    a   given 

grade  at  a  speed  higher  than  the  balancmg  speed.     It  will  the^ 

be   retarded,  and   tl,e  accelerat.on  as  well  as   .ts   recipr"      w" 

t.g.   2  should   strictly,   therefore,   be   inverted  and  placed  below 
he  zero  Ime.  so  that  the  complete  curve  for  anv  grade  pa 'ses 
from   the   pos.tue   to   the   negative   values   through   the   inWe 
Tjo  t"f"''"'  '''-'■     ^'-  —  -^  alf  plotted  "at 

Now   let  dv  represent   the   small  increase   m   velocity   from  E 
-  ^   <^Hg.  ...  and  let  ,.,  represent  the  area  of  the  small  "rif 

If 
<^-'i   =  dz    (nearly). 

fg 

But   (equation  .)   a  =:  -^  and  a,  bemg  the  rate  of  change 

zv 

of   speed    wuh   reference   to  the   t,me,    is   equal  to  ~,  in   wh.ch 

'/'    is   the   short   interval    of   time   in  which   the    sp^d   increase. 

I 
troni    E    to   B.      Then    rf4    —  j-  j.       -r-. 

a.i    _     -   rf:  =    ^/.      That   is,   the   area 

a 

the   t.  ,         ,,^,  ^^^   spL^  mdifatL  V/f^ tT 

ur  es  o?Fi/?"p       "    ""''l""'    '"    ^'^"'"^    ^^^    velocity-time 
the   heieL^f'  tt  I'T"''  ^'^  ''"''  '"^  P'^'  horizontally  at 

the  height  of  the  speed  of  30  feet  per  second  ,s  equal  to  the 
area  under  the  acceleration-reciprocal  curve  of  Fig  "btiw^n 
the  zero  and  30  ordmates  and  that  for  the  speed  of  5^  felt  "^ 

second  ordinate      The   problem   of  tK .  *"*   ^' 

extreme  case  of  reta  ded    ■    ocitv    *VheT°""'r  ""''   "   ^" 

approach  indefinitely  the  bala^dng  .pL'^- ^^^^^  ^'°"''' 

Since  the  distance  traveled  in  a  short  imerv 


crosses  the   zero  line  at  the  same   speed 

I  w 

In  Fig.  2  are  plotted  values  of  —  or  (see  equation   1). 

a  g  f 

the  value  of  /  being  taken  from  Fig.   i   for  each  speed  plotted 
Since  the  accelerating  force  is  not  absorbed  in  the  linear  accel- 
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Time,  S«conds. 

*  Velocity-Time  Curves. 
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Distance,  Sliles. 


Time-Distance  and  Speed-Distance  Curves, 


Subscript  "1"   and  dotted  lines  indicate  0.2  per  cent,   favoring  grades. 

Subscript  "2"  and  full  lines  indicate  level  track. 

Subscript  "3"  and  broken  lines  indicate  0.2  per  cent,  opposing  grade. 

Curves  A  (how  speeds  from  start. 

Lines  B  show  ba  ancing  speeds. 

Curves  C  *hov»  speeds  from  100  ft.  per  sec  ,  or  68  miles  per  hour. 


Curves  D  show  distances  from  start. 
Lines  £   show   distances  at  balancing  speed. 

Curves  F  show   distances  from   a  speed  of   100   ft.    per  5(C(ind  ur   tiS   miics 
per  hour. 

Curves   G  show   speeds   with   brake   applied. 
Curves   H   show   distances   with   brake   applied. 
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DUUnce,  MilM 
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about  9.6  minutes  to  travel  those  seven  miles,  and  1.8  minute 
would  have  been  lost. 

The  speed  and  distance  curves  for  the  brake  can  be  found  in 
the  same  way,  but  the  deceleration  for  the  brake  is  so  much 
nearer  constant,  and  the  time  when  the  brake  is  applied  is  so 
short,  that  the  formulas  (3)  and  (4)  can  be  used  without  seri- 
ous error. 

The  final  result  is  to  be  exhibited  in  such  a  diagram  as  Fig.  5, 


in  which  the  same  scales  for  time,  speed  and  distance  are  adopt- 
ed as  in  Fig.  4.  The  grades  are  compensated,  and  the  profile 
laid  off  on  tracing  cloth.  It  is  assumed  that  the  speed  during 
the  latter  half  of  the  third  mile  is  to  be  limited  to  15  miles 
per  hour  on  account  of  operating  conditions.  The  track  starts 
with  a  0.16  per  cent,  grade.  The  tracing  cloth  being  placed  on 
Fig.  4  sf>  that  H  and  K  coincide,  the  time  curve  H  I  and  the 
speed   curve  H  J  are  drawn,   interpolating  between    the  carves 


for  level  track  and  for  0.2  per  cent,  in  1-ig.  4.  1  he  cloth  is  then 
moved  horizontally  until  J  falls  on  the  speed  curve  for  level 
track,  and  /  L  is  traced.  Then  the  cloth  is  moved  vertically 
until  /  falls  on  the  distance  curve  tor  level  track,  and  /  M  is 
drawn.  .V  O  is  drawn  at  15  miles  per  hour,  and  .V  is  placed  so 
that  it  falls  on  the  brake  curve.  /,  ,\  is  tlien  drawn  to  meet 
the  previously  drawn  >peed  curve.  ;in<i  the  cloili  niove<l  ver- 
tically   until    M     falN    .m     the    distance    curve     fo"     the     hrake. 


when  M  P  is  drawn.  The  remainder  is  traced  in  a  similar  way. 
Although  the  explanation  of  the  method  is  somewhat  tedious, 
the  actual  work  is  much  simpler  than  accurate  calculations.  1  he 
use  of  curves  makes  it  unnecessary  to  plot  so  many  points  as 
would  have  to  be  calculated,  and  the  relations  of  the  curves 
are  so  apparent  that  an  error  would  he  ^ickl-.  discovered. 
Moreover,  the  diagram  of  I-ig.  4  having  oncftbeep  made,  can 
l>e  applied  to  any  number  of  miles  of  the  ftnat>'Qcla*diagram. 


Superheater  Locomotives  2-8-2  Type 


GKh.\T     NOKTIIKK.N      K.MLWAV 


ENTV     i,()CO.MOTI\K.s    RECENTLY    DELIVEKED    fiV     THE     B.XI.DWIN     LOCOMOTIVE    WORKS.     WHICH     H.WE 
IJEE.N   I'L'T  IN   SERXICE  O.v   THE  GRE.XT  NORTHERN    K.MLWAY,     ARE     AMONG     THE     MC><T     POWERFUL 
OF   THE   .>;iMPLE   LOe  ( ».\IOTI\  KS   ON    OUR   KECOKH.    I'EINi;    PK.XCTICALLV    EoCI\'ALENT 
TO  THE   .>L\LLETS   WHICH   TH.\T    t O.MI'.XNV    H.\.<   IN   ROAU   SERVICE. 


.•ir(.    well    awari. 


.-\s  our  re.iikrs  ;ir(.  well  awari.  ilic  past  year  ha?  shown  :i 
great  revival  oi  interest  and  a  very  gener.al  development  of  i!ic 
2-S-2  or  Mik.ido  i\pe  loc^^'HiotiveS  for  frci.szht  service,  'i'his  de- 
sign has  been  continually  enlarged  and  improved,  greatly  sur- 
passing anythir.u  whicli  was  considered  possible  wlien  it  was 
pFacticaily  aband' .neJ  l(ji:r  or  ine  yi.-ir.-;  au"  r.;:";I  it  :  w  ■  ccv. 
pie>  .1  positir.i]  wliieh.  \\:\\\\  a  C'jin])arativel_\-  rece;i;  ;ie:'i.'  ';.  ;t 
was    believed    C'.t.M    be    covered   or.Iv    bv    tile    Maikt    t\-,ir.      'i  he 


Julie.    190,-.    issue    of   ihi?    juurnal.      1  hey    were    not    ;  lU'i    \m 
superheater.-,    although    a    later    order    of    the    J-6-S-0    lypi.    .^ 
siuerabls   larger  in  size,  were  equipped  with  Emerson  supern^ 
■  r-  ar.ii  .il?o  feed  water  heaters. 

I;i    accLT(iance    wuii    tr.e    (jreat    XcTthern    Kiiilway    Compa;.} 
practice,    the    boiler    i>    of    tlic    Jjelpaire    type    ar.d    has    both    t 


it   tre  mud  rme  are   > 


incrc;.sn-. 


rFI>    UITH    K.MKRSON    SiPKkHKVTKK 


reason    for   t'ni-    renewed   lease   of   life    will   b«     t'oMrc';    jirmcipally 
in  the  success  i  i  the  liiah  degree  'superheater  wliiili  has  vo  great- 


al   the   sides   and   ^''4    in.   in    t 
dlustrations   will    be    seui   thi 


back    water    l< 


K     mcre.'i-ei 


capaeiiy     a~     to     pern-.il     a     ixMlir     oi      siu- 

unit    of    weialtt    t"    be    niour.ied    on     four 

lout    e.xceedini;    .'i     ^aIe    axle    bad.    and    en- 


ncient    caf)ac!t_\-    p.r    unit    ot     weiaht    t"    he    niour.ied    on     tour 
coupled    driver-    without    exceeding:    .'i    -aie    axle    bad.    and    en- 
able the  loconvtive  to  deliver  a  very  high  ratio  of  u-  maximum 
tractive    effort    at    moderately    liisjh    speeds.       In    tin-    ."September 
issue,  on  page  346.   will  be   found  a   discus-ion  of  tiie  compara- 
tive   merits   of    the    consolidation    and    the    Mikado    tyjie    locomo- 
tive,  wherein    it    i-   pointed   out    that    while   the   maximum   theo- 
retical  tractive   eft'ort   of   the    Mikado   could   be    attaiiud   by   the 
consolidated  type,  it  is  the  su>taine(l  high   tractive  eti' .rt   at   liigb 
speed,  which  means  boiler  capacity,  tb.at  is  assured  by  the  former. 
On    the    locomotives    illustrated    herewith,    a    hoiler    c'-:^    in.    in 
diameter  at  the  front  ring  and  89  in.   maximum   diameter,  iiav- 
ing  21    ft.  .flues,  and  a  grate   area  of   78.2  sq.    ft.,   has  been   ap- 
plied.     It    is    fitted    with    an    Emerson    high    degree    superheater 
having  1,060  sq.  ft.  of  heating  surface  and  the  pressure  has  been- 
reduced  to  i"o  lbs.     This  boiler  is  of  practically  equivalent  size, 
but  is  of  greater  capacity  than  the  one  applied  to  the  2-6-6-2  type 
locomotives,  of  which  there  are  45  in  service  on  this  road.    These 
locomotives  were  illustrated  and  described  on  page  213  of  the 


iiiusirHiions    wui    ue    se^  n    ine    arrangenient    and    1  .o.ition    •  I    'Cr— 
5'.    in.,   tubes    cnclosiiii;    ih,       uperhtater    element-.    t!ure    l>e     - 
thirty  of  them.     It  will  lie   reniemhered   liiat   tiie   Emerson  sup- 
heater  employs  iieader-   somewliat   similar  in   shape  and   I'Xati.    ' 
to  the  ordinary  steam  pipes.     .\n  inipro\emeiit  has  b.cen  madi      - 
thi-    application,    in    that    the    s.-iturated    and    superheated    stea-n 
chambers    are    in    sejinrate    eastings,    whieli    are    bolted    together. 
leaving    an   air    space    between.       Tlie    bolt    ii..le-    are    sutficurtiv 
large   to  permit   oi  movement   due  \n  the   diiferent    ratios   ,if   ex 
pansion  of  the  two  sections.     These  header-  connect  to  ilic  <team 
passages   in  the   saddle   in   the   usual   manner,   but    a    5-.,    m.   i-ipe 
cinnects    the    two    passages    below    the    header    connect i.m.    thus 
permitting  the  equalization  of  pressure  and  nlbwur'   ea.h  cylin- 
der to  draw   on  both   superheater   sections   f.T   its   >upply       Ihe 
cylinders  are  28  in.  x  22  in.,  the   walls  being  made  thick  enough 
to  permit  boring  to  29  in.  in  diameter  if  desired.     These  cvlin- 
<lers  are   somewhat  larger  than  the  (.nes  applied   10  the   Illinois 
Central   Mikado  type,   illustrated   in  the   September  issue,-  hut   in 
other   respects   the   two   designs   are   very    similar.     The    Illinois 
Centra!    engine    having    the    Schmidt    superheater    of    practically 
the  same  size  is  the  Emerson  applied  here. 

A  novelty  is   found  in  this  design  in  connection  with  the  as! 
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BRIDGEPORT  42-INCH   GEARED   HEAD  ENGINE   LATHE — BRIDGEPORT     MACHINE   TOOL    WORKS. 


the  top  of  the  plain  table  is  32  in.  The  sleeve  has  ball  bearing 
thrust  collars  using  ^  in.  balls,  which  are  warranted  to  stand 
the  most  severe  service  continuously  without  breakage  of  the 
balls  or  crushing  of  the  collars.  The  change  gear  mechanism, 
located  at  the  side  of  the  spindle,  provides  three  changes  of  feed 
(.007,  .016,  and  .032  to  a  revolution),  any  one  of  which  is  in- 
stantly available  by  shifting  the  lever  over  the  gear  box.  The 
box  works  on  the  "pull  pin"  principle  as  distinguished  from  the 
sliding  key  and  may  be  thrown  in  or  out  while  the  drill  is  cut- 
ting without  danger  of  damaging  the  mechanism.  In  addition  to 
the  power  feed  the  machine  is  provided  with  a  hand  feed  through 
worm  and  worm  wheel  and  a  quick  return.  The  feeds  are  pro- 
vided with  automatic  stops,  which  are  adjustable  and  knock  off 
the  feed  at  any  desired  point.  A  safety  friction  device  is  also 
provided  for  the  feed  to  prevent  damage  in  case  of  accident. 

Eight  spindle  speeds  are  provided  by  the  four  step  cone  pul- 
leys and  the  back  gears ;  with  the  counter  shaft  running  at  350 
revolutions  per  minute  and  the  back  gears  in,  the  spindle  speeds 
are  23,  30,  38  and  50  r.  p.  m. ;  with  the  back  gears  out  the  speeds 
are  80,  103,  133  and  170  r.  p.  m. 

The  table  is  fitted  to  the  column  by  a  square  locked  slide  and 
is  clamped  by  straps.  Additional  support  is  given  underneath 
by  a  3  in.  square  thread  elevating  screw,  which  acts  as  a  solid 
jack  in  line  with  the  spindle  when  the  machine  is  in  operation. 
The  table  is  provided  with  an  oil  groove  and  has  a  working  sur- 
face of  26  X  34  in.  These  machines  are  manufactured  by  The 
Foote-Burt  Companj',  Cleveland,  Ohio. 


42-INCH  GEARED  HEAD  ENGINE  LATHE. 


The  42-inch  geared  head  engine  lathe,  illustrated  herewith,  is  a 
recent  design  of  the  Bridgeport  Machine  Tool  Works,  Roches- 
ter, N.  Y.  It  has  been  designed  to  meet  the  severest  require- 
ments and  is  provided  with  a  mechanical  means  for  quickly 
changing  the  spindle  speed.  Power  is  applied  to  a  constant  speed 
'.mlley  and  fifteen  spindle  speeds,  in  geometrical  progression,  are 
"btained  through  a  speed  variator.  The  levers  for  operating  this 
■levice  are  conveniently  located,  as  shown.  All  of  the  gears  in 
'he  head  run  in  oil.  The  gearing  is  proportioned  to  give  from 
-.26  to  1 10.8  revolutions  of  the  driving  pulley  to  one  of  the  face 
plate.  The  pulling  power  on  a  42  in.  diameter  is  said  to  be 
-5.000  lbs.  or  about  four  times  that  of  an  ordinary  cone  driven 
iathe. 

The  lathe  may  be  driven  by  a  motor  of  from  25  to  40  h.p.,  ac- 
cording to  the  requirements.  The  motor  is  mounted  on  the  head 
^tock  and  the  belt  pulley  is  replaced  by  a  silent  chain  sprocket, 
or  a  raw  hide  gear,  as  desired.  A  constant  speed  motor  may  be 
"sed,  although  the  makers  recommend  one  having  a  speed  vari- 
:Uion  of  ijX  or  2  to  i.  With  a  variable  speed  motor  the  con- 
troller is  operated  from  the  carriage  through  a  splined  shaft. 
The  bed  is  of  a  substantial  and  rigid  design  and  has  a  longitu- 
dinal rib  with  a  cast  rack,  with  which  a  pawl  at  the  back  of  the 
tail  stock  engages.     This  forms  a  positive  stop  for  the  tail  stop, 


which  is  of  considerable  advantage  when  the  lathe  is  engaged 
on  heav\^  work.  The  42-inch  lathe  with  a  26-foot  bed  weighs 
36,000  lbs.  The  same  type  of  lathe  is  furnished  with  26,  32,  "36, 
42  and  48  inches  swing.   ■--';'.  .-:'^ 


ROUND  HOUSE  WORK  REPORTS. 


To  THE  Editor: 

I  would  like  to  gain  some  information  as  to  the  best  methods 
of  handling  roundhouse  work  reports.  Our  method  is  to  keep 
the  original  report,  which  is  made  on  a  suitable  form  by  the  en- 
gineer, in  the  work  book  and  supply  each  man  with  a  small  slip 
showing  the  work  he  is  expected  to  do.  This  is  not  entirely  sat- 
isfactory for  two  reasons:  first,  because  of  the  large  amount  of 
clerical  work  involved,  and  second,  while  a  record  of  the  work 
each  man  is  expected  to  do  is  in  the  work  book  we  do  not  re- 
quire his  signature  to  the  effect  that  he  has  done  the  work,  which 
\is  important.  The  work  shps  are  made  on  small  pieces  of  plain 
paper  and  show  the  number  of  the  engine,  the  work  which  is  to 
be  done  and  the  name  of  the  man  who  is  to  do  it.  It  has  been 
suggested  that  the  workman  might  sign  his  name  on  the  back  of 
the  slip  after  he  had  completed  the  work  and  turn  it  in,  but  as 
these  slips  are  quite  small  it  would  be  practically  impossible  to 
save  and  file"  them  all,  and  even  then  it  is  doubtful  if  they  would 
be  of  any  value  in  a  court  of  law. 

We  could  give  out  the  original  work  reports  and  have  the  men 
doing  the  work  sign  them  on  the  back,  but  as  it  is  oftimes  diffi- 
cult to  decipher  tnese  when  clean,  it  would  be  practically  impos- 
sible to  read  them  after  they  had  been  handled  by  several  work- 
men. Do  you  know  of  any  method  in  use  which  would  over- 
come these  difficulties? 

Division  Foremak. 

[Editor's  Note:  We  shall  be  pleased  to  hear  from  any  of  our 
readers  who  know  of  a  more  satisfactory  method.] 


Apprenticeship  Exhibit,  Railroad  Mechanical  Conventions. 
— A  novel  feature  of  the  Atlantic  City  conventions  will  be  the  ex- 
hibit of  the  committee  on  apprenticeship.  It  is  expected  that  the 
railroads  operating  apprentice  schools  will  send  models,  drawings 
and  photographs  to  show  in  a  comprehensive  manner  the  rapid 
advancement  which  is  being  made  in  this  phase  of  railroad  ac- 
tivity. The  following  roads  have  thus  far  consented  to  exhibit: 
Central  Railroad  of  N.  J.,  Grand  Trunk,  Santa  Fe  and  New 
York  Central  Lines.  The  members  of  the  committee  are  C.  W. 
Cross,  superintendent  of  apprentices.  New  York  Central  Lines, 
chairman ;  G.  M.  Basford,  assistant  to  president,  American  Loco- 
motive Company;  W.  D.  Robb,  superintendent  motive  power. 
Grand  Trunk;  A.  W.  Gibbs,  general  superintendent  motive 
power,  Pennsylvania  Railroad;  B.  P,  Flory,  mechanical  engineer. 
Central  Railroad  of  New  Jersey;  John  Tonge,  master  mechanic, 
Minneapolis  &  St.  Louis ;  F.  W.  Thomas,  superintendent  of  ap- 
prentices, Santa  Fe. 
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\V»KJL|.S    l.Ml'KDVKl)   JVr£    OF    LUCoMpIlVE    lU,(ll.i:K. 


aviiL.:!;,  i\Ii..M  niatk'  mI'  hijflr.  sjui^^  r'.n  1.  plays^-ti  vtry  iinp<irUini 
part:.' A  <'iiUi'r  aiailc  rtf  tl)is  nifttctial  wHl)  ;v  laryc  iittiiibcr  of 
teeth:,.' lia-s  a  cuiiHtfc'riiblv 

tIeepOr  tn*t|i.  In  ii.  certain  ca-^-,  t\v<j  millint?  cuHcrs',  oiio  with  ifi 
teeth,  and  one  >yifh  3-'  tet'th,  lta«l  Ix-cn  made.  Tlic  otic  with  th<.- 
^coarser  tivtK  of  ItclicUrsh:^^^^  an  article  with  a-^ 

gotwl  a  finish  os  the  tnic  Avith  the  fiiHT  jiiicht'd  l«t?^h^  but  the  cosi 
of  niakitis  tlic  coarse-pitohid  i-utter  was  33  jilt  cent .  le-^s  rlian  tho 
cost  of  inakinir  tho  f">c  with  the  fln«-'pitcJto<l  teeth,  and  the  lite 
of  th«c^3arse -jut clud  cutter  was   tour  or  I'lve   times  as  long  as 


AN  IMPROVED  LOCOMOTIVE  BOILER. 


An  nttendaiU  at  any  ..i  tJlc  railway  mechanical  t'bnventions 
cannot  help  but  be  impressed  by  tlic  lively  interest  wl^ich  is 
taken  in  any  papers  dealing  with  improvenients  or  suggested  itn- 
provements  of  locomotive  boilers.  This  is  always  a  live  and 
interesting  subject  and  in  spite  of  the  care  and  attention  that 
has  been  given  tt.  during  past  years,  dealing  with  both  boiler 
construction  and  puriUcatibn  of  feed  water,  there  is  no  doubt  but 
what  leaky  boikrs  arc, the  source  of  more  trouble  and  delay  than 
any  other  feature  of  the  locomotive. 

Realizing  these  conditions,  and  affcr  studying  the  subject  thor- 
oughly for  a  long  while,  3.1  r.  William  H.  Wood,  an  engineer  of 
Media,  Pa.;  has  cdmtjtoi' the  conclusion  that  the  trouble  is  due 
very  largely  to  the  construction  of  the  boiler,  principally  on  ac- 
count of  there  beit>g,  in  the  ordinary  locomotive  b.jilcr.  practically 
no  provision  for  taking  care  of  the  contraction  and  expansion, 
either  in  the  lire-box  or  the  dues.  Following  this  decision  he  has 
detiigned  improvements  for  loconiotivc  boilers  which  he  believes 
will  overcome  this  difficulty  and  the  accompanying  illustrations 
show   a  boilt-r   tltted  as   he   suggests. 

It- wJJl  be  noticpd' that  the  difference  between  this  boiler  and 
one  of  the  ordinary  type  consist  of  a  special  form  of  llange  for 
the  frf«nt  and  back  ttibc  sheet,  which  will  allow  greater  flexibility 
for  taking  care  of  the  expansion  of  the  tlues.  tlius  preventing  the 
working  of  the  f!ue  in.  the  sheet  with  consequent  leaking.  In 
addition,  the  lire-bpx  sheets  are  made  of  steel  pressed  with  ver- 
ticil roces>iS  equally  divided  in  the  length  (*f  tlie  box.  .sonuwii.i! 
similar  to  the- corrugations  iised  in  Fc«'x  and  Morrison  furnaces 
in  marine  work.  In  this  mannter  tho  expansion  of  the  crown  and 
side  sheets  of  tliie  fire-box  is  equally  distributed  throughout  the 
length  of  the  sheet,  beinjf  t'aken  up  by  the.llvxibility  of  tlu-  llangid 
recesses  instead  of  being  coiicentrated  at  the  edges,  as  is  the 
case  with  the  plain  sheets, 

TJie  ilUisti'ation  shows  this  fire-box  as  applied  to  a  Wootcn 
type,  bift  the  ..S.:irnc  principle  will  hold  for  soft  coal  fire-lxjx.  It 
rnight  also  be  mentiftiied  that,  while  the  illustration  shows  the 
pressed  steel  lire-box  u,scd  with  the  flexilde  flanges  on  the  tube 
sheets,  this  type  rif  llange  can  lie  used  with  the  ordinary  straight 
fire-box  sbeet-S  depending  on  tlie  fle.vibility  of  the  joint  between 
the  back;  t.nbe  sheet  and  tlu^  firebox  !<>r  taking  up  the  t'X[)an.Nioii. 

It' is  believed  by  Mr.  AV'ood  that  this  type  of  boiler  will  be 
found  to  h.'ive  tlie  following  .idvantages  : 


It  will  permit  the  tlues  to^  contract  and  expand   without  being 
loosened  in  the  sheet. 
•It  will  provide  ior  a  vertical  expansion  of  the  tube  sheet. 

The  heating  surface  in  the  fire-box,  which  is  increased  about 
30  per  cent.,  will  result  in  an  increased  efticicncy  in  the  boiler. 

A  f»re-l»ox  flanged  in  this  form  is  necessarily  much  stronger 
and   luiKi-   will  need   less  staying. 

Since  .t  contraction  and  expansion  of  the  box  is  equally  divided 
between  each  staybult  that  there  will  be  much  less  total  bend- 
ing .action  of  the  staybolts  at  the  ends  and  corners  of  the  sheets 
and  hence  fewer  broken  staybolts. 

HIGH  DUTY  DRILL. 


The.  Foote- Burt  high  duty  <lrill  shown  in  the  photo  is  guaran- 
teed to  drive,  a  3!  J  in.  high  speed  steel  drill  to  its  full  cutting  ca- 
pacity in  steel.  The  design  ami  weight  of  the  machine  are  such  as 
to  make  it  very  rigid,  there  being  no  detleclion  between  the  jM>iiit 
oi  the  >pindle  and  the  table  mider  the  most  severe  service,  thus 
making  it  i>ussible  to  use  the  drills  to  their  highest  point  of  efli- 
ciency   and   without    danger  o-f-breaka.m        I  lu  so    inaeliines  are 


tixiTK-IU^KT    M1i;H    .Ul.'TV   WILL. 


inade  with  luo  (kpi]i>  i.f  throat,  capable  of  drilling  to  the  cen- 
ters of  44  and  60  ill.  circles.  They  may  be  furni>liod  with  cither 
a  Straight  drive,  as  shown,  or  a  right  angle  tlrive,  and  with  cither 
a  cohipoutid  or  a  i»lain  table. 

The  spindle  is  .^'j  in.  in  dia<neter  in  the  sleeve,  which  is  22  in. 
long,  and  the  m.ixinniin  di-tanee  of  the  no-e  of  the  spindle  from 
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iic  toip  of  the  plain  table  is  JJ  in.     The  sleeve  has  ball  beiiriitg 

■  irust  collars  using'  ^^  in.  balls,  which  arc  warranted  10  «iaiid 
he  most  severe  service  conlinuously  without  breakage  of  the- 
stlls  or  crushing  of  the  collars.     The  change  gear  niecluuiiiiru,,; 

located  at  the  side  of  the  spindle,  j>rovides  three  changes  of  feed 

'.007,  .016,  and  .032  to  a  revolution),  any  one;  of  which  is  in- 
tantli-  available  by  shitting  the  lever  over  the  gear  box;  The 
iux  w-orks  on  the  "pull  pin"  principle  as  (listinguished  froiu  the 
lidtiig  key  andniay  be  ihro.wh  in  or  out  while  the  drill  is  cttt^ 
ing  without  danger  of  damaghig  the  nicchanisni.  In  a<lditiOn  t<> 
iic  power  feed  the  nuicliinc  is  provnlod  with  a  hand  feed  ihrough 

Aorni  and  worm  wlicel  and  a  quick  return.  The  feeds  are  pro^ 
idedAvithuutoinatie  stops,  wliicli  arc  acljustable  and  knock  off 
feed  at  any  desired  iwiirtt.  .AsafetyVincflohdeyicc  is  also 
r  jvidcd  for  the  feed  to  preveiit  damage  in  case  of  accident.. 
l\jght  si»indle  speed*  are  provided  by  the  fditr  step  cone  pul- 
V;  and  the  back  gc;ir>  ;  with  the  couiiter  shaft  running  at  350 
'■A  olutions  per  minute  rmd  tlie  iKick  }5ear$in>:)h«i  spindle.  sj>ecds 
'"'-  -3i  30.  3f^  '"ind  50  r,  p.  til. ;  with  the  back  gears  Qui  tlic  spcctJV 

ire  .iSo,  103,  133  and  170  r.p.  in.  ;     vf:^       .^    •■,;■'■.-■  ^ 

The  table  is  fitted  to  the  column  by  a  !;quaTc  tockcd  sKdeand, 
clamped  by   straps.     Ailditional  support   is  given   underneath 

-y  a.'  3  in.  square::  thread  elevating  screw,  whicli  acts  as  ;a  soliti 
ick  in  line  with  the  spindle  when  the  nv.aclnne. is -iti  opcratiott. 

■  he  table  is  provided  witii  ;m  oil  groove  ami  has  a  working  s-tif-' 
ice  of  26  X  34  in.      1  1k>c   macliines  are  manufactured  by  The 

iVjotc-Burt  Coinpiiny,  Cleveland,  Ohio.  ;■•■•;/; 


\vhif:h/i:s.-pt  .considerable  advantage  wUon  the;  latltc  is  engaged 
on  heavy  wot-k.  The  42- itrchlaihe-w^i^^^  a  30- foot  Jbed  weighs 
36,000  lbs.  The  same  type  ©ilaUiei-  funiishcd.  with  26,  32;  j6k 
42  and  48  inches  .S\ying.  '  '• '  -''     '/■'>:'-  ;    ■  ;  ^  :■    ■ -'"   'l 


ROUND  HOUSE  WORK  REPORTS. 


42-INCH  GEARED  HEAD  ENGINE  LATHE. : ' 


1  iie  42-mch  geared  head  eiigine  lathe,  illustrated  herewith,  is  'sl[ 
■cent  design  of  the   Bridgeport  Machine  Tool  \\'ork>,  Roches- 
f,    X.   V.     It  has  been  designed  to  rneet  .tfeDC  sjeyetest  requirc- 
leiHs   and   is   provided   with   a   mechanical   means   for  quickly 
anging  the  spindle  spee<l.    Power  is  applied  to  a  constant  speed 
llt-y  and  fifteen  si»indle  speeds.,  in  geometrical  progression,  are 
t.iined. through  a  speed  variaic»r.    The  levers  for  operatiiig  this 
V  ice  are  con veiiiently  located,,  as  .sUowii.    All  oi  the ;  gears  in  • 
>    head  nm  in  oil.     The  gearing  is  proportioned  to  give  from 
~o  to  1 10.8  revolutions  of  the  dri\ing  pulley  to  one  of  the  face 
l«te.     The  pnlling  power  .611  a  4^  in,  diameter  is  said  to  be" 
,OfX)  lbs.,  or  aboiit  four  times  that  of  an  ordinary  cbiiedtivm 
.•he.  '  ' 

I  he  lathe  may  be  driven  by  a  motor  of  from  25  to  40  h. p.,  ac- 
rdnig  to  the  reciuircmenls.  s'lhe  ntotor  is  inqimted  on  the  head 
'"  k  and  the  belt  pulley  is  repkiced  by  a  silent  chain  sprocket, 

'■■  raw  hide  gear,  as  desired-  A  constant  spccHlnioror  niay  be 
1.  although  the  makers  recommend  one  having,  a  spyed  vari- 
;>ii  of  jjV  or  -'to  1.  With  a  variable  spee<l  motor  the  con- 
ollef  is  oiM?rate<l  frorn  the  carriage  through  a  splincd  shaft, 
be  bed  is  of.  a  substantial  and  -rigid  design  and  has  a  lonjgJtti^ ' 
•nal  rib  with  a  cast  rack,  with  which  a  pawl  at  the  back  of  the 
■'  stock  engages.    This  tortns  a  positive  stop  for  the  tail  Sttojp, 


T6\  TliE  .iiuiTOR :  -'fi^'J-l~> 

I  .would  like  to  gain  some  jitformation  as  to  the  best  meiho<l» 
of  handling  roundhoiis<-  work  re|>or(s.  Our  method  is  to  keep 
the  original  leport,  wiiicli  is  made,  on  a  suitable  form  by  the  cn- 
grtieer,  in  the  work  U«x>k  and  supply  c<ich  man  with  a  small  slip 
showing  the  work  he  is  expected  to  do.;.-.  Thjs.is  not  entirely  sat- 
isfactory for  two  reasons"  first,  Wcaiise  of  ih^  large  amount  of 
clerical  work^  involved,  and  scCi>nd,  wliile  a  record  of  the  work 
each  man  is  expected  io  do  is  iii  ihc  work  book  we  do  not  T<r- 
!qturc  his  signatut^  to  tlje  effect  that.he  ha*  .done  the  Work,  whitli 
is  iiiipprta4>t.  The  work  slips  are  made  on  small  pit-ccs  of  plaiin 
paper  and  show  tile  nnmber  of  tire  engine,  the  work  which  is  to 
he  dotie  and  the  name  of  the  man  wiio  is  io  do  it.-  It  has  l>eeiTi 
suggested  that  th^  worknaaHniight  sign  liis  name  On  the  back  of 
tile  slip  after  he  had  completed  the  work  and  turn  it  in,  but  as 
these  slips  are  quite  small  ii  would  be  practically  iinpossible  to 
save  and  file  them  all,  and  even  tiien  it  is  doubtful  if  fhcy  would 
W  of .  any  yalue  in  a  court  of  law, 

\Ve  could  give  out  the  original  work  r^Twrts  and  liave  the  men 
doing  the  work  sign  them  on  tlic  back,  but  as  it  is.  of  littles  «hflri- 
cult  to  decipher  tnesc  when  clean,  it  would  be  practically  inipos- 
.sible  to  read  them  after  they  had  been.handled  by  several  work- 
iiien.  Do  you  know  of  riny  method  in  nsc  which  would  over- 
conic  these  difficuhic^? 

■'■  :■  ^-^  ■  ^   ■"_-  7^  ^'v  A ;  •;-  _■  ■  •,-  ;■;  ,-  -  vV  .'■    ..\.  ■  •     .I^IVISWX    l-UKK MAN. 

{ KiiiiToR's\N'dTi:  •  :^  VVe  shall  he  pleased  to  hear  f  roni  an\  of  x>ur  ■ 

reader'i   wbi«   know   bf   a  more   salisfactorv   method!  ' ',' 


At»i>ktNTipesHip  ivxitiutr,  R.vn.iwA»  MEcii.xKic.vv  V'***"^'"'^^^^^ 
-^A  novel  feature  of -the  Atlantic  City  ■cohventions"  w:ill  be  the  c\- 
hibit  of  the  committee  on  apprenticeship.  It  is  expected  that  tlic 
radroads  operating  apprentice  school?  will  *.cnd  models,  drawings 
an«l  photographs  to  show  in  a  cfMnprehensivc  manner  the  rapid 
adVanccmetit  which  is  l>eing  Tuade  in  tins  phase  of  railroad  ac- 
tivity. ;  Tlicfollowiiig  roads  have  thus  far  consented  to  exhibit : 
Central  Railroad  of  X,  J.,  Grand  Trunk,  Santa  Fe  and  New 
York  Central  LincSi"  Tl>e  members  of  the  committee  are  C.  W. 
Cross,  superhitendent.  of  apprentices,  Xew  York  Central  Lines, 
chairiiiaiv;C.^I;Basford,  assistant  fepresidc^^^^^ 
mptivc  Company ;  W.  f).  Robb,  superintendent  motive  power, 
Grand  Trunk;  A.  W.  Gibbs,  general  superintendent  motive 
power,  Pennsylvania  Railroad ;  B.  P.  Florx',  mechanical  engineer, 
Central  Railro.-id  of  ? Xew  Jersey  j  John  Tonge,  master  mechanic, 
INIinneapoKs  &  St.  Lotiis;  F;  AV.  Thoinas,  superintendent  of  ap- 
prentices>  Saaila  Fe; 
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HEAVy    CONSOLIDATION,  LOCOMOTIVE — GREAT    NORTHERN    RAILWAY. 


CONSOLIDATION  TYPE  LOCOMOTIVE. 


Great  Northern   Railway, 


The  Baldwin  LocDmotive  Works  has  recently  completed  an 
order  of  50  locomotives  of  the  consolidation  type  for  the  Great 
Northern  Railway.  These  engines  are  known  in  the  road's  clas- 
sification as  class  F8  and  the  general  design  was  worked  out  in 
accordance   with   drawings   furnished   by   the   railway  company. 


A    somewhat    unusual   arrangement    of    Walschaert   valve    gear 
which  was  designed  by  the  builders  has  been  applied. 

These  locomotives  have  a  total  weight  of  210,350  lbs.,  of  which 
188,250,  or  about  90  per  cent.,  is  on  drivers.  The  cylinders, 
20  X  32  in.,  with  55  in.  drivers  and  210  lbs.  steam  pressure  give 
a  theoretical  tractive  effort  ofc  41,540  lbs.  This  gives  a  factor 
of  adhesion  of  4.53.  The  bgnler  is  of  the  Belpaire  type,  con- 
forming with  the  standard  practice  on  this  road.  It  has  a  ver- 
tical throat  and  back  head  with  the  crown  and  roof  sheets  slop- 


^M— - -*K  -3tf' ^*{*^ «--->)« Hi- -4" 


sections  and  elevation  of  heavy  consolidation  locomotive — GREAT  northern  railway. 
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DETAILS  OF  FRAME   STIFFENING  CASTING — GREAT   NORTHERN   2-8-0   LOCOMOTIVE. 


ing  somewhat  toward  the  rear.  These  sheets  are  also  slightly 
arched  transversely.  The  water  spaces  at  the  mud  ring  are  nar- 
row, measuring  but  4  in.  for  the  front  and  3J^  in.  on  the  sides 
and  back.  The  barrel  of  the  boiler  is  built  up  of  two  rings,  each 
having  a  butt  jointed  sextuple  riveted  seam  on  the  top  center 
line.  These  seams  are  welded  under  the  dome  flange  and  at  the 
ends.  The  boiler  is  amply  provided  with  means  for  washing  out, 
which  include  two  6  in.  hand  holes  in  the  bottom  of  the  barrel. 
It  contains  331 — 2  in.  tubes  14  ft.  8  in.  long,  giving  a  tube  heat- 
ing surface  of  2,523.5  sq.  ft.  Seven  and  one-half  per  cent,  of 
the  total  heating  surface  is  located  in  the  firebox.  The  grate 
area  of  59  sq.  ft.  is  larger  than  is  commonly  used  with  this 
amount  of  heating  surface,  and  will  allow  the  use  of  a  very  low 
grade  of  fuel. 

The  design  of  Walschaert  valve  gear  is  based  upon  the  fact 
that  balanced  slide  valves  are  used  and  it  was  necessary  to  place 
the  center  of  the  valve  stem  2}^  in.  inside  the  center  of  the  cylin- 
ders. This  compelled  the  use  of  a  rocker  arm  which  is  sup- 
ported by  the  guide  yoke.  The  links  are  carried  by  a  special 
support,  which  spans  the  frames  just  back  of  the  second  pair  of 
drivers,  and  is  stiffened  by  a  plate  extending  outside  of  the  driv- 
ing wheels  to  the  guide  yoke,  and  also  by  iarge  cast  iron  knees, 
fastening  it  to  the  frame.  This  brace  also  supports  the  reverse 
shaft  bearing,  the  arrangement  being  as  shown  iij  the  general 
elevation  of  the  locomotive. 

The  main  frames  are  of  cast  steel  4^  in.  wide,  with  two 
wrought  iron  front  rails,  which  span  the  cylinder  casting.  They 
are  securely  tied  together  at  the  front  and  back  by  cast  steel  foot 
plates  and  in  addition  are  braced  by  a  substantial  steel  casting 
located  iust  back  of  the  cylinder  saddle.     This  casting  and  the 


front  section  of  the  frames  are  shown  in  one  of  the  illustrations. 
It  is  unusually  broad  and  extends  back  beyond  the  first  pedestaL 
Lugs  are  provided  to  which  the  spring  hanger  is  connected  and 
the  casting  is  double  keyed  and  securely  bolted  to  both  the  main 
frame  and  the  upper  front  rail. 

Th^  tender  trucks  are  of  the  pedestal  type  with  equalizing 
beams  over  the  boxes  and  semi-elliptical  springs.  The  wheels 
have  cast  steel  plate  centers  and  the  cast  steel  bolsters  are  set 
as  low  as  possible  in  order  to  keep  down  the  center  of  gravity. 

The  general  dimensions,  weights  and  ratios  of  these  locomo- 
tives are  given  in  the  following  table : 

;-■;;;;..;-/",•'■■■■;:.■  V;''-;     GENERAL    DATA.  ^J^.^,     '■■ 

Gauge    ...«•••  •.•••^•^^...^••.., ., • -.■mitt.i-imt   ft.   8yi    in. 

•Service     .••..••*•<•*•••«>••.•  •■*.♦♦>-»  •»•.■-•  v  •  •  •  •'•■^«  ■•,■*  •••'•••  •  •.« .....  1*  rci^ui 

Tractive  effort '.^;. .,'•  •> 41,540  lbs. 

Weight   in  working  order ....^^..>.> 210,350   lbs. 

Weight   on   drivers ...>-«,....*.. .^.... •..>.... ^...188,250   lbs. 

Weight  on   leading  truck v.  1^. ...;'... ■.v,««t***'>> .82,100   lbs. 

Weight  of  engine  and  tender  in  woricing  order '.....,  .858,000  lbs. 

Wheel   base,    driving v.'.>.;... .  Ja.l6    ft. 

Wheel  base,  total ......,.........,'<.....'«>'*.... 24  Tt.  8  in. 

Wheel  base,  engine  and  tender. ......V«>..^v>>.>V**->*:«*-V-*'--6*   '*•  ^  >°> 

RATIOS.         "       ',"•;-•'  ,\  .':-'',.    :„^ 

Weight  on  drivers  -7-  tractive  effort J.'.i.v'i^.^ii'i**;. ...4.68 

Total   weight  -i-   tractive   effort ;■.'/;',>> 8.05 

Tractive  effort   X    diam    drivers  -=-   heating  surface,  .'t-^v^; 840.00 

Tot?l  heating  surface  -:-  grate  ari;a    .^'...  .a.... ........ .46.20 

Firebox  heating  surface  -i-  total  heating  surface;,  %;.;... ^  ^.'...,,^. ..  .7.50 
Weight  on   drivers   —  total   heating  surface. ........ ..V.'::^.'..'.,;-.,.......  .69.50 

Total  weight  -f-  total  heating  surface i.i;..i... ;.,,■.;««,.......  .77.00 

Volume   both  cylinders,  cu.    ft. ......>,'.i.:.i.. »..*.. '...,.  .11.70 

Total   heating   surface   -r-    vol.    cylinders ■,■•...;,...*..■.,.,..  .233.00 

Grate  area  -i-  vpL  cylinders ....'>....■.... 6.05 

'h     '  ;,-J-..  ■':  \         CYLINDERS. 

Kind ....;.....'.. ^.  .........  .> Simple 

Diameter  and  stroke ...:............'.-..,.>...•• -SO  X  32   in. 

J     VALVtS.  -^    .-^  ■-  - 

V  11*63  rest  Trsvei    ■  •  ■  •  •  ■  •  •  •  •■  «*  •,  *  •-a.*-'*  •  »^*** » •*  «.«•«••  ^'«  &  %  *  ."^  *  *  *  *  ***  *  *  *  *  *^  ia« 

VjUtSIQC      l^P       ••••••• *  •'_*  *'i*.*  *  *.*•"  ■*  ^*  ■  •.•  •'^  *V  *  *  ^  •  •>  •  •*  i^m  •■*  •~*-ia4  •  •  >  cX      to* 
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CONSOLIDATION  TYPE  LOCOMOTIVE. 

t       '  ;••.•■■• 

( jta  AT  -XvKTtiEKNf   Raii.\va V. 


The  R,nl<hvin  toi^onvi'Uvv  \Vo.r1<s  h.i-  i\v.mi;1>  .  v.'inpli  i.  «1  .ui 
»>rdir  nt  50  l(>coHU>ti\os  of  Uic  consoliil.itum  lypo  lor  ihc  Great 
NoTtliern  R:iil\\\1y.-   Tihese  ctiiiijrcs  are  k^  the  road's  clai- 

siljcalivna'ji  class  ES  aii.d  the  jicnoral  dosiijn  was  \v;^orkcd' out  in 
accordartet.  ^vith  .  dr;v>vings    fiirivishcd.  by   the    railw.T^vi  company. 


.■\.    .     ...uliat    iiiui.-;ual    anani^rnuiu    of    Walschaort    valve    gea; 
which  was  dcsi^iictl  l>y  the  hiiilders  lias  been  applied. 

rhesc  locomotives  have  a  total  wci.u;ht  of  210,350  lbs.,  of  which 
iSS._'5n,  «>r  about  fK>  pir  cent.,  is  on  drivers.  The  cylinders, 
JO  X  jiJ  in.,  with  55  in.  driver.s  and  Jio  lbs.  steam  prosnre  givi 
a  theoretical  tractive  effort  of  41.540  lbs.  This  gives  a  factor 
.of  adhesion  of  4.53.  The  boiler  is  of  the  Belpaire  type,  con- 
forminK  with  the  standard  practice  on  this  road.  It  has  a  ver 
tieal  throat  ;nul  back  Iiead  with  the  crown  and  roof  sheets  slop 


\ 
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ing"  sbme-what  towairJ  tire  roari  These  sheets  are  also  slightly 
arched  transversely.  The  water  spaces  at  the  mud  ring  are  uar-  , 
row,  measuring  but  4  in.  lur  the  front  and  3J^  in.  on  Jtlie  sides 
and  back.  The  barrel  of  the  boiler  is  built  up  of  two  rings,  each 
having  a  butt  jointed  sextuple  riveted  seam  on  tlic  top  center 
line.  These  seams  are  welded  under  the  dome  llange  and  at  the 
ends.  The  boiler  is  amply  provided  with  means  for  <«»ash ing  out, 
which  include  two  6  in.  hand  holes  in  the  bottom  of  the  barrel. 
It  contains  331—2  in.  tubes  14  ft.  8  in.  long,  givini'  a  tube  heat- 
ing surface  of  -',5-\v5  s«4.  ft.  Seven  and  one-half  per  cent,  of 
the  total  heating  surface  is  located  in  the  fircbbx.  The  grate 
area  o£  59  sq.:  ft.  is  larger  than  is  commonly  Used  with  this 
nmount  of  heating  surface,  and  will  allow  the  use  of  a  ven^  low 
yrade  of  fuel.  / 

The  design  of  Walschaert  valve  gear  is  based  upon  the  fact 
i]iat  balanced  slide  valves  are  used  and  it  was  necessary  to  place  - 
the  center  of  the  valve  stem  2^  in.  inside  the  center  of  the  cylin- 
ders. This  compelled  the  use  of  a  rocker  arm  which  is  sup- 
{.'Orted  by  tiie  guide  yoke.  The  links  are  carried  by  a  special 
lupport,  which  spans  the  frames  just  back  of  the  second  pair  of 
drivers,  and  is  stiffcried  by  a  plate  exicnding  outside  of  the  driv- 
ing wheels  to  the  gtiide  yoke,  rind  al>o  by  large  cast  iron  knees, 
fastening  it  to  the  frame.  This  brace  also  supports  the  reverse 
-iiaft  bearing,  the  arrangement  being  as  shown  in  the  general 
elevation  of  the  locomotive. 

The  main   frames  are  of  cast  steel  4;.i  in.  Avide»  with  two 

VI  ought  iron  front  rails,  which  span  the  cylinder  casting.    They 

arc  securely  tied  together  at  the  front  and  back  hy  cast  steel  foot 

!>tates  and  in  addition  are  braced  by  a  substantial  stc«:l  castirig 

located  just  hack  of  the  cyHn<lcr  saddle.     This  casting  jind  the 


^ 


front  sectiotv  of  the  Iranies  are  shown  iiv  fMie  of  t1i<;  illtrstraiions. 
It  is  unusually  broad  and  extends  back  beyond  the  first  pedestal. 
Lugs  are  provided  to  which  the  ^riftg  hanger  is  connected  and 
tlie  casting  is  double  keyed  and  securely  bolted  to  both  the  main 
frame  and  the  upper  front  rail. 

The  tender  trucks  are  of  the  pedestal  type  with  equalizing 
beams  over  the  boxes  and  semi-elliptical  springs.  The  wheels 
have  cast  steel  plate  centers  and  the  cast  steel  bolsters  are  set 
as  low  as  possible  in  order  to  keep  down  the  center  of  gravity. 

The  general  dimensions,  weiyhts  and  ratios  of  these  locopio- 
tives  are  given  in  the  following  tabic;  -:'v^"  ' 

:  V  \  '    :.  .    '  ■.■■'^■r  .    ■;,■    ;■     ..        GEN'ERAI.  ,t»M:A.:': 

-  •  ■■■■;.-■    ^'         '    ■  "•.■  f 

.  *-9-*  •-*•  •■•-•  i.'i.  r 


JL>«.»>4 


•J'': 


•i- 


»i>crvicc\"» '  *■"_•>  •  .•"♦**,•  •'•  '.*-  •-*.■•■"• 
ruci     > "■  ■  •  '■  • «~ •  4  jt  i^'9  •  '•  .^-w  •'*.•' 
Tractive   effort    .  ..i    .;>.:. 'i 
W'tigbt    in   working  "order.;! 
Weight   on   drivers.; ...:....:.. ;  *,v;i,v;.-.-'. 

Weight  on    leading  tfiick.^.-y ;.'.'.. v-Viv'-i 
\Veigl)t  of  cnpiiie  and  titMiitef  ip- .Wortiflg' b 
Wheel    h.ise,   driving.  ;..... '.,■.■.;.•..,....;:■.,. -.>■. 

Wheel  base,  total   .........   ■..:;,■.,.'.;.:.";,'.•.':....... 

Wheel  b.isc,  engine  and  tendiT-  -;.....  ..^...fi --■.>-,;•*: 

WricUf  t>n  drivers  -f-  tractu-e  effbrt*  •..;;."■. . . 
Total  wetjrht  4-  traetiye  eflTorr^  .vv-... -»..... . ... ... 

.Tractive  cliort   X    dianl    drivers   4^,  licatiilg  surtjiev 
Ti  >t;l  hcatiuR  strit.iGe.  ;-;•  j^rate'  am    .;.;*.,..,..... 

Fireho.y;  heating  surfaoe  -:-  tOt;»I   heating,  surface,    ' 
Weii;ht  on   drivers    —total   hivatini;  surtait.  .    .. 

-Tot.il   weight   -~  total   Itatlna;   biirf.lcc-.  i .. .  .  . 

/.VoUirie   both   cyJinrder.<j^  cu.    ft, . . , . , .  _» ..•:". .... 

.  Total   h<.atinij  snrfaco:  -j-   vol.  'cy!inder«,>-.,Vi',  ■ 
(irate  aiea  >,,;  .vol.:  j;>JiiKlr'  ■i. . . . . . . . . , ;■.-._.. 

:■  .■;;■;.-.■.  :.'■-;•  CYUIXDEItS. 

Kind     ..... ...  ..■.;..'■...-. i. ...  ;,.•._..._. .... 

Diameter  and  strbfoL*.  ".■..,..;........ .  .  ; ...  .V.'»,x-.T«  • 

■  ■.■•■  "--^  .•;■."••  --  ^  -:^ ■■>■'. -^'      Myris^'f--''- :. 

Kind ^-  ,"*.***^.v. ^  •  Mi  k ,  ...i;i'»y-.'«:»  ^*..' ■«,■;. ..'."*  i". ^:.'.'\  «"..*"•?.■  •  ■ 

,  Orehfest  ■  trave)  'J '.  ..'<■'•..>» . . ,  ...  .;1.;-.: ; ■.■■.•;.. . . . 

Outside  laj)'   . . .  ;.•'.?- - '  •  .*  '  ■  -  ■  '•>'•?  •.•■•  »* 


•i  ^  .  -i^^  f  ^ 


-  i   fi.  «Ji  in. 

..Vrcight 

. 5it.    Coal 

....41,540  lbs. 
,i^.2ie.3i0  lbs. 
..;-lb8,25«  lbs. 
:...22,!in0    lbs. 

. li'iSiOW  lbs. 

........If,    ft. 

...24  ft.  3  in. 
;>,84   ft  7  in. 

...5.05 

.    81i».X10 

.  . .  lfi.8«» 

.  .  .7.50 

.  .<;'j.f>o 

.77.00 
..J1.70 

Simifile 
H'i  in. 

IJal.  \aids 
^*  . ..,/ --\^ --*.€   in. 


-;-^4i4i 


J ;v  I ; 


_jwo  4-i.-. ell     I  .fJ— '*T- 


.  .iTTir^n" 


J-^ 


■^  I'll     II — :  }•'    I- ■'  r<  ' 

. ; .J J 


-8^-  '^V 


■, ) 


'  ;-  '     ;  1., t , ii:^.: II 

-  .•.;! LT^       <;:■?.  hi^=^ 


II   .1  I 
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Inside   clearance    ;.  «* . ^ <...«, 0    in. 

Lead,  constant    ..'.'.....■. 3  /16   in. 

.    .  .    >  WHEELS. 

Driving,   diameter   over  tires . . . .; 55  in. 

Driving,  thickness  of   tires i 3}4  in. 

Driving  journals,  diameter  and  length 9  X  12  in. 

Engine   truck   wliee'.s.    diameter .• 33  in. 

Engine  truck  journals. ...^.. 6    X    12  in. 

:.•■  ;  '  ';'■.■       BOILER. 

Style     1". Belpaire 

Working   pressure    210    lbs. 

Outside   diameter  of  first  ring 74  V^    in. 

Firebox,  length  and  width   118   X   72^   in. 

Firebox  plates,  thickness   *i   and   %   in. 

Firebox,   water   space K-4    in.,    S   &   B-3 Vi    in. 

Tubes,  number  and  outside  diameter ; 331 — 2  in. 

Tubes  length    14   tt.  8  in. 

Heating   surfr^ce,    tubes 3,523.5    sq.    ft. 

Heating   surface,   firebox    204.0   sq.    ft. 

Heating  surface,  total    2,727.5   sq.   ft. 

Grate  area  59  sq.   ft. 

Smokest.ick,   height   above  lail 15   ft.    5^    in. 

Center  of  boiler  above  rail 9  ft.  6  1/16  in. 

TENDER. 

Tank     ,',.>,»i^.i.»«  ..•;.>. .V»..ji- Waterbcttom 

Frame    ."».,,...'...  1 . . . .';._.-.\  • 12   in.   channels 

Wheels,  diameter    36  in. 

journals,  diameter  and  lenifth. 5J4    X   10  in. 

Water   capacity   >;,.  ,  .i..i  .  ».  »., ...  ,.>  f. V>f  •  • 8,000    gals. 

Coal  capacity   .../.'I;.;.. ..;';'.;'.>....;.}'. 13   tons 


BOILER  FEED  WATER  REGULATOR. 


A  new  type  of  feed  'water  regulator,   simple  in  construction 
and  reliable^vin  action,  which  can  be  applied  to  any  type  of  sta- 
tionary boilei'  has  been  designed  and  is  being  manufactured  by 
*4h^^oI^en^nderson  Valve  Specialty  Company,  Fulton  Building, 
Pitt^Wrg,  Pa. 

This  device  is  called  the  Gould  Safety  Continuous  feed  water 
regulator  and  includes  a  specially  designed  water  column  con- 
nected by  a  brass  pipe  to  a  controlling  valve  placed  in  the  feed 
line  of  the  boiler.  The  water  column  is  cast  iron  and  contains 
a  copper  float  which  carries  a  vertical  rod  fitted  with  two  collars. 
By  adjustment  of  these  collars  the  water  can  be  carried  at  any 
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GOULD     SAFETY    CONTINUOUS     FEED     WATER    REGULATOR. 

desired  point  in  the  boiler  and  the  level  can  be  maintained  with 
a  very  small  variation.  When  the  water  rises  the  upper  collar 
on  the  rod  comes  into  contact  with  a  lever,  which  opens  a  small 
valve,  permitting  steam  pressure  to  pass  through  the  brass  piping 
to  the  top  of  the  piston  forming  part  of  the^  controlling  valve  in 
the  feed  line.  This  piston  is  then  partially  or  wholly  forced  down- 
ward cutting  off  the  supply  to  the  boiler.  When  the  water  re- 
cedes the  steam  valVe  closes  and  the  pressure  in  the  pipe  is  grad- 
ually dissipated  through  the  regulating  bleed  valve  and  the  spring 


beneath  the  piston  forces  it  up  and  permits  the  water  supply  to 
again  enter  the  boiler. 

The  valve  in  the  water  end  of  the  feed  controlling  valve  is 
of  the  balanced  slide  valve  type,  so  constructed  that  any  amount 
of  back  pressure  in  the  feed  line  will  have  no  effect  in  overcom- 
ing the  steam  pressure  on  top  of  the  small  piston.  The  bleed 
valve  is  capable  of  very  close  adjustment  and  can  be  so  adjusted 
as  to  make  the  regulator  hold  the  water  Level  with  a  very  slight 
variation. 

The  water  column  is  also  provided  with  a  high  and  low  water 
alarm,  so  constructed  that  it  can  be  removed  and  replaced  in  a 
few  moments  without  disconnecting  the  top  part  of  the  column. 
This  alarm  consists  of  a  whistle  and  a  small  valve,  which  is  op- 
erated by  an  arm  arranged  to  come  in  contact  with  either  the 
upper  or  lower  collar  on  the  float  rod  and  thus  open  the  valve 
and  permit  steam  to  blow  the  whistle  at  the  water  level  for  which 
the  collars  are  adjusted. 

The  parts  of  this  apparatus  forming  valve  seats  and  valves,  as 
well  as  the  small  cylinder  and  piston  of  the  operating  valve  and 
the  piping  throughout  are  made  of  brass,  the  other  sections  being 
of  cast  iron.  Provision  is  made  for  attaching  a'  water  glass  and 
gauge  cock  to  the  water  column. 


CYLINDER  RELIEF  AND  VACUUM  VALVE. 


A  new  type  of  cylinder  relief  and  vacuum  valve  has  been  de- 
singed  by  Messrs.  B.  O,  Yearwood  and  R.  C.  Patterson;,  of 
Portsmouth,  Va  This  valve  is  comparatively  simple  in  con- 
struction and  has  proved  itself  to  be  very  reliable  in  practical  ser- 
vice. Its  operation  is  obtained  from  the  presence  or  absence  ot 
pressure  in  the  steam  chest  and  it  does  not  contain  any  springs 
or  adjustable  parts. 

The  illustration  shows  the  construction  quite  clearly;  refer- 
ring to  the  lettered  passages  and  parts  the  operation  and  connec- 
tion of  the  valve  are  as  follows :  The  port  A  is  connected  by  a 
I  in.  pipe,  which  should  be  as  short  as  possible,  to  the  live  steam 


CVLINDF.R    RELIEF    AND    VACUUM    VALVE. 

chamber  in  the  steam  chest.  This  pressure  then  acts  against  face 
F  of  the  valve,  holding  it  against  its  seat,  overcoming  the  resist- 
ance of  the  pressure  against  face  G,  which  is  from  15  to  20  per 
cent,  smaller  in  area,  and  is  subjected  ^p  pressure  from  the  cyl- 
inder, connection  being  by  a  3  in.  pipe,  through  passage  B.  Pas- 
sage C  connects  to  a  similar  passage  in  a  similar  valve  at  the 
opposite  end  of  the  cylinder  by  a  2Y2  in.  pipe.  When  for  any 
reason  the  pressure  on  the  cylinder  rises  to  a  point  15  or  20  per 
cent,  above  the  boiler  pressure  the  valve  is  then  forced  open  and 
the  pressure  relieved  through  the  port  C  to  the  other  side  of  the  ^ 
piston.  When  the  throttle  is  closed  and  the  locomotive  begins 
to  drift  the  compression  in  the  cylinder  will  force  the  valve  open 
and  the  vacuum  created  in  the  steam  connection  will  hold  it  in 
that  position,  allowing  a  free  passage  on  both  sides  of  the  pis- 
ton, from  one  end  of  the  cylinder  to  the  other. 
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SHIMER   INTERMEDIATE   CUTTER   HEAD   FOR   HIGH    SPEED    MATCHERS. 


I^n^ERMEDIATE     CUTTER    HEAD    FOR    HIGH    SPEED 

MATCHER. 


A  new  cutter  head  for  use  on  high  speed  matchers  has  re- 
cently been  developed  which  offers  several  features  of  advantage 
over  the  ordinary  types  for  this  purpose.  The  head  is  made  in 
two  sections,  and  provides  for  perfect  expansion  of  the  tongue 
and  grooved  proportions.  In  this  tool  straight  and  circular  bits 
are  used  in  combination,  the  straight  bits,  used  for  cutting  the 
vertical  edge  of  the  board,  being  made  from  flat  strips  of  self- 
hardening,  steel.  The  square  offsets  above  and  below  the  tongue 
are  formed  by  grooving  out  the  end  of  the  bit  and  projecting  it 
to  the  proper  distance.  The  finish  is  accompHshed  by  the  inter- 
mediate circular  bits  working  in  pairs  in  the  upper  and  lower 
series. 

Of  the  two  sections  of  the  head  the  one  forming  the  body 
is  a  solid  steel  forging  bored  and  turned  to  a  true  cylindrical 
form.  The  lower  portion  of  the  flange  of  this  section  is  grooved 
radially  at  equal  distances  around  the  head  in  order  to  receive 
the  straight  pieces  of  cutting  steel.  These  bits  are  held  firmly  in 
position  by  means  of  a  mortised  bolt  which  passes  through  the 
flange.  These  straight  knives  are  intended  to  cut  down  the  square 
edge  of  the  grooved  side  and  the  square  shoulders  of  the  tongue 
side.  Between  the  straight  knives  and  diametrically  opposite 
each  other  are  arranged  two  small  circular  bits  set  into  the 
flange  of  this  section  of  the  head  so  as  to  follow  each  other  in 
the  cutting  of  the  lower  portion  of  the  tongue  or  groove.  Be- 
tween the  other  quarters  of  the  straight  knives  the  solid  portion 
of  this  section  is  cut  away  and  the  secon<l  section,  which  slides 
over  the  solid  central  hub,  has  projections  or  lugs  fitting  into 
these  openings.  On  these  projections  are  two  other  small  circu- 
lar bits.  These  bits  are  capable  of  being  adjusted  by  means  of 
the  expansion  feature,  which  is  controlled  by  an  automatically 
locking  expansion  ring  and  assures  a  uniform  size  of  tongue  and 
groove.  :-;;  •;-^.  ■;..■-■  ;..•  ■-;::.■;:  .•■.■-■:•>-'.■.  ;.;.■:.:■■■•-  V 

As  may  be  seen  from  the  illustrations,  this  head  has  a  perfect 
running  balance  and  it  is  capable  of  turning  out  absolutely  ac- 
curate work  at  an  extremely  rapid  rate.  It  has  been  developed 
and  is  being  built  by  Samuel  J.  Shimer  &  Sons,  Milton,  Pa. 


VENTILATION  OF  STORAGE  BATTERY  HOUSES. 


New  York  Central  &  Hudson  River  Railroad. 


In  connection  with  the  electrification  scheme  of  the  New  York 
Central  terminal  in  New  York  there  has  been  installed  as  part  of 
the  substation  equipment,  several  large  storage  battery  houses. 
The  companies  furnishing  the  batteries  were  willing  to  give  a 
ten  years'  guarantee,  provided  the  temperature  of  the  battery 
house  was  maintained  at  70  degs.  This,  of  course,  necessitated 
«i  heating  plant  for  cold  weather  and  a  means  of  cooling  in  warm 
weather,  as  well  as  good  ventilation  at  all  times. 


In  considering  the  subject  it  was  found  that  the  charging  of 
the  batteries  caused  the  discharge  of  destructive  acid  fumes, 
which  would  attack  and  destroy  iron  'piping.  This  prevented 
the  possible  use  of  a  direct  system  of  radiation  and  made  it 
necessary  to  adopt  the  blower  system.  The  use  of  this  system 
was  also  advisable  because  of  the  positive  ventilation  which  it 
would  afford. 

The  entire  heating  plant,  for  each  battery  house,  is  centralized 
in  a  detached  building  and  the  heated  or  cooled  air  is  distributed 
to  various  portions  of  the  house  through  ducts,  which  are 
protected  in  such  a  manner  as  to  prevent  the  corrosive  action  of 


INTERIOR    OF    BATTERY    HOUSE    AT    KINGSBRIDGE    SUBSTATION — 
NEW    YORK    CENTRAL. 

the  acid  fumes.  The  air  is  circulated  through  a  section  pipe 
heater,  which  can  be  used  for  cooling  as  well,  by  means  of  a  steel 
plate  fan  driven  by  a  belted  motor.  Steam  for  heating  is  sup- 
plied by  a  small  boiler.      ••     ^  ■""- 

Two  methods  of  distribution  have  been  employed,  one,  used 
at  the  Yonkers  power  station,  providing  several  inlets  to  various 
parts  of  the  battery  room,  and  the  other,  used  at  the  other  sta- 
tions, having  but  one  large  inlet  at  the  end  of  the  room.  The 
latter  system  has  been  found  to  be  as  satisfactory  as  the  former 
and  in  view  of  its  simplicity  and  lower  cost  will  probably  be  used 
in  all  later  stations. 

These  heating  and  ventilating  systems  were  designed  by  the 
American  Blower  Company  of  Detroit,  Mich.,  and  its  apparatus 
is  used  throughout.     * 


The  Board  of  Trade  reports  that  the  Shrewsbury  wreck  of  the 
London  and  Northwestern,  October  15,  1907,  when  r6  persons 
were  killed,  was  caused  by  the  engineer  falling  asleep. 


194 


A^iHRTCAN    ENGIXEIvk    AND    RAILROAD    TOURNAL. 


Insi<!»; 
Lead. 


cIc.nr.Tice 


nrivint:.  lii.i'i&ui  <mr  lir<>.  ...; 
Drivilfr,  thiefoxus  -.t  liro.  .  .  .-.  . 
Driving  ionvi'.alT,  diUittctcf  ariil  '< 
Ktigiiie   ttiick    wlio'-*.   diaoivtcr. 

FtiiMT'i-    ti  , i.'V,  M<i;|i  n.a- 


Working'  pt>is"''Hrt; 
Otlf^iilo.  iliatucfcr   <'t    rn-t    lint; 
1'"i-<)u'\,    li  lii'tll   HIX^  'w.iiltli    /.  .  . 
Firflvox  i>!.ili-s..  tl"rkj*t  ••■5    . '. , .  < .  . 
T"i",c.bo> .  Avati'i  ■•>I'.i<>»    ,-.  ■  •  :  ■  .  .  .'.  ■  ■  . 
T'lt.'*-^.  nunilji-r  •,niii.t>.«rt-i'''  ili'mi.  i. 
Tiiin»-.  Kiijrtli .  . .  i .-. . . 
Ihatinir  s.iirf-,cij  .tiihcs . 
Jluatitiir, siirfac<*,  ..liFtKot    »;-,..:■.■• 
Utatiui;  siirf.irc,  tt«iai .  ..*.■'  -^ 
.Cirnto -an-^r'  . ,'. -■•vi,/.  .  .•'>*  .■■.••.  - 
SmtAi'st^ick,  hpifeh-t.'ahtjvc-v,  ; 
TCenU'r  of  .htHtcr  alv.>yc  raiil. 

Tnt.k 

rfatur    .... 

\V5u-f'«.   'lianT'tit.  i ..  .v- •>•(.•'■' •• 

Tof.ni.il-;,  (iianiftvr   .iii'i' Jrifrtrn' • 

\Vato.r  caY«ac'ity 

Coal  eapaciiy' 


wHEEr.s. 


IV4  ill. 


•J»i>'-*.*  •■•••© 

in. 

.......  3 /re 

iri. 

..&.'» 

in. 

s"/S 

in. 

"  X  IS 

«ii. 

.  .  .  .K.T 

111. 

'.     <    1',' 

m. 

.  Bt  1|.. 

lin- 

.Vlo 

M.S. 

. .. .. ..74's 

Ml. 

HR  x  78  j;; 

in. 

-  's   ami  *s 

Ill 

,.  s  »S;  i: ;{'.  • 

III 

..  ..S.11  -2 

111. 

.14    tt.    X 

in. 

.'.r.ss.f)  s<i. 

ft. 

.201.(»   sit. 

tt. 

;',T'J7..'i  sq. 

ft. 

riW    sq. 

ft. 

iTi  tt.  r>«^j 

in. 

■    ft.   C  1    K. 

in. 

.WntcrlH.t 

iiiii 

1'.'.  in.  cli.inncls 

.  i".,i .  •  \3& 

in. 

■•!^  y  10 

Jn. 

■^.000   gals. 

.  .  13    ff«Jis 

BOILER  FEED  WATER  REGULATOR. 


,  bencatli  tiic  piston  forces  it  tiii  ;mcl  ptrniits  the  watrr  supply  to 
again   cntt.r  tlic  bdilcr. 

Tlie  valve  ill  the  water  ( n<l  df  the  fci<I  controllinir  valve  ii 
of  the  halaiued  slide  valw  t\pi'.  .^<i  o<tnslnutc<l  that  atiy  amount 
oi  back  pnssnre  in  ihc  Kid  lini'  will  liavt'  im  efTeet  in  ovcrcoiTi- 
ing  the  steam  pressure  on  t«»p  of  the  small  piston.  The  bleed 
valve  is  eapable  of  vin-  oln<;c  adjustment  atid  can  be  so  adjusted 
as  to  make  tlu-  regulator  hold  the  u.iti.T  Uvil  with  a  very  slight 
variation. 

'I  lie  water  column  is  also  provi<led  with  a  high  and  low  water 
alarm,  so  eon-^trueted  that  it  can  Ik-  removed  and  replaced  in  a 
lew  moments  without  <liseonnecting  the  top  part  of  the  column. 
This  alarm  consists  of  a  whjstle  and  a  small  valve,  which  is  op- 
errited  by  an  arm  arranged  to  come  in  contact  with  either  the 
njipiT  or  lower  collar  on  the  float  rod  ;uul  thus  open  the  valve 
and  iK-rmit  steam  to  blow  the  whiMle  at  the  wal.cr  Icv^el  for  which 
the  collars  are  adjusted.  ':"  y  "'■'.'/'■"      -' 

.,: Ihc  parts  of  this  apparatus  forming  valve  scats  and  valves,  a« 
well  as  the  small  cylinder  and  piston  of  the  operating  valve  and 
the  piping  throughout  are  made  of  brass,  the  otlu  r  sections  being 
of  cast  iron.  I'rovision.  is  made  for  attaching  a  water  glass  and 
gauge  cock  to  the  water  cohmm. 


.\  new  .type  of  feed,  water  regulator,  simple  in  construction 
and  reliable  in  action,  xvliich  can  be  applied  to  any  type  of  sta- 
tionary b(.>iler  has  .beeiide.^igned  and  is  beitig  manufactured  by 
the  Golden-Anderson  Valve  Specialty  Qmipany,  Fulton  Building, 
Pittsburg,  Pa. 

lliis  tlevrcv  i>  calUd  iliy  « louhl  Sately  Continuous.  ue<l  waier 
regulator  ntidincludek  a  spwHally  tlesrgned  water  column  cr>n- 
nccted  by  Qbrap.s  pipe  to  a  controlling  vaivc  placeil  in  the  feed 
line  of  the  boiler.  The  SVatcrcohimiv  tV  past  iron  and  cotitains 
a  copper  iloat  which  carries  a  vertical  rod  lltted  with  two  collars. 
By  ^djwsttn^jn.t  ot  vVhesi^, GoIlaiTs  .the. yatv;^'  .■^>M'-  ^V  cajri.e4  at  any 
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dcsife<t  point  in  thi^'boiVii^,  and  -the  level  can  be  ni.iintaincd  with 
a  very  small  varSatioiiv  NVhen  the  water  rises  the  upper  collar 
on  the  rod  comes  into  contact  with  a  lever,  which  opens  a  small 
valve,  petmittmg  steam  pressure  to  pass  through  the  brass  piping 
t0.the  tOp.of  the  pis.ton  fornting  part  of  the  controlling  valve  in 
the  feed  Iiric.  This  pist6nii  then  partially  or  wholly  forced  down- 
ward cutting  ofT  the  supply  lo  tlie  boiler.  W'lien  the  water  re- 
cedes the  steam  valve  closes  and  the  pressure  in  \h<.-  pipe  is  grad- 
ually dissipated  through  the  regulating  bleed  valve  and  the  spring 


CYLINDER  RELIEF  AND  VACUUM  VALVE. 

.\  new  type  of  cylinder  relief  and  vacuum  valve  has  been  de- 
singftl  by  .Messrs,  B.  O.  Yearwood  and  R.  C.  Patterson,  of 
rortsmoutli,  Va  This  valve  is  coni|taratively  <iimple  in  con- 
struction .and  has  proved  itself  to  b<'  very  reliable  in  practical  ser 
vice.  Its  operation  is  obtained  from  the  presence  or  absence  ot 
pressure  iji  the  steam  chest  and  it  does  not  contain  any  springs 
<'r  adjtistablc  prrts.  ::■.'.  .,,...■,,.;'.:.;...'. 

I  he  illustration  .allows  the  eoftfit ruction  qt!if<?  "r^cariy;  defer- 
ring to  the  lettereil  passage*  and  parts  the  operatioji  aufl  connec- 
tion cvf  tlie  .vklve  arc  as  follows':  TKe.'pOrt  A  is  coiniectcd  by  a 
1  in.  pipe,  which  shoulcl  be  as  short  as  possible,  to  the  live  steam 
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chamber  in  the  stc.nh  chcji.  Tli is  pressure  then  acts  against  face 
F  of  the  valve,  holding  it  against  'Us  stat.  .ovcrt'oming  the  resist- 
ance of  the  pressure  agiiinst  face  G,  \vhichi$  from  15  to  20  per 
ccntr  smaller  in  area,  and  i-;'  subjected  to  presstirc  from  the  cyl- 
inder, connection  being  by  a  3  in.  pipe,  through  passage  B.  Pas- 
sage C  c<>nnects  to  a  sinvil.ir  passage  in  ti  similar  valve  at  the 
opposite  end  of  the  cylinder  by  a  iSJ^  ^in.  pipe.  When  for  any 
reason  the  pressure  on  the  cylinder  rises  to  a  point  15  or  20  per 
cent,  above  the  boiler  pressure  the  valve  is  then  forced  open  and 
the  pressure  relieved  through  the  port  C  to  the  other  side  of  the 
piston.  When  the  throttle  is  closed  and  the  locomotive  begins 
to  drift  the  compression  in  the  cylinder  will  force  the  valve  open 
and  the  vacuum  created  in  the  steam  connection  will  hold  it  in 
that  position,  allowing  a  free  passage  on  both  sides  of  the  pis- 
ton, from  one  end  of  the  cylinder  to  the  other. 


May.  1908. 
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INTERMEDIATE     CUTTER     HEAD    FOR    HIGH    SPEED 

MATCHER. 


A  hew  cutter  Ivcnd  tor  use  on  high  spce<l  matchers  has  re- 
•iiitly  bciii  developed  which  otters  several  Jeatiir€S  of  advantage 
''vcr  the  ordinary  types  for  iliis  purpose.  The  head  is  made  iti 
!uc>  sections,  .Tn«l  provides  for  perfeet  e.\]»atision  ot  the  tonfj;uc 
;i;id  grooved  proportions.  In  this  tool  straight  and  eircular  bit.s 
Me  used  in  coniltination,  the  straiiiht  bits,  iiscd  for  cultirig  the 
viriiial  edge  of  the  board,  being  made  frrnn  flat  strips  of  self- 
ii dining  steel,  i'he  square  offsets  above  and  Irelow  the  tongue 
..re  formed  by  grooving  out  the  end  of  the  bit  and  projec>ijig.it 
:m  the  proper  distance.  The  linisli  is  apcomplishcd  by  the  iiWr- 
niodialc  circular  bits  working,  in  pairs  i«  the  upper  and:  lo^wff 

<n'  the  two  sections  of  the  head  the  one  forming  the  bdd>' 
is  a  solid  steel  forging  bored  and  turiied  to. iS  true  cylindrical 
form.    The  lower  portion  of  tije  flange  of  this  section  is  gnjoyvd 
radially  at  cqral  distances  around  the  head  in  order  to  receive 
iio  straight  pieces  of  cuttiftg  steel.    These  bits  are  held  firmly  In 
I'osition  by  means  of  a  mortised  bok  which  passes  thrQughtlK* 
tlange.  These  straight  knives  are  intended  to  cut  down  tlie  square 
edge  of  the  grooved  side  and  the  square  sliimldcrs  of  the  tongiK- 
ride.    :  Between    tlic    straight    knive^   and    iliametrically    vw^'^Jl^" 
■  aeh   other  are  arranged  Iwo;  siHiiU' ■cifciil.ar;  fehs  VetVinter  .the 
Mange  of  this  section  oi  the  head  so  as  to  ■  follo\v  each  Other  in: 
■'»e  cuftiitg  of  the  lower  portion  of  the  fobgnc  or  groove,    lic^ 
v.cen  the  other  quarters  of  the  straight  kliives  the  solid  portibn 
■1  this  section  Is  cut  away  and  tljo  sccoimI  :!>eicti3nV.\vhiH^ 
"vcr,  ;tjie  solid ,  central  hub,  has  project  ions,  or .  I  tigs:  fitting;  iftto 
'hese  openings.     On  these  jin«jrcti(in!i.  are  two  other  small  crt-cn 
ii-  l)iis.     These  bits  are  cajtahle  of  being  adjusted  by  means  of 
iie  expansion  feature,  which  is  (font rolled  by  an  automatically 
>iking  expansion. rh>g  and  a9Sure%a.iHiifo.r%;>iz,tr.!o'f  V^^ 
"■oove.  ■•  ■"^;-;,.-xv;-; . ;  :H,  v^'■•'V■••-''>•.^^'•  ,''''•"■'■':;■'.  ::'"r^^^-'.'--.V' 

As  may  be-  s^eeii  frotn  the  ilhistratioiis;  this  headlfas  a  peffcc^^^ 
imiing  balance  and  it   is  capable  of  turnipg. out,  absolutely  ac-r 
ttrat'fi.work  at  an  extremely  rapid  rate.     It  has  been  deyelopcd; 
nd  is.;  being  built  by  Samuel  J.  Shimcr,&  -Spps,  Miltoij,  Pij.  -,"/-, 

VENTILATION  OF   STORAGE  BATTERY  HOUSES. 
Xew  York  Centr.ak  &  HfDSoKRrvKR  Railroad. 


In  considering  the  subject  it  wa*  found  that  the  charging,  of 
tlie  l^atteries  caiised  tire  discharge  irtfdcstnictive  acid  i«nies, 
whicli  would  attack  and  dcviroy  irou  pijting.  This  prevented 
Ihe  possible  use  '6f  a  direct  systcfti  of.  radiation  and  made  it 
necessary  to  adopt  the  blow^^f  system^  The  use  df  this  system 
was  also  advisable  because  oT  the  ipositive  ventilation  which  i* 
would  afford.  ■''' ■''■':-:'^' -'-■'''■''''-''  ^J  \     ■■  \-^;    --''^ 

The  entire  heating  plant*  for  eacJi  hatt'fcry  housejTs  cetitrali^ed 
in  a  detached  building  and  the  heiitedc^  cooled  aici 
to   varioMS   portioins.   Qi-  the    hmise,.-ytlm>ugli   dWts,    wbicK- are; ^ 
{rtotectcd  in  siicli  a  rhaiiner^^  toj^^ 


111  connection  with  tlie  eloctrificatioti  scherne  of  th<'  ^^Ic«'^'^^rk. 

'  ntral  terminal  in  New  York  there  h.as  been  instalKd  aspart.o^f; 

•    .Substation  ,c<|nijinient,  ,seV-vral  large  .s  battery  hmisci 

iic  coilipanies  ftirnishing  the  batteries  were  willing  to  give  a 
-'1  year.s'  guarantee,  provided  the  temperature  of  tlie  battery 
oiisc  was  maintained  at  70  degs.     This,  of  coursci  necessitated 

beating  plant  for  coW  weather  an<l  a  nteatis  of -cVHiliiig  in  warin 
^"•oathcr,  as  w'^11  as  good  ventilation  at  all  titrte'^. 


■'     N>-\V     ''■oKK,;GEN"TKAI:. 

the  aciil    f un>cs.  •  ;Tb.e:  air   i>'  drcJulated :  iUrough  |i-  s^  pipe 

.  heaief,:whieh  can  be-tised  for  c<».l>!^as  well,  j>ylneans  of  a  sjeel 
;.plate   fan   driven  by  a:  belted  iiiorrtr!     Stinw    for   IwatinO    is    siip- 
ptied  by  a  small  boiliT.  ..V 

■;:^  Two :  tticthotls  of :  ;<li:slfibtfHon  ^,h;i\c  bcetV: ^mphwedi  .pncv  used: 
iit  the  Yonkers  p<>wcr  staf ion.  im widing  scver:il  inlet ^i  V.  >  various 
l>.arts  of  the  bTittery  T«i<>iii,  ni)d  tlie  other,  used  at  tlje Other  sta- 
tions, haying;  biit  one  large  inlctjatihccpd^^^o^  The 
latter  system  lias  lK«.en  found  to  l*c  as  .sitTsfaci«»ry  as  tlic  fbmier 
and  in  view  <rf  its  simplicity  and  imycr  c6st:  w  used 
Ma  all  later  statiotjs.:,.:              :?.;.,-:-•.         -       ^ 

These:  heating  ai>tl  ventilaiihg  sVstcms ,  Were  die.signcd  by^  the 
.Anicrican  IJio\v<:^  Cbiiipaiiy  of  Detroit,  Mich.*  an4  its  apparatus 
lis  tiscd  thirougbotit;  \ 


The  Boafi]  of  Tr^do  rqw  »rt s  that  the  .ShrewsbHry  wreck  of  the 
r.0hd<Ttn  ami  Xorthweste  pctoher.  15,  i<ji»7,  when  16  persons 
.Were  kiHcd^, was  cansc»l1»y  ifie  enjjineer-  jfalliiig  a^^ecp 
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IMPROVED  GEAR  BOX  FOR  SHAPERS. 


*SBelt* 


15  !>!«.  Pull' J 


The  gear  box,  shown  in  the  iUustration  as  applied  to  a  20  inch 
back  geared  crank  shapcr,  is  a  new  design  of  The  Queen  City 
Machine  Tool  Company,  Cincinnati,  O.  It  furnishes  four  speeds; 
the  design  is  simple  and  the  construction  substantial  and  dur- 
able. It  is  easy  to  operate  and  is  not  at  all 
'clumsy,  either  in  appearance  or  operation. 
Gear  boxes  in  automobile  construction  have 
probably  been  developed  to  a  more  advanced 
stage  thaft  for  any  other  use  and  it  is  said 
that  the  design  of  this  new  gear  box  is  simi- 
lar, in  many  respects,  to  some  of  the  latest 
types  used  in  automobile  construction. 

As  may  be  seen  from  the  drawing,  the  driv- 
ing pulley  is  attached  to  one  end  of  the  shaft 
which  passes  through  the  shaper  and  forms 
the  main  shaft  in  the  gear  box.  On  this  shaft 
is  a  long  sleeve  which  has  mounted  on  it  four 
gears  inside  of  the  box,  and  the  ring  of  the 
clutch  on  the  outside.  When  the  clutch  is  en- 
gaged the  sleeve  is  driven  by  the  shaft;  when 
it  is  disengaged  the  sleeve  revolves  slowly,  due 
to  friction,  unless  some  of  the  gears  on  it  are 
engaged  with  the  intermediate  shaft,  when  it 
remains  stationary.  On  the  intermediate  shaft 
are  mounted  four  sliding  gears  arranged  in 
two  pairs.  By  means  of  the  device  shown  in 
the  upper  right  hand  corner  of  the  drawing, 
any  one  of  these  four  gears  may  be  engaged 
with  a  corresponding  gear  on  the  driving 
sleeve  and  locked  in  that  position. 

As  has  been  stated,  the  sleeve  rotates  slowly  when  not  en- 
gaged and  no  trouble  is  encountered  in  slipping  the  gears  into 
mesh.  It  is  said  that  the  four  gear  box  changes  can  be  made 
in  four  seconds.  This  is  remarkable  as  the  expanding  clutch 
and  all  of  the  gears  are  each  time  automatically,  securely  and 


is  shown  on  the  drawing,  provides  eight  speeds,  which  give  cut- 
ting strokes  per  minute  as  follows;  7.2;  10.9;  15.4;  23.5;  34.8; 
53.1;  74.7;  114.  The  index  plate  aids  in  choosing  the  proper 
speeds.  The  gear  box  proper,  in  addition  to  being  bolted  to  the 
column,  has  a  press  fit  in  the  column.  The  different  parts  of 
the  box  are  easily  accessible  for  inspection  without  removing  it 
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QUEEN   ClTy   SHAPER   WITH   GEAR  BOX. 

independently  locked  in  all  the  different  working  and  idle  po- 
sitions. The  drawing  shows  all  of  the  gears  disengaged  and  it 
will  be  seen  that  the  length  inside  of  the  box  is  very  little  greater 
than  the  combined  width  of  the  faces  of  all  the  gears.  The  floor 
space  required  by  the  machine  equipped  with  the  gear  box  is  not 
greater  than  when  the  cone  belt  drive  is  used. 

The  gear  box  combined  with  the  back  gear  arrangement,  which 


DETAILS  OF  GEAR  BOX  FOR  SHAPERS. 

from  the  column.  As  with  the  regular  machines,  the  back  gears 
are  operated  by  the  handle,  shown  above  the  gear  box,  which  is 
pushed  in  or  pulled  out  according  to  the  speed  required.  The 
arrangements  for  oiling  the  various  parts  are  clearly  shown  in 
the  drawing. 

RAILROAD  EARNINGS. 

The  reports  of  railroad  earnings  to  the  Interstate  Commerce 
Commission  do  not  admit  of  a  comparison  with  the  earnings  of 
previous  years,  but  they  are  now  beginning  to  be  useful  as  a 
means  of  studying  developments  in  the  business  of  transportation 
for  a  number  of  months  past.  Gross  and  net  earnings  of  prac- 
tically all  the  railroads  in  the  country,  by  months,  from  July  I 
to  December  31,  are  now  available,  and  the  figures  for  January 
cover  the  earnings  of  183,400  miles  of  road  out  of  a  total  of 
something  over  224,000  miles. 

For  the  sake  of  accurate  comparison  the  earnings  have  been 
reduced  in  the  subjoined  table  to  a  per  mile  basis.  The  January 
figures  are  afifected  more  or  less  by  the  fact  that  approximately 
19  per" cent,  of  the  total  mileage  of  the  country  is  not  included,, 
but  the  portion  included  is  so  substantial  that  the  gross  and  net 
earnings  per  mile  are  probably  not  far  from  what  the  complete 
figures  will  show.  The  net  figures  represent  operating  income 
after  taxes  have  been  deducted.  The  operating  ratio  represents 
the  proportion  of  strictly  operating  expenses,  exclusive  of  taxes, 

to  gross  earnings: 

Gross.  Net.       Op.  ratio. 

January     $770  $153  76.4 

December     863  198  78.5 

November     »83  262  70.1 

October    1,117  339  66.8 

September     1.043  314  67.0 

August     1.079  345  65.8 

July 1,022  304  67.2 

Gross  earnings  reached  their  maximum  in  October,  but  net 
earnings  were  not  at  their  highest  in  that  month,  having  been 
$6  per  mile  or  a  little  less  than  2  per  cent,  under  the  net  returns 
of  August.  Taking  the  October  earnings  to  represent  the  high 
tide  of  railroad  prosperity  the  falling  oflf  in  three  months,  as 
shown  by  the  January  figures,  was  31  per  cent,  in  gross  earnings 
and  55  per  cent,  in  net  earnings  after  taxes.  The  successive  op- 
erating ratios  indicate  how  slow  the  railroads  were  to  reduce 
expenses  proportionately  to  the  loss  of  business.— rfo//  Street 
Journal. 
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ICO   TON    WRECKING    CRAXE   OF    NEW    DESIGN — ILLINOIS    CENTRAL    RAILROAD. 


A  ONE  HUNDRED  TON  VRECKING  CRANE. 


Illinois  Central  Railroad. 


The  Illinois  Central  Railroad  has  recently  received  a  wrecking 
crane,  built  by  the  Shaw  Electric  Crane  Company  of  Muskegon, 
Mich.,  which  incorporates  many  new  features.  This  crane  has 
a  capacity  of  loo  net  tons  at  a  17  ft.  radius,  80  tons  at  a  20  ft. 
radius  and  60  tons  at  a  23  ft.  radius,  all  obtained  by  the  main 
hoist.  In  addition  there  is  an  auxiliary  hoist  which  has  a  capacity 
of  40  tons  at  a  30  ft.  radius,  using  two  cables  and  a  sheave  block, 
and  20  tons  at  a  32  ft.  radius  with  a  single  cable. 

An  important  feature  in  the  design,  and  one  which  makes  pos- 
sible several  improvements  over  past  practice,  is  the  location  and 
the  position  of  the  engines,  which  are  reversed  from  the  usual 
arrangment  and  have  the  cylinders  toward  the  rear.  This  makes 
the  piping  short  and  direct  and  keeps  it  away  from  the  ma- 
chinery and  from  obstructing  the  engineer's  passage.  The  main 
steam  pipe  branches  at  the  throttle  and  passes  downward  at 
either  side  to  the  engine  cylinders.  The  exhaust  pipes  pass 
underneath  and  are  carried  to  a  separator  mounted  on  the  back 
of  the  boiler,  where  the  water  in  the  exhaust  steam  is  drawn  off. 
The  steam  is  then  exhausted  through  pipes  in  the  boiler  and 
discharged  into  the  stack  immediately  above  the  upper  tube  sheet, 
thus  going  through  the  whole  height  of  the  stack  and  giving  ex- 
cellent draft.  This  arrangement  of  pipes  places  them  entirely 
out  of  the  way  and  removes  them  from  being  subjected  to 
strains  or  vibrations  coming  on  the  frame  work  of  the  crane. 
The  keeping  of  the  steam  work  to  the  rear  in  this  manner  make? 
it  possible  to  put  the  side  frames  farther  apart  and  keep  the 
machinery  low,  resulting  in  a  lower  center  of  gravity  and  a 
better  view  from  the  operating  platform. 

The  engines  have  an  improved  Walschaert  valve  gear,  which 
gives  a  smooth  action  at  all  speeds  and  is  easily  reversed  under 


load.  The  boiler  has  a  good  reserve  capacity  ajid  a  special 
arrangement  of  tubes  permits  the  easy  cleaning  of  the  crown 
sheet.  A  dry  pipe  is  provided  and  every  precaution  is  taken 
to  secure  dry  steam  under  the  worst  conditions.  The  boiler  is 
provided  with  a  telescopic  stack,  shaking  and  dumping  grates 
and  a  dumping  ash  pan. 

The  crane  is  self-propelling  by  meaiis  of  gears  driving  on  one 
a.xle  of  each  truck.  This  gearing  is  so  arranged  as  not  to  inter- 
fere with  the  free  movement  of  the  trucks.  A  friction  drive  is 
provided  in  the  gearing  on  each  truck,  so  that  any  inequality 
in  diameter  of  drivers  is  readily  taken  care  of.  Since  the  car  is 
driven  from  both  trucks  it  will  drive  equally  well  with  the  load 
suspended  at  either  end.  Self-lubricating  center  and  side  bear- 
ings make  the  crane  superior  to  most  rolling  stock  for  taking 
sharp  curves. 

The  design  of  the  jib  is  a  departure  from  past  practice,  as 
can  be  seen  in  the  illustration,  and  avoids  the  combined  bending 
and  compression  strains  of  the  older  type  and  gives  a  lighter 
and  stiffer  structure. 

Complete  air  brake  equipment,  both  automatic  and  straight 
air,  are  provided,  and  complete  control  of  the  brakes  by  the 
crane  operator  is  provided  by  means  of  a  permanent  pipe  connec- 
tion from  the  crane  to  the  car  in  the  straight  air  system.  Ar- 
rangements are  made  for  the  use  of  steam  in  applying  the  main 
and  auxiliary  hoist  band  brakes  in  addition  to  the  usual  hand  ap- 
plying mechanism. 

The  main  and  auxiliary  hoist  parts  are  interchangeable  prac- 
tically throughout.  The  crane  is  built  principally  of  steel,  very 
little  cast  iron  entering  into  the  construction.  An  unobstructed 
passage  for  the  engineer  to  and  from  the  cab  has  been  provided 
on  both  sides  of  the  machine. 

The  total  weight  of  the  crane,  not  including  coal  and  water, 
is  approximately  106  tons.  This  machine  was  purchased  through 
Manning,  Maxwell  &  Moore,   Xew  York. 
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IMPROVED  GEAR  BOX  FOR  SHAPERS. 

1  he  sc;ir  box^  shoxvlj  m.tbc'iHiistratiofigs  iipj^^^  jo  inch 

tiiick  licared  eraiik  ^hain. r;-  b  a  uyAV  ilcsis;!i  of  Tlio  <Jiumii  C"ity 
Maciiinu;  Tool  CoiujiajH;,  Chicjiii»i;itiV  O^ -If.  furnishes  fanr  si»eoUs ; 
the  tlv\"^ii;ii  ij^'»iltH>Je-':^  ili'r- 

itbly.  ft  i>  o:>?.y;tD.  iipt-rati:';  aiul  ii  nur  a"i  all 
ciiltnsyj  .ciirK-'r  ■vi^•^•;apl.u■ahl1>:'c^.or  ibfKratkni. 
■Gear; ,  Injxes  ifv  'uint>nt<v!iil<r,  c6n5tr(ictio»v'  ftavo 
■pkrob"aljlv:"beoi)-''tU  \ .  !•  vi  tl  to  .i  -uicire  g^ifvaricoAl 
sta-yc  than,  if >r 'liny  gliKr  use  and  it  i:^  said 
ifiar  the  d^siji^i'of-  tliis  new:  K<ar  hox  i,s,  simi 
lafi,  in  'WK|uj:';.rHprt:Tt$,,  t'"^^ some  of.  the  lattsi 
fyj>c.s,.«<e<i  uftrntoiiVohilc  const Firct ton. 

■  As  iiray  vt,,»;et'n  fr<:>nl  the  draw iirjiVllic  dru- 
ihg  luiticy  is  aitachi-d  to  otic  end  Dt  the  shaft 
which  passes  ihrotijih  the  vSJinpcr  and.  forms 
the  >itAHV  shaft  .fn;'thc\e^af  box-.  Oii  this  shaft 
la's  U>tiir  sKwc wliich  h:vs  monntfd  on  it  foin- 
gear>  in>idc  of  tlio  hox,  and  the  rinj;  of  tlji 
clmch  on  the  oiitiide.  When  tlic  chitcii  is  en- 
gaped  the  slceveV;i&  driven  bfyvtliesiia ft :  wlu'n 
it  is  disengaited  the  >loCve  revolves  slowly,  diu 
to  iriclii'ii,  unless  some  oi  the  ge.trs  on"  it  ari- 
cnjia.ued  with  the  iuterihcdiatc  >hafi,  wlun  it 
reiiiains.  stationary.  Qii-the  intoriiicdiatc  shaft 
are  nionittcd  four  sliilins;  .years  arran>;ed  in 
two  pairs.  l>y  nieans  of  the  (le\  ice  shown  in 
the  upinr  rruht  hand  corner  of  the  drawins.;.. 
aiiyv  one  of , ;t^»«e  fottr  gcirs  may  be  engaged 
with  a  cOrresiH>ndit>fr  jicar  on  i^he  clrivitv.; 
siec-vc,  and  locked  in  that  position. 

As  has  been  stated,  the  sleevii'  rotates  slowly  whert  imt  en- 
gaged and  iiO  trbiiblc  is  ^ticoiuitered  in  slijjpinj;. the  gears  into 
mesh.  It  »&  said  that  the  four  gear  box  chani-es 'can  be  made 
in  four  seconds.  This  is  remarkable  as  the  ex^>anilin,tr  clutch 
and   all   of   the   t:ear.<   aro   cnrli   •ijiiC   auiomatic.dlv.    ^oi-urtly   .and 


is  shown  on  the  drawing,  indvitUs  ci^ht  speeds,  which  give  cut- 
tiiii;  strtilvA'S  per  miniilf  ;is  follows:  7.2;  io.<>;  i.=;-4;  23.5;  34.S; 
5.VI;  74.7;  114.  1  he  index  plate  aids  in  choosing  the  proper  < 
speed"-.  The  jicar  box  propiT,  in  addition  lo  being  bolted  to  ilie 
colunm,  Ikis  .1  press  fit  in  the  column.  I  lie  different  parts  of 
the  bcix"^rc /easily  accessible  for  inspi"Ct ion  without  removing  tt 


\> 
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ii.dependviitly  loekvd  in  all  the  ditYerent  workinji  and  idle  po-. 
sitions.  TJIk-  drtiwuis  shows  all  of  the  ffcars  disent:aged  and  it 
will  be  sten  that  the  length  hiside  of  tire  box  is  very  little  greater 
than-  the  coinbined  \yidtii  Of  the  faces  of  alt  the  gears.  The  floor 
space  required  by  the  irrachinL-  equipped  with  the  gear  box  is.  not 
greater  tha,n  when,  the  cone  belt  drive  is  used. 

The  c^^^r  bo*c  rr.inbinod  with  the  hack  year  arran'^vmcnt,  which 


lii:i.\lL>    ui-    (Jl  .VK    lio\    lOK    SJIArER.S. 
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from  the  column.  As  witli  the  regular  machines,  the  back  gears 
are  operated  by  the  liandK,  shown  above  the  gear  box,  which  is 
pushed  in  or  pulleil  out  according  to  the  speed  required.  The 
arramgenu  ilts  for  oiling  tlu- v-jrioiis  parts. Are  clearly  shown  in 
the  drawing. 

RAILROAD  EARNINGS. 

I'he  reports  of  ruilroati  earninjis  to  the  Interstate  Conmierce 
Commission  do  not  admit  of  a  comparison  with  the  earnings  of 
previous  years,  but  they  are  now  beginning  to  be  useful  as  a 
means  of  studying  develojimenis  in  the  business  of  transportation 
for  a  immber  of  months  past.  (Jross  aiul  net  earnings  of  prac- 
lic-.illy  ail  the  railroiids  in  the  country,  by  months,  from  July  i^ 
to  December  ^r,  are  jiow  available,  and  the  ligurcs  for  January 
eovcf  the  earnings  of  i.S3,4(X)  miles  of  road  out  of  a  total  of 
-.ometiiing  o^\'cr  a24,oc»  nlile^. 

For -the  sake  of  accurate  comp.irisou  the  earniniis  liave  been 
rechtced  in  the  subjoined  tabic  to  a  per  utile  basis.  1  he  January 
figures  arc  affected  more  or  less  by  the  fact  that  approximatel.v 
19  i^cr  cent,  ol*  the  total  mileage  of  tjic  cOvnitry  is  not  included, 
but  the  portion  included  is  so  siihstantial  that  the  gross  and  net 
I  arnings  per  mile  are  probably  not  far  from  what  the  complete 
iiv^ures  will  >h<»w.  The  net  liguros  represent  optraling  income 
after  taxes  have  bceti  deducted.  The  oi>craling  ratio  represents 
the  proi)ortion  of  strictly  of>eTating  expenses,  exclusive  .of.  taxes, 
to  gross  earnings ": 

I ti-ct  nii)or  •  ••  • :..  •  •  •  "*•  • . 

VdVOTiihi  r      ' 

Octnlicr 

Si  I'tcmtiir     

Aiicu^f     V-  •  .  •  •  • 

.       July ..<......:.: 

Gross  earnings  reached  their  maximum  in  October,  but  net 
earnings  were  not  at  their  highest  in  that  month,  having  been 
$6  per  mite  or  a  Jittic  less  than\2  per  cent,  under  the  net  return.> 
of  August.  Taking  the  October  eafnin.us  to  represent  the  hi.gh 
tide  of  railro.id  prosperity  .the  falling  off  in  three-  months,  a.- 
shown  by  the  January  llgures,  was  31  per  cent,  in  gross  earning- 
and  55  per  cent,  in  net  earnings  after  taxes.  The  successive  op- 
craiipg  ratios  indicate  how  slow  the  railroads  were  to  reduce 
expenses  proportionately  to  the  loss  of  business. — IVqll  Slri\'t 
Joiini'al. 
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A  ONE  HUNDRED  TON  WRECKING  CRANE. 


:^y:. 


I LLiN(>i5  Central  KAn^OAt). 

The  Illinois  Ccnrral  Railroad  has  rrcTntlyrieccivctl  a  wrecking 
crarie,  built  by  the  SIkiw  EIt'<;lriG  Crnne  Conipany  of  Muskegon, 

Mich.,  which  incorporates  many  new  features.  Thi^i  Crane  has 
a  capacity  of  loo  net  tons,  at  a  i~  ft.  radius.  So  tons  at  a  jo  ft. 
radius  and  Go  tons  at  a  23  ft.  radius,  all  obtnincd  by  the  ttiaih 
hoist.  In  addition  tlicre  is  an  auxih'ary  hoist  which  has  a  capacity 
vi  40  ton?  at  a  30  /t.  radius,  usinci  two  cables  and  a  slwave  block, 
and  JO  tons  at  a  32  ft.  radius  with  a  single  cable. 

.\n  important  feature  in  the  desisiii,  and  one  whicli  makes-pos-' 
stble  several  improvements  over  past  practice,  is  the  location  and 
the  position  of  the  cnsiines.  which  are  reversed  from  the  uvu'al 
..rran.miient  and  hnve  the  cylinders  toward  the  rear.  This  m:^ke^ 
the  piping  short  and  direct  and  keeps  it  away  from  the  ma- 
chinery and  from  obstructing  the  engineers  passage^  The  main 
steam  pipe  branches  at  the  throttle  and  passes  downward  at 
'ither  side  to  the  engine  cylinders.  The  exhaust  pipes  p.iss 
iiiideriuatli  and  are  carried  to  a  separator  im>mHed  on  t!u_back 
••!  il)r  lioiKr.  \\Iiere  the  water  in  the.  i?.Khan«it 'steam  is  dr.iun«)|T, 
The  steam  is  then  exhausted  tbrougli  pipes  in  the  .boiler  and 
di>eljart;xMj  jnto  llu-  st.uk  inmuiliatvly  abovi'  the  »ipi>ir  tube  slu'el, 
tluis  going  riirough  the  whole  height  of  the  stack  and  giving  cx- 
'•ellent  draft.  This  arrangement  of  pipes  places  them  entirely 
out  of  the  way.  and  removes  them  from  being  subjected  to 
-trains  or  vibrations  coming  on  the  fr.ime  work  of  llU'  crane, 
i  he  keeping  of  the  steam  work  to  the  rear  in  this  manner  makes 
It  possible  to  put  the  side  frames  farther  apart  and  keep  the 
machinery  low,  resulting  in  a  lower  center  of  gravity  and  a 
better  view  from  the  o]»erating  platform.      .>.-'.        ....  ..^       ,- 

The  engines  have  an  improved  Walschacrt  valve  gear.  ivhicH 
gives  a  smooth  action  at  all   >-peed^  and  is  easily  reversed  under 


l«»ad.      The   boiler  has   a  a    special 

arrangement  of  tubes  pcrmrts  tire ;va^iy  ckaning' of  tlie  crown 
siieet.  A  dry  pipe  is  provi<lod  and  every  precaution  is  taken 
to  Secure  dry  steam  und^^r  the  worst  conditifjiis, .  The  b-iikr  is 
provided  Vvith  a  telescopic  stack,  shakinp  ami  dumping  grates 
and  a  dumping  ash  pan.  A 

The  crane  is  self-propelling  by  means  of  gears  <iriying  on  oii«. 
a.vle  of  each  truck.  This  gearing  is  50  arranged  as  not  to  inter- 
fere with  the  free  movement  of  tlie  trucks,  A. friction  drive  is 
provided;  in  the  gearing  on  eaclr •  trdck,  so-'  that  a»y  iiiequali t>- 
in  <Iiametor  of  drivers  is  readily  taken  care  of.  Since  the  car  is 
driven  from  both  trucks  it  will  drive  eiiually  welTwith  the  load 
suspended  at  eithe:r  end.  Self- lubricating  center. ajid'  sidv  l»car- 
ings  make  the  crane  superior  to  tnost  rolling  stArk'  for  taking 
sharp  curveis.  y./:-},.\-''r  '  •.;•■^•;-'vy  .   V -!  -  -/;    ..^?-  ^::■"V^^  '■^■■'. 

The  design  df:^the^jib-is  a  tiepaTtwre  flrom"' past  practice,  a> 
cnii  be  seen  in  the  illustration,  and  avoids^ the  combined  bendtns 
and  compression  strains  pt ;  the  bkler' tj-pc  an<r  jsfives  a  lighter 
aiid  stifTcr  istrtrcture. 

Complete  air  brake  efuiipiiieiit,  both  auii'iiiatii  and  ^traigli' 
air,  are  |iroviiled,  and  complete  contrt^l  of  the  brakes  by.  the 
♦crane :cH>«'ratoif  is  provitied  b\'  meatrts-of  a  permanent  pipe  eonntc- 
tion  from,  tile  crane  to  the  cair  inth(t.;  straight  air  system.  Ar- 
r.ingvmiiits  are  made  for  the  use,  of  steam  in  ai»f*lyi"y  the  main 
and  {lU.Niliar.v  hoist  bniul  biakt  ^  in  a<Id:ti<iii  to  the  ii-ii.il  iintid  .'in 
plyillg  mechanism. 

The  main  and  attxiliary .hoist  parts  are  interchan.ccabk  prac- 
tically throughout.  The  crane  is  built  i»rincipally  of  steel,  very 
little  cast  iron  entering  into  the  construction.  An  nnobstrucrcd 
passage  for  the  engineer  to  and  fTOni  the  cab  has  been  providet! 
on  both  sides  of  the  mnchine.  ^  /V. 

The  tot,-)l  weight  of  the  crane,  iiot  inchuhng  o^tal  ;ind  w.iter. 
is  approxim.itely  i(>6  ton'-.  This  nlachriTe  waVpA'tcliased  througli 
Manning.   .Maxwell  ^c   .M<M»re,  Xew    ^'orkv      '       -  v  '  '     ^ 
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MOTOR  DRIVEN  TUBE  WELDING  MACHINE. 


The  illustration  shows  a  tube  welding  machine  which  is  stand- 
ard on  the  Canadian  Pacific  Railroad,  and  was  designed  and  pat- 
ented by  Walter  Byrd,  general  foreman  at  Revelstoke,  B.  C.  In 
using  this  tool  the  scarfing  machine  has  been  dispensed  with.  The 
safe  end  is  expanded  by  an  air  machine,  so  that  it  will  slip  over 
the  tube  3/16  in.  The  tube  is  pushed  over  the  stationary  mandrel 
on  the  machine  and  the  safe  end  is  welded  on  by  forcing  down 
the  revolving  rollers  by  means  of  a  compressed  air  device,  which 
is  operated  by  the  foot.  The  machine  may  be  adjusted  for  any 
size  tube,  or  gauge,  and  the  rollers  may  be  removed  and  replaced 
by  disc  cutters  for  cutting  tubes. 

The  machine  may  be  adapted   for  cither  belt  or  motor  drive. 


BVRD    TUBE    WELDING     M.ACHINE. 

The  motor  shown  in  the  illustration  is  of  •>  h.p.  capacity,  operat- 
ing at  1,800  r.  p.  m.,  the  rollers  making  750  r.  p.  m.  The  shafts 
upon  which  the  rollers  are  mounted  pass  through  holes  in  the 
large  ring  and  are  pivoted  to  the  large  gear  as  shown.  The 
shafts  pass  through  the  ring  at  a  slight  angle  and  the  ring  may 
be  moved  in  or  out,  parallel  to  the  axes  of  the  mandrel.  Both 
th«  gear  and'the  ring  revolve  on  ^ater  cooled  centers. 

By  pressing  a  treadle  with  the  foot  air  is  admitted  to  the  small 
cylinder  at  the  base  of  the  machinfe  and  the  upper  part  of  the 
large  lever,  the  fork  of  which  engages.wit'h  the  slot  in  the  large 
ring,  moves  to  the  ri^t,  thus  forcing  the  rollers  toward  thfe 
mandrel.  When  the  tube  has  been  rolled  to  gauge  the  foot  is 
removed  from  the  treadle  and  a  spring  in  the  cylinder  t)rings  the 
lever, back  to  its  former  position,  releasing  the  pressure  on  the 
rollers.     The  mandrel  may  be  easily  removed  when  necessary. 


V. 


PERSONALS. 


John  T.  Luscombe  has  been  appointed  master  mechanic  of  the 
Toledo  &  Ohio  Central  Ry.  at  Bucyrus,  Ohio. 

W.  J.  spearman  has  been  appointed  to  the  new  o"9ice'of  mas- 
ter mechanic  of  the  Idaho  &  Washington  Korthcn*  Rj-.,  with 
office  at  Coeur  D'Alene,  Idaho. 


The  office  of  R.  Tawse,  superintendent  of  motive  power  of 
the  Detroit,  Toledo  &  Irbnt6n  Rv.  and  the  Ann  Arbor  R.  R.,  has 
been  moved  from  Jackson,  Ohio,  to  Toledo. 


Hugo  Schaefer  has  been  appointed  mastei*  mechanic  of  thd' 
Panhandle  division  of  the  Atchison,  Topeka  &  Santa  Fe  'Ry.,  .to 
succeed  O.  A.  Fisher.  Mr.  Schaefer's  headquarters  will  be  at 
Wellington,  Kan. 


H.  W.  Watts,  master  car  builder  of  the  Monongahela  Con- 
necting Railroad,  died  on  April  13  at  Pittsburg,  Pa.,  at  the  age 
of  57  years.  Mr.  Watts  was  also  president  of  the  Railway  Club 
of  Pittsburg. 


W.  J.  Monroe  has  been  appointed  master  mechanic  of  the 
Oklahoma  and  Panhandle  divisions  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.,  with  headquarters  at  Chickasha,  Okla.,  vice 
E.  E.  Chrysler,  resigned. 


J.  \V.  Storey  has  been  appointed  mechanical  engineer  of  the 
Central  of  Georgia  Ry.,  with  headquarters  at  Savannah,  Ga.  Mr. 
Storey  formerly  held  the  same  position  with  the  Cincinnati,  New 
Orleans  &  Texas  Pacific  Ry.  at  Ludlow,  Ky. 


F.  R.  Cooper,  superintendent  of  motive  power  of  the  South 
I'uffalo  Ry.,  has  been  appointed  superintendent  of  machinery  of 
the  Kansas  City  Southern  Ry.,  with  headquarters  at  Pittsburgh, 
Kan.,  to  succeed  R.  M.  Galbraith,  resigned. 


J.  H.  Sanford  has  been  appointed  purchasing  agent  of  the 
Xew  York,  New  Haven  &  Hartford  R.  R.  He  succeeds  to  the 
duties  of  A.  E.  Mitchell,  manager  of  purchases  and  supplies,  re- 
signed.    The  latter  title  has  been  abolished. 


(i.  F.  Weiseckel,  general  foreman  of  the  Baltimore  &  Ohio 
Ry.  at  Glcnwood,  Pa.,  has  been  appointed  master  mechanic  of 
tlic  Cumberland  division  to  succeed  A.  H.  Hodges,  resigned.  Mr. 
Woiscckel's  headquarters  will  be  at  Cumberland,  Md. 


D.  R.  MacBain,  assistant  superintendent  of  motive  power  of 
tlic  Michigan  Central  R.  R.  at  Detroit,  Mich.,  has  been  appointed 
assistant  superintendent  of  motive  power  of  the  New  York  Cen- 
tral &  Hudson  River  R.  R.,  with  headquarters  at  Albany,  N.  Y. 


The  Coal  Industry  in  1907. — .^  production  of  between  450,- 
000.000  and  460,000,000  net  tons  of  coal  in  the  United  States  in 
1907  is  indicated  by  the  returns  received  thus  far  by  the  United 
States  Geological  Survey,  or  an  increase  of  about  10  per  cent, 
over  the  record  breaking  output  of  1906,  accordmg  to  E.  W. 
Parker,  coal  expert  and  chief  statistician  of  the  survey.  The 
most  notable  increase  was  made  in  the  production  of  Pennsylvania 
anthracite,  in  which  a  gain  of  over  20  per  cent,  was  recorded. 
The  shipments  of  anthracite  in  1907  amounted  to  67,109,393  gross 
tons,  as  against  55,696,595  gross  tons  in  1906.  This  would  indi- 
cate a  total  production  for  the  year  of  approximately  76,366,000 
gross  tons,  or  about  85,840,000  net  tons. 


BOOK  NOTES. 


Locomotive  Break  Downs.     By  Geo.  L.  Fowler.     Revised  and 
enlarged  by  W.  W.  Wood.    266  pages.    4}/$  x  6H-    Flexible 
covers.     Illustrated.     Published  by  the  Norman  W.  Henley 
Publishing  Co.,  132  Nassau  St.,  New  York.    Price,  $1.00. 
This  book,  which  is  arranged  in  catechism  form,  covers  very 
fully  all  possible  accidents  to  locomotives  and  their  appliances. 
The  earlier  editions,  which  are  well  known  to  most  enginemen, 
have  been  completely  revised  and  in' addition  to  features  concern- 
ing the  Walschaert  valve  gear  and  electric  head  lights,  much  new 
matter  in  connection  with  air  brakes,  has  been  added.    It  is  care- 
fully illustrated  with  line  drawings,  which  clearly  explain  the 
methods  suggested  for  making  repairs.    The  index  has  been  made 
very  complete  and  in  cases  of  emergency  will  permit  the  rapid  ex- 
amination of  the  procedure  recommended.     A  book  of  this  kind 
is  practically  indispensable  to  young  runners. 


Method  for  Earthwork  Computations.    By  C.  W.  Crockett,  Pro- 
fessor  of    Mathematics   and   Astronomy,    Rensselaer    Poly- 
technic Institute.     Cloth;   ii4«pages;  5^  x  9.     Illustrated. 
Published  by  John  Wiley  &  Sons,  43  E.  19th  St.,  New  York. 
Price  $1.50. 
An  attempt  has  been  made  in  this  book  to  formulate  a  series 
of  rules  by  which  the  terms  necessary  for  the  numerical  com- 
putation of  earthwork  volumes,  either  by  the  prismoidal  formula 
or  by  the  average  end  area  method,  may  be  written  directly  from 
the  notes.     The  author  has  prepared  a  slide  rule,  which  is  de- 
scribed in  chapter  six  of  the  book,  that  may  be  used  for  all  earth 
work    determination.      The   arrangement    of    the    scales    on    this 
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rule  are  such  as  to  make  the  instrument  very  general  in  applica- 
tion. The  work  is  most  completely  illustrated  and  excellently 
arranged. 


Locomotive   Catechism.      By   Robert   Grimshaw.      27th   Edition, 
Revised  and  enlarged.    817  pages.    4^  x  7J4-    Cloth.    Illus- 
trated.   Published  by  the  Norman  W.  Henley  Publishing  Co., 
132  Nassau  St.,  New  York.     Price,  $2.50. 
This  edition  of  the  well  known  catechism  has  been  so  thor- 
oughly revised  that  it  may  be  said  to  be  practically  a  new  work. 
It  has  been  greatly  enlarged  and  the  matter  has  been  more  con- 
veniently arranged.     It  contains  nearly  4,000  questions  and  an- 
swers  in   connection   with   the   design,   construction,   repair   and 
running  of  all  kinds  of  locomotives,  which  are  accompanied  by 
437  illustrations.     The  work  is  intended  as  a  preparation  for 
examination  and  the  instruction  of  engineers,  firemen,  trainmen, 
svk^itchmen,  shop  and  roundhouse  men.     All  of  the  very  latest 
features  in  locomotive  construction  have  been  considered. 


Manual  of  Recommended  Practice  for  Railway  Engineering  and 
Maintenance  of  Way.    Cloth.   6x9.    290  pages.    Illustrated. 
Published  by  the  American  Railway  Engineering  &  Mainten- 
ance of  Way  Association,  962  Monadnock  Block,   Chicago. 
Price,  $3.00. 
This  book  contains  the  definitions,  specifications  and  principles 
of  practice  adopted  and  recommended  by  the  American  Railway 
Elngineering  &  Maintenance  of  Way  Association  and  consists  of 
a  compilation  of  recommendations  on  the  various  subjects  which 
have  been  most  carefully  discussed  and  finally  voted  upon  by  the 
association.     The  work   has  been  handled  by   sixteen   different 
committees,    dealing    with    the     following     subjects :     roadway, 
ballasting;  ties;  rail;  track;  buildings;  wooden  bridges  and  tres- 
tles;  masonry;    signs,    fences,   crossings   and   cattle-guards;    sig- 
naling and  interlocking;  records,  reports  and  accounts;  uniform 
rules;  organization,  titles,  codes,  etc.;  w^ater  service;  yards;  ter- 
minals ;  iron  and  steel  structures  and  classification  of  track.    The 
last  edition  has  been  revised  down  to  the  end  of  1907. 


Engineering  Index  Annual  for  1907.  Cloth ;  434  pages ;  6J/2  x 
914-  Published  by  the  Engineering  Magazine,  140  Nassau 
St.,  New  York.  Price  $2.00. 
The  compiling  of  an  index  of  all  technical  and  scientific  ar- 
ticles of  importance,  which  have  appeared  during  the  year  in 
technical  papers  of  all  countries,  and  incorporating  it  in  one  vol- 
ume, is  a  scheme  which  is  most  thoroughly  appreciated  by  all  en- 
gineers and  others  who  have  occasion  to  look  up  information  on 
technical  subjects.  This  yearly  volume  is  taken  from  the  index 
published  monthly  in  the  Engineering  Magazine  and  in  order  to 
make  it  commercially  practical  and  of  a  reasonable  price,  the 
same  scheme  of  classification  is  followed  as  is  used  in  the 
monthly  parts.  It  has  been  found  that  this  annual  form  of  index 
has  a  large  advantage  over  five-year  volumes,  both  to  the  con- 
sultant and  the  publishers,  since  it  indexes  current  literature 
which  is  timely  and  fresh  and  easily  procurable  if  desired.  In 
the  1907  volume  the  details  of  the  classification  have  been  slightly 
modified  and  improved,  special  efforts  being  made  to  standardize 
catch  words,  and  cross  referencing  has  been  introduced  on  a 
larger  scale  than  in  the  preceding  number. 


Power  and  Power  Transmission.    By  E.  W.  Kerr,  Professor  of 
Mechanical   Engineering,   Louisiana   State  University.      Sec- 
ond edition.     Revised.     Cloth ;  366  pages ;   5^  x  9.      Pub- 
lished by  John  Wiley  &  Sons,  43  East  19th  St.,  New  York. 
Price  $2.00. 
The   first  edition   of  this  work,  which  appeared   in    1902,  has 
been  improved  by  the  re-writing  of  the  chapters  on  steam  tur- 
bines and  valve  diagrams,  and  by  the  addition  of  several  pages 
of  matter  upon  the  subject  of  heat  and  the  use  of  the  steam 
table.     A  new  steam  table  has  replaced  the  one  in  the  earlier 
edition.     A  large  number  of  problems  have  also  been  added,  and 
the  whole  work  thoroughly  revised.   It  forms  a  treatise  on  power 
and  power  transmisiSion,  dealing  with  the  elernentary  principles 
of  these  subjects.     J\  is  not  intended  as  an  exhaustive  treatment 


in  any  respect,  but  will  be  found  to  be  of  great  value  in  giving 
the  guiding  principles  for  a  more  thorough  investigation.  Ex- 
amples are  given  at  the  end  of  each  chapter  for  the  purpose  of 
fixing  in  the  mind  of  the  student  the  more  important  principles 
contained  therein.  Many  of  these  examples  are  from  practice. 
It  is  divided  into  three  general  parts.  The  first  dealing  with  ma- 
chinery and  mechanics ;  the  second  with  steam  engines,  valve 
gears  and  turbmes,  and  the  third  with  pumps,  gas  engines,  water 
power  and  compressed  air.  The  whole  work  is  very  comprehen- 
sive and  is  thoroughly  illustrated. 


Profit  Making  in  Shop  and  Factory  Management.  By  Charles  U. 
Carpenter.  Published  by  The  Engineering  Magazine,  140 
Nassau  St.,  New  York.  1908.  6  x  9  in.  Cloth.  146  pages. 
Price  $2.00.  -- 

While  this  treatise  was  prepared  with  the  needs  of  a  manu- 
facturing plant  in  view  there  is  much  in  it  which  may  be  applied 
to  railroad  repair  shops  with  excellent  results.  The  book  is  in 
main  a  reprint  of  articles  which  appeared  in  The  Engineering 
Magazine  last  year.  These  have  been  revised  and  enlarged  and 
re-arranged  for  more  immediate  effectiveness.  A  superintendent 
of  motive  power  of  a  railroad,  whose  shops  are  considered 
among  the  best  managed  in  the  country,  spoke  of  these  articles, 
when  they  first  appeared,  as  being  of  great  value  in  helping  him 
to  improve  the  shop  organization  and  increase  the  production. 

The  contents  of  the  book  by  chapters  is  as  as  follows :  Re- 
organization of  a  run-down  concern ;  practical  working  of  the 
committee  system;  reports,  their  necessity  and  their  uses;  de- 
signing and  drafting  department ;  the  tool  room,  the  heart  of  the 
shop ;  minimizing  the  time  of  machine-tool  operations ;  possi- 
bilities attending  the  use  of  high-speed  steel ;  determination  of 
standard  times  for  machining  operation ;  standard  times  for 
handling  the  work ;  standard  times  for  assembling ;  stimulating 
production  by  the  wage  system :  stock  and  cost  systems  as  a 
factor  in  profit  making ;  upbuilding  of  a  selling  organization ; 
effective  organization  in  the  executive  department. 

Mr.  Carpenter  is  president  of  the  Herring-Hall-Marvin  Safe 
Company  and  the  methods  described  in  the  book  are  those  which 
he  found  most  successful  in  the  re-organization  of  that  company, 
and  as  superintendent  of  production  in  other  large  manufacturing--^ 
plants,  including  the  National  Cash  Register  Company,.--'' 


The  Element?  of  Railroad  Engineering.  By  Wm.  G.  Raymond, 
C.E.,  LL.D.  405  pages.  6x9.  Bound  in  cloth.  Illustrated. 
Published  by  John  Wiley  &  Sons,\  New  York.  Price,  $3.5a 
This  work  describes  the  physical  properties  of  a  railroad  and 
gives  the  underlying  principles  of  their  design.  The  policy 
adopted  in  the  preparation  of  the  work  has  been  to  treat  briefly 
and  generally  those  subjects  which  are  fully  covered  in  special 
volumes,  to  which  reference  is  made,  and  to  go  into  details  in 
those  subjects  treated  only  in  books  of  this  kind.  The  plan  of 
the  book  is  of  first  describing  the  thing  and  then  discussing  its 
design.  It  is  divided  into  three  parts.  The  first,  which  follows 
a  very  comprehensive  introduction,  is  on  the  subject  of  perma- 
nent way,  deahng  with  the  theory  and  dcsigrf  of  all  parts 
of  this  subject.  The  second  part  is  onl  the  locomotive  and  its 
work.  This  does  not  go  into  the  d^i^cP^of  the  locomotive  except 
in  so  far  as  it  affects  the  design  of  the  track.  It  gives  the  pro- 
cedure for  determining  the  features  of  a  locomotive  in  connec- 
tion  with  speed  and  grade  ppoBlems,  as— weH-as"  the  effect  of 
grades  and  curves,  number  of  Jrains,  tonnage,  etc.  This  section 
of  the  book  will  be  found  to  be  as  interesting  and  valuable  to  the 
mechanical  engineer  as  to  the  civil.  Part  III.  is  on  the  subject 
of  railroad  location,  construction  and  preliminary  surveys.  An 
appendix  of  62  pages,  consisting  of  the  reprint  of  a  paper  by  Mr. 
W.  D.  Taylor,  with  part  of  the  discussion  thereon,  which  gives 
in  detail  the  location  of  the  Knoxville,  LaFollette  &  Jellico  Rail- 
road of  the  Louisville  &  Nashville  System,  is  included.  This 
paper  is  given  as  an  example  from  practice  of  the  more  important 
principles  discussed  in  the  book.  While  this  book  has  been  de- 
signed primarily  as  a  text-book,  it  will  be  found  to  be  most  con- 
vergent for  reference.  It  forms  Volume  II.  of  a  series  by  this 
author,  the  others  now  being  in  the  course  of  preparation. 
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Automatic   Block   Signals  and   Signal  Circuits.   By  Ralph   Scott. 
6  X  8.    Cloth.    243  pages.     Illustrated.     Published  by  the  Mc- 
•  Graw  Publishing  Co.,'  New  York.    Price,  $2.50. 
American  practice  in  the  installation  and  maintenance  of  signals 
electrically  controlkd  and  operated^  by  electric  or  other  power, 
together^  with   destriptions  of  the  accessories  now   regarded  as 
"standard,  is  set  forth  in  a  very  cledr  and  interesting  manner  in 
this  book.    While  it  is  primarily  intended  for  the  signal  and  rail- 
way engineers,  it  is  written  in  such  form  as  to  be  of  interest  to 
the  layman  or  railway  man  who  is  not  versed  in  the  work  of  this 
department.     U  is  profusely  illustrated  with  diagrams  and  half- 
tone  illustrations,   which   serve   to  make   the   text  matter   easily 
comprehended  by  such  readers. 


The  Strength  of  Chain  Links,  .  By  G.  A.  Go6denough  and  L.  E. 
Moore,  Bulletin  No.  18,  Engineering  Experiment  Station, 
University  of  Illinois.  Paper;  6  x  9;  fs  pages.  Illustrated. 
May  be  obtained  by  request  from  the  Director  of  the  Engi- 

•■*  neeriVig  Experiment  Station,  Urbana,  111. 

This  bulletin  giveS  the  results  of  a  series  of  experiments  on 
chain  links  and  circular  ring?,  which  covered  a  period  of  two 
years,  and  were' made  for_th&.purpose  of  confirming  or  disprov- 
ing the  theoretical  analysis  pf  the  stresses  in  links  and  rings. 
The  results  are  a  complete  confirmation  of  the  analysis.  The 
bending  moments  and  ^maximum  stresses  for  links  of  various 
forms  are  calculated  and  the  results  of  the  calculations  are  given 
in  the  bulletin.  It  contains  four  appendixes,  giving  in  full  the 
theoretical  discussion  which  was  the  basis  of  the  experimental 
work.  This  bulletin  will  be  found  to  be  of  special  interest  to  all 
engineers  and  manufacturers  who  arc  concerned  in  any  way  with 
hoisting  and  power  transmission. 


CATALCXJS 


IN  WRITING    FOR  THESK   PI.EASE   MENTION 
THIS  JOURNAL. 


i 


GE.s'kRAX.  Electric  Company. — Amcmg  the  recent  bulletins  issued  by.  this 
company,  are  Nc.  4570,  which  illustrates  and  describes  the  new  Tungsten 
lamps  for  100  and  125  volt  circuits,  and  No.  4573,  quite  an  elaborate  pub- 
lication on  the  subject  of  li^'htning  arresters,  of  which  many  different  types 
are   illustrated  and  described. 


B.  F.  SruRrEVANT  Co. —  Bulletin  No.  153  of  the  Sturtevant  EngineerinR 
Series  ha.s  recently  been  issued.  It  contains  a  reprint  of  an  article  from 
the  Engineering  Magaitine  of  January, /1908,  bearing  the  caption  "There  is 
Vo.hini;  New — Not  Even  in  Eans."  This  article  briefly  traces  the  develop- 
ment of  tiic  fan  blower  from  the  time  Mr.  Sturtevant  introduced  his  first 
fan  fifty   years  ago.  ' 


Stavbolts.  Their  Use  anp  Asijse — The  Falls  Hollow  Staybolt  Company, 
Cuyahoga  Falls.  (.).,  ife  issuing  a  small  book  containing  an  article  on  the 
alK-ve  subject  by  Mr.  John  Hickey,  which  is  based  on  a  long  experience  in 
active  railroad  work,  and  draws  attention  to  many  features,  which  are 
generally  overlooked  by  master  mechanics  and  others,  in  the  matter  of 
pioper  design  ard  maintenance  of  staybolts. 


Flexible  Shai  7. — The  Coatcs  Clipper  Mfg.  Co.,  VN'orcesti-r.  Mass.,  is 
issuing  a  catalog  descrihiiijr  its  hardened  steel,  ball  and  socket  joint, 
flexible  shaft,  which  is  claimed  to  have  many  advantages  over  the  wire 
cable  flexible  .shaft.  It  gives  a  solid  steady  drive  throughout  its  entire 
length  and  is  capable  of  transmitting  as  much  power  backwards  as  for- 
wnrds.  The  jllustrations  in  the  catalogue  show  the  great  variety  of  places 
where  a  shaft  of  this  type  can  be  used  to  advantage. 

Sterling  Lt;bniCATORs. — The  Sterling  Lubricator  Company,  Rochester. 
N.  Y.,  is  issuing  a  sm.nll  catalc%,  which  fully  describes  and  illustrates  several 
designs  and  arrangcn.-cnts;  of  force  feed  lubricators.  These  lubricators  can 
be  furnished  with  any  number  of  feed  pipes  and  in  practically  any  capacity 
of  reservoir.  They  are  al?  automatic  and  capable  of  very  delicate  adjust- 
ment, each  feed  being  separately  adjustable.  The  construction  is  such  as  to 
gi\c  a  much  smaller  drop  than  us'ial,  which  permits  a  much  more  regular 
and  positive  lubricatic-n   with  a  smaller  amount  of  oil. 


Champion  Power  Hammer. — Beaudry  &  Co.,  141  Milk  St.,  Boston, 
Mnss.,  is  issuing,  a  small  leaflet  describing  the  Beaudry  Champion  hammer, 
which  is  built  ir  sizes  from  50  to  500  ll>s.  weight  of  ram,  and  is  adapted 
for  all  kinds  of  forgings.  The  foremost  claims  made  fox  this  hammer  are 
superior  elasticity  and  perfect  control  of  the  force  of  the  blow  struck  by 
it.  These  are  obtained  by  a  new  device  which  is  very  simple  and  direct 
actinic.  The  leaflet  fullv  describes  the  construction  of  the  hammer  and 
contains  a-  table  cf  dimensions,  weights  and  prices. 


Je.-fkey  Mine  Eoiipment. — The  Jeffrey  Mig.  Co.,  Columbus,  O.,  is 
issuing  a,  leaflet,  largely  given  up  to  illustrations,  which  shows  fourteen 
Jeffrey  specialties  of  special  interest  to  mining  engineers. 


Welding  Pipes  and  Rods. — The  Goldschmidt  Thermit  Company,  90  West 
street.  New  York,  is  issuing  a  leaflet  illustrating  and  describing  the  appa- 
ratus  and  process  for  satis factoiily  butt-welding  tu'oes  and  rods  by  the  use 
of  thermit.  The  equij^ment  shown  is  arranged  for  welding  either  horizon* 
tal  or  vertical  pipes  and  is  suitable  for  use  in  very  close  quarters. 


CoRRU<iATED  FiRE  BoxES  AND  FLEXIBLE  TuBE  Plates. — William  H.  Wood, 
Engineer,  Media,  Pa.,  is  issuing  a  catalog  descriptive  o{  his  design  of  loco- 
motive fire  boxes  and  tube  plates,  which  provide  perfect  flexibility  and  allow 
expansion  in  all  directions  without  putting  unnecessary  strains  at  the  joijits 
and  ends  of  the  tubes.  The  c.orrug:ated  type  of  fire  box  gives  an  increased 
amount  of  heating  surface,  fewer  staybolts  and  a  large  reduction  in.  trou- 
ble with  leaky  joints  and  mud  rings.  The  illustrations  give  working  draw- 
ings  of  these  fire  boxes,  v/hich  are  now  being  applied  on  several  railroads. 


Enci.nb  Lathes. — The  190S  edition  of  The  Lodge  &  Shipley  Machine 
Tool  Company,  Cincinnati,  Ohio,  catalog,  is  consfderably  larger  and  more 
complete  than  its  predecessors.  Their  well  known  patented  headstock  is 
ckarly  described  with  the  aid  of  well-chosen  illiArations,  as  is  also  the  • 
cone  headstock.  The  tailslock  aixd  bed,  carriage  and  apron,  and  screw 
cutting  and  feeds  are  described  in  detail  with  both  half-tones  and  line 
drawings.  Specifications  arc  given  for  the  various  sizes  of  both  the  patent 
head  and  cone  headstock  engine  lathes.  Several  pages  are  devoted-  to  a 
consideration  of  individual  motor  drives;  also  to  turrets  and  accessories 
which  the  company  is  prepared  to  furnish  with  its  lathes. 


NOTES 


i 


S.  Obermaver  Company. — Mr.  J.  E.  Evans,  for  the  past  twenty  years 
t  hicago  representative  of  the  above  company,  was  elected  alderman  of  his 
ward  at  the  last  election  held  in  that  city. 


Amfrican  Locomotive  Company. — The  general  offices  of  the  above 
compariy  were  rer.-.ovcd  on  April  24,  1908,  from  111  Broadway  to  the  Cort- 
landt    building,   .^C    Church    street.   New   York. 


.\merican  .Steam  Gauge  &  \alve  Mfg.  Co.— Mr.  E.  H.  Webster,  who 
has  had  several  y-:ars^  experience  in  mechanical  lines,  has  accepted-  a 
position  with  the  above  company  and  will  make  his  headquarters  at  its 
Chicago  office. 


Westinghouse  Electkic  and  Manufacturing  Co. — The  executive,  sales 
and  export  ofhces  of  the  above  company  formerly  located  at  111  Broadway 
and  11  Pine  street.  New  York,  were  removed  to  the  new  City  Investing 
Building,  165   Broadway,  on  April  ?0,  1908. 


Falls  Hollow  St.xybolt  Company. — The  staybolts  to  be  used  in  the 
thirty  locomotives  for  the  Paris-Orleans  Railway  of  France,  now  being 
built  by  the  American  Locomotive  Company,  will  be  made  from  hollow 
staybolt  iron   furnished   by   the  above  company. 


Westinchovse  Machine  Company. — Mr.  E.  fi.  KeHer,  tor  over  twenty 
years  connected  with  the  \\'estinghouse  interests,  and  for  fourteen  years 
vice-president  of  the  Westinghouse  Machine  Company,  having  completed 
his  duties  as  receiver  and  generfl  manager,  has  severed  his  connection  with 
the  management  of  that  company  and  will   take   a   much   needed   rest. 


Machine  Sales  Co. — .Mr.  P  R.  Brooks  has  been  appointed  general  man- 
ager of  th";  above  company,  with  a  business  addresg^  at  68  William  street. 
New  York.  This  company  has  a  large  and  exceptionally  well  equipped 
manufacturing  plant  at  Peabody,  Mass.,  where  it  is  "prepared  to  build 
presses,  machine  tools,  ga|i  engines  and  special  niachine|ry  of  alt  kinds 
from   specifications. 


T 


Quincy-Manchcster-Sarcent  Company. — This  company  has  decided  to 
discontinue  the  manufacture  of  the  line  of  pneumatic  compression  riveters 
wUch  it  ^^(luired  at  tiie  time  of  the  purchase  of  the  Pedrick  &  Ayer  Co., 
and  has  disposed  of  this  part  of  its  product  to  the  ilanfia  Engineering 
Company  of  Chicago,  who  will  improve  the  machines  and  be  in  a  position 
to  furnish  repair  parts  for  all  riveters  that  have  beeti  sold  in  the  past. 
Tiie  discontinuing  of  the  manufacturing  of  this  line  will  permit  the  com- 
pany to  devote  more  attrition  to  its  metal  sawing  machines,  cranes  and 
hoists  and  car   steps.  « 


Locomotives — New  York  Central  Lines. — The  Order  of  136  locomotives 
received  bv  the  American  Locomotive  Company  from  the  New  York  Central 
Lines,  is  to  be  composed  of  the  following  different  types.  For  service  on 
the  New  York  Central  &  H-udsoii  River  Railroad,  20  Pacific  type,  22  x  28 
in.  cylinders;  15  consolidation  type,  23  x  32  in.>  cylinders,  and  29  six-wheel 
switching  type,  21  x  28  in.  cylinders.  For  the  Boston  &  Albany  Division, 
12  Pacific  type:  90  consolidation  type,  and  10  six-wheel  switching,  having 
the  same  size  cylinders  as  above.  In  addition  to  these  steam  locomotives 
this  company  has  al'o  received  an  order  for  twelve  electric  locomotives 
from  the   New   York  Central. 
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The  efficiency  of  the  drawing  otuce  system  of  a  manufacturiiig 
plant  building  modern  machinery  is  reflected,  to  a  large  extent, 
by  increased  production  and  decreased  cost,  which  is  made  pos- 
sible by  economical  design  and  careful  attention  to  standardiza- 
tion. Under  present  conditions  of  railroading  in  America,  it  is 
evident  that  railroads  which  are  building  part  of  their  equipment, 
or  even  keeping  it  in  repair  at  shops'of  their  own,  are  on  a  plane 
with  a  manufacturing  plant,  and  that  standardization,  which  can 


divided  between  the  two  detail  men.  Three  instrument  drawers 
are  provided,  and  one  large  drawer  on  the  leading  man's  side  for 
holding  reference  work ;  the  tables  are  also  fitted  with  slides, 
arranged  to  pull  out  from  underneath  the  tops,  and  a  large  shelf 
underneath  the  body  of  the  table  which  is  used  for  holding  refer- 
ence drawings  during  working  hours.  Besides  these  a  small 
reference  table  is  also  used,  as  shown  in  Fig.  2. 

Xo  drawing  boards  are  used,  the  tops  of  the  tables  being  in- 
clined abo::t  i  in  6,  the  height  at  the  front  being  36VJ  in.,  which 
represents  average  conditions.  T  squares  are  also  dispensed 
v/ith,  a  straight  edge  30  in.  long  and  two  large  triangles  being 
used  for  laying  down  base  lines ;  this  system  is  somewhat  faster 
and  is  much  less  cumbersome  than  where  a  very  long  and  heavy 
T  square  is  used.  V^-;    ; : -^^  A  ■  v^O 

Drawing  Paper  for  Elevations. — Elevation  drawings  of  locomo- 
tives, cars  and  other  large  equipment  are  made  to  a  scale  of  V/i 
in.  to  the  foot,  on  cloth-backed  elevation  sheets  which  are  manu- 
factured to  specifications  and  are  rigidly  inspected  before  accept- 
ance. These  sheets  are  purchased  in  two  sizes,  26  x  75  in.,  which 
is  used  for  the  largest  elevations,  such  as  4-6-2  type  locomotives, 
and  26  X  66  in.,  which  is  used  f<M"  ordinary  elevations.    One  of 


fk;.  t. — uRAWiNt;  tabi.k  fok  a  leading  draftsman  and  two  dktail  men. 


best  be  handled  by  the  drawing  office,  is  the  most  important  issue 
in  the  motive  power  department. 

To  be  in  a  position  to  handle  this  work  intelligently,  a  very 
necessary  part  of  the  drawing  office  equipment  is  a  complete  set 
bf  records  of.  all  rolling  stock  and  other  equipment,  which,  by 
n>eans  of  ^ome  practical  system  of  indexing  and  filing,  must  be 
readily  accessible.  ■  These  records  must  be  kept  up  to  date  with 
the  improvements  and  additions  which  are  constantly  being  made. 
Besides  this,  it  is  necessary  that  a  large  amount  of  information, 
in  convenient  form,  be  placed  at  the  disposal  of  motive  power 
officials  at  distant  points,  which  will  keep  them  thoroughly  posted 
as  to  repair  parts,  standards  which  have  been  adopted,  regula- 
tions governing  the  performance  of  certain  duties,  such  as  test- 
ing boilers,  etc.,  and  a  number  of  other  •subjects.  The  system 
at  present  in  use  in  the  motive  power  drawing  office  of  the 
Canadian  Pacific  Railway  has  been  evolved  to  fill  these  require- 
ments, and  is  as  follows : 

Draxving  Tables. — The  office  equipment  is  arranged,  as  far  as 
possible,  with  a  view  of  dividing  the  work  under  different  lead- 
ing, or  elevation  draughtsmen,  who  lay  out,  direct  and  check 
the  work  of  the  detail  men ;  the  disposal  of  the  drawing  tables  is 
then,  naturally,  in  the  direction  of  keeping  the  detail  men  near 
the  leading  draughtsman.  This  can  conveniently  be  arranged  by 
means  of  double  tables  at  which  the  men  face  each  other,  and 
tor  this  reason  the  three-man  table,  shown  in  Fig.  r,  has  been 
adopted,  the  leading  man  occupying  one  side  which  has  a  sur- 
face of  100  X  38  in.,  the  other  side,  which  is  100  x  30  in.,  being 


the  requirements  is  that  the  sheets  be  supplied  in  a/flat  condition, 
which  is  very  important,  as  they  are  not  tacked  down  to  tMfe 
tables,  but  are  simply  laid  on  them.  The  drawiiig,  when  com- 
pleted, will  show  practically  all  parts  of  the  locomotive,  or  other 
appliance,  and  is  filed  as  part  of  the  office  rectrfa  after  a  tracing, 
which  shows  all  parts  necessary  for  issue  to  the  shops,  has  been 
made  from  it. 

Filing  System. — The  fundamental  principle  of  the  sj'stem 
adopted  is  that  of  dividing  all  equipment,  of  which  records  arc 
kept,  into  distinct  classes,  each  of.  which  is  designated  by  a 
classification  letter  as  follows : 
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fig.    2. — SMALL    TABLE    FOR    REFERENCE    DRAWINGS.    ETC 
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GROUP. 

NO. 

GROUP. 

NO. 

GROUR^" 

NO- 

Ash  Pan. 

11 

Front  and   Rear   End. 

44 

ToolBo>e..a»itrCab  Seat. 

75 

• 

Axle.  E.  &  T..  Crank  Pin. 

12 

Gauge,    Die,    lig.    Flange    Block, 

Wheel,   Engitie  and  Tender. 

76 

9 

Boiler. 

13 

etc. 

45 

Washout,   Plugs,  etc. 

77 

14 

Guide  Bar  and  Yoke. 

46 

Whistle. 

78 

Boiler   Details. 

15 

Grate. 

47 

•  *-i 

Boiler   Attachments. 

16 

Hand    Rail    and    Foot    Step,    E. 

^ 

Box,  Driving,  Shoe  and  Wedge. 

17 

&  T. 

48 

T     •       .     . 

Box,   EngTne  and  Tender    Truck. 

18 

Feed   Water  Attachments. 

49 

Brackets,    Lamp   Stands,   & 

LaRging. 

50 

Ornaments. 

19 

Link  Motion. 

51 

Brake,    Engine. 

20 

Lubrication. 

52 

Brake,   Tender. 

21    . 

Miscellaneous. 

53 

— 

■^-^-— 

Brake  Equinment. 

22 

Preliminary   Designs.    Wheel 

Cab. 

23 

Base. 

54 

Cock  and  Valve. 

24 

55 

■•■'•. 

'r 

25 

Piston   and   Rod. 

S6 

Crcsshejfd. 

26 

Packing,  Metallic,  etc. 

-57 

Cylinder. 

27 

Pipes   and    Fittings.         ^ 

5!i 

Cylinder    Attachments 
Cylinder,    Compound    Attach- 
ments. 

28 
29 

Reverse  Lever. 
Rocker  and  Box.  etc. 
Running  Board,  dnd  Wheel 

^ 

■  -'-~..,___ 

— — — 

—  -         .  .-.-^ 

■    _— -— — — 

- 

Cylinder,    By  Pass  and   Relief 

Covers. 

61 

Valve. 

30 

Rod,   Main,   Side,  etq. 

62 

Draw   Gear,   Engine. 

31 

Safety    Naive,    Steant   Gauge. 

Draw  fjear.   Tender. 

32 

Steam-Heat  and  Special  Fittings. 

63 

Eccentric  and   Strap. 

33 

Steam  Chest. 

64 

Engine  Truck,   Leading  and 

Sunerhcater. 

65 

Trailing. 

34 

Signal   Equipment,   Lamps, 
Flags,  etc. 

Erecting,   Engine  and  Tender. 

35 

66 

36 

Smoke  Box. 

67 

Exhaust  and   Steam  Pipe. 

37 

Springs,    Engine  and  Tender. 

66 

Expansion  Brackets.     Foot  Plate. 

38 

Spring  Gear. 

69 

■    Fire  Box  Fittings. 

39 

Tools,   Engine  and  Tender.    . 

70 

V- 

Fastenings.      Miscellaneous. 
Frame.    Main   and    Front. 

40 
41 

Tank   and    Coal   Bunker. 
Tender    Frame. 

71 
72 

■v         ^ 

— —        ' 

Frame  Details,   Main. 

Fuel,   Oil   Burners  and   Details. 

42 
43 

Tthder  Truck. 

73 

iL-,. — -^p^ " 
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Fit;.   3. — CROl'pS,  or   SUmUVI-SIO.NS,  of   UKOMOTIVF.   .\.N'D  tender    DR.WVINGS. 


C — Cars. 

D — P'-wer  plat.ts.  ^ 

E — Electrical 

F- — F'rogs,  switches  and  track  materiaU 

If — B'lildings,  water  tanks,  coal  and  ash  handling  plants. 

K — Furnaces  and  forges.  • 

L- -Locomotives  and  tenders.  • 

R — Crjiies.  hoists  and  traversers. 

T — Machines  and  niacliine  foundations 

L' — Office   iurniturt. 

These  classes  are  subdivided  into  a  large  nurnber  of  groups, 
each  of  which  represents  one  Or  more  of  the  details  of  the  class 
in  question.  The  number  of  subdivisions,  of  course,  depends  on 
the  nature  of  the  machine  or  appliance  which  the  .class  repre- 
sents;  thus,  the  classitication  letter  "L"  which  covers  locomotives 
and  tenders  has  65  subdivisions,  or  groups,  wliich  are  numbered 
consecutively  from  eleven  to  seventy-eight;  each  of. the  ether 
classes  are  subdivided  in  a  similar  manner  but  owing  to  the 
simpler  construction  of  the  appliances  and  equipment  represented, 
the  number  of  groups  is  smaller. 

The  cFassification  for  locogiotives  and  tenders,  which  has  the 
largest  number  of  groups,  or  subdivisions,  is  shown  in  Fig.  3. 
Kach  group  is  again  Subdivided  to  show  the  names  of  the  detail 


Group  No.      Group  Title. 
SO         Brake,  engine 


31         Brake,  tender 


Group  SubdirUioa. 
Arrangement 
Details 
Heart 

Head  and  shoe 
Cylmder  bracket 
Lever 
Hanger 
Rods 

Truck   brake 
Details 

Arrangement 

Details 

Levers 

Beam 

Head  and  shoe 

Cylinder  bracket 

Rods 

Hand  brake 


22         firake  equipment 


Arrangements  of  valves,  reservoirs,  etc. 
Air  rncrvoir,  hanger  and  saddle 

Air    naimn 


83        Cab 


^. 


Air  pump 
Air  signal 
Engineer's  valve 
Brake  piping 
Brake  cylinder 

Cab 

Details  and   furnishings 

Braces 

Corner  iron 

Apron  and  binge  (lap  platO 

Am  t«st 

Door  fixture* 

Cab  gong 


FIG.    4. — SHOWING    SUBOIVISIONS    OF    SOME   o'f    THE    GROUPS. 


parts  in  it,  this  beiug  desirable  both  for  locating  the  group  to 
which  any  particular  detail  belongs,  and  alBo  so  that  the  parts 
will  always  be  designated  by  the  same  name  throughout  the  sys-' 
tem;  Fig.  4  shdSys  the  subdivision  of  groups  20  L  to  23  L.-, 
Having  a  complete  group  classification,  covering  every  subject 
which  may  comqf  up,  the  numbering  of  any  tracing  .and  the  re- 
cording of  that  gumber  becomes  a  simple  matter.  The  group 
number   and    classification    letter    always    appear   on    the    tracing 
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and  form  the  first,  or  identification  portion,  of  the  number;  the 
actual  tracing  numbers  which  run  consecutively  from  one  are 
written  on  the  right  of  the  classification  letter  and  group  num- 
ber, thus,  20  L  I  represents  the  first  engine  brake  drawing,  23  L  1 
the  first  cab  drawing,  etc. 

These  numbers,  with  all  other  necessary*  iTrformatioiT,*  are "  re-*^ 
corded-  on"  index- carrf57"specia!t\'^  printed    for   the   purpose,   as" 
shown    by    Fig.    5,    the    cards    being   arranged    consecutively   by 
groups  in  their  trays,  and  may  be  readily  referred  to. 

Sizes  of  Tracings. — Standard  sizes  for  tracings  vary  from 
12  X  18  in.  for  details  to  27  x  75  in;  for  large  elevations.  These 
dimensions  were  determined  largely  by  the  size  of  the  elevation 
drawing  of  a  locomotive  when  laid  down  to  i J/2  in.  scale,  from 
which  many  of  the  more  complicated  parts,  such  as  boiler, 
frames,  etc.,  may  be  traced  direct,  thus  avoiding  the  additional; 
labor  of  redrawing  them  to  a  smaller  scale.  There  is  also  an 
8j^  X  12  in.  sheet  which  is  used  for  pattern  and  other  lists. 

It  will  be  seen  from  Fig.  6,  which  shows  the  sizes  of  tracings, 
that  sheets  B,  C  and  D  are  12  in.  wide  and  sheets  E,  F  and  G 
are  24  in.,  or  just  twice  as  wide.  This  is  so  that  blue  prints 
made  from  sheets  E,  F  and  G  may  be  folded  once  longitudinally, 
then  inwardly  so  as  to  fit  a  12  x  18  in.  binder;  sheets  C  and  D'; 
are  brought  to  this  size  by  folding  inwardly.  Complete  blue 
print  sets  of  groups  are  made  up  in  this  way,  both  for  issue  and 
for  ready  reference  in  the  office,  thus  saving  the  tracings  from 
handling.  The  A  size  (Syz  x  12  in.)  is  also  a  standard  binder 
size.  '  i-''' '' 

Pile  for  Tracings. — Tracings  arc  filed  by  groups  in  drawers, 
subdivided  to  fit  the  various  sizes  exactly,  the  outside  of  the 
drawer  being  labeled  with  the  group  number  and  size  of  the 
tracings  contained  in  it.  %^^^^-^  ^    ■  -V 

Titles  on  Tracings. — A  sample  of  the  standard  sheet  (size  B) 
is  shown  in  Fig.  7.  This  size  is  used  for  all  of  the  smaller  de- 
tails, one  piece  only  being  shown  on  each  tracing.  Titles  and 
approvals  are  located  in  the  lower  right-hand  corner.  The  third 
line  of  the  title  shows  the  fianie  of  the  group  to  which  the  detail 
belongs,  as  listed  in  the  group  classification  (Fig.  3).  The  fourth 
line  shows  the  actual  title  or  name  of  the  part  shown. 

The  number  of  the  tracing,  issue  symbol,  revision  notice,  and 


class  of  rolling  sto<:k  or  equipment  on  which  the  detail  is 
used  are  shown  in  the  upper  right-hand  corner.  Provision  is  also 
made  for  tables,  showing  different  lines,  in  which  variation  in 
dimensions  may  be  entered  to  permit  of  the  tracing  l)eing  used 
for  different  classes  of  equipment,  when  this  can  be  done  with- 
•  out^  materiaHy*  altering"  the  outlines-  of*  thcpart^  shown.  ~*The' 
issue  symbol  line  is  used  in  connection  with  a  system  for  issuing 
blue  prints  to  outside  points  and  is  fully  described  further  on. 
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FIG,    8.— -BLUE    VSilST    KKUL'ISITION    BLANK. 

In  case  a  tracing  is  made  which  supersedes  some  previous 
tracing,  or  if  for  any  reason  it  is  desirable  to  refer  to  any 
other  record,  the  number  of  the  tracing  or  record  is  filled  in  in 
the  line  reserved  for  "Reference"'  and  forms  a  convenient  means 
of  identification.  The  revision  notice  column,  in  which  is  en- 
tered a  short  description  of  any  change  made  on  ^  tracing,  has 
proven  to  be  very  useful,  as  it  gives  a  positive  record  of  the 
change  and  the  date  on  which  it  was  made.  This  can  be  done 
also  by  striking  out  the  figures  to  be  discarded,  but  this  has  the 
effect  of  spoiling  the  appearance  of  the  tracing  and  may  also  be 
easily  overlooked.     Five  lines  are  reserved  for  revisions,  and 
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when  these  are  lilled  the  aherations  will  probably  have  changed 
the  appearance  of  the  detail  to  such  an  extent  as  to  make  a  new 
tracing  desirable. 

Printing  Titles. — All  titles  and  reference  headings  and  columns 
arc  printed  in  an  8  x  ii  in.  hand  printing  press,  which  is  also 
used  for  circulars,  regulations,  miscellaneous  forms,  etc.  As  l4ie 
amount  of  work  done  by  this  machine  is  quite  extensive,  and  a;f 
there  is  also  a  large  number  of  blue  prints  to  be  made  daih',  a 
small  room  convenient  to  the  drawing  office  has  been  provided 
for  this  work. 

To  avoid  delay  to  tracings,  waiting  to  have  titles  printed  on 
them,  a  schedule  has  been  arranged  by  which  the  press  will  be 
usc,d  for  thi*  class  of  work  between  the  hours  of  ii  and  12  a.  m. 
and  4  and  5  p.  m.,  at  which  times  the  tracings  will  be  sent  to  the 
printer. 

As  a  large  amount  of  the  work  turned  out  in  this  printing 
office  is  for  other  departments,  it  became  necessary  to  devise 
some  means  of  checking  the  work  done,  and  of  insuring  its  de- 
livery to  the  proper  department ;  for  this  purpose  the  form 
shown   in   Fig.  8  is   used — the   tracings,  circulars  or   forms,   etc., 
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Specification  Xo.  5  L  S  1. 


Specification  for' Babbitt  Metal. 


Xo.  1  Babbitt  Metal.  To  consist  of  87  per  cent,  tin,  7^4  per 
cent,  copperj  3J4  per  cent,  antimony,  and  must  contain  within 
one-half  of  one  per  cent,  of  the  ai^titftony  specified. 

>iDu-2-liABBrrT Metal.  To  consist  of  h*^  per  cent,  tin,  J^  per 
cent,  copper,  14  per  cent,  antinwny,  79  per  cent,  lead,  and 
must  contain  within  one  per  cent,  of  the  antimony  specified. 

Xo.  5  Babbitt  Metal.,  To  consist  of  8J^  per  cent,  tin,  ^Ys  per 
cent,  antimony,  SSJ/j  per  cent,  lead,  and  must  contain  within 
one-half  of  one  per  cent,  of  the  antimony  specified. 

Xo.  6  Babbitt  Metal.  To  consist  of  2  per  cent,  tin,  14  per  cent, 
antimony,  84  per  cent.  lead,  and  must  contain  within  one  per 
cent,  of  the  antimony  specified. 

Xo.  7  Babbitt  Metal.  To  consist  of  J4  per  cent,  copper,  19J^ 
per  cent,  antimony,  80  per  cent,  lead,  and  must  contain  as 
near  as  possible  the  exact  amounts  of  the  antimony  an<l 
copper  specified. 

Xo.  8  Babbitt  Mf.tal.  To  consist  of  5  per  cent,  tin,  3  per  cent, 
antimony,  92  per  cent,  lead,  and  must  contain  within  one- 
half  of  one  per  cent,  of  the  antimony  specified. 

Xo.  9  Babbitt  Metal.  To  consist  of  40  per  cent,  lead,  59  per 
cent,  copper,  1  per  cent.  tin. — U.  S.  Experimental  Packing 
Superheater  Engines, 

All  Babhitt^mtst  not  contain  more  than  one-quarter  of  one  per 

cent,  of  total  impurities,  and  must  contain  full  amount 

of  tin  when  it  is  specified. 

Correct.  •    Approved.  •>• 

A.  W.  HoKSEv,  H.  H.  Vauchan, 

Mechanical  Engineer.  Asst.  to  Vice-President. 

Mo.NTKEAL.  .Ai(;rsT  9.  100.5. 


\ 


fk;.  9. — (.;e.\eral  form  of  the  .spec  ifk  atio.n  sheets. 

which  are  to  be  printed,  are  handed  to  an  order  clerk  who  fills 
in  the  form,  which  is  the  printer's  authority  to  proceed  with  the 
work;  any  explanations  necessary  are  also  noted  on  the  slip.  On 
completion,  both  prints  and  tracings  are  returned  by  the  printer's 
messenger  to  the  department  owning  them  and  the  order  form 
is  returned  to  the  clerk  who  checks  it  off. 

Blue  Printing. — Blue  printing  is  done  entirely  by  artificial 
light.  An  electric  machine  of  the  rotary  type  fitted  with  mer^- 
cury  tube  electric  lights  is  used.  It  is  capable  of  printing  700 
sq.  ft.  per  hour,  which  suffices  for  present  needs.  A  very  con- 
venient way  of  reproducing  a  tracing  on  which  some  revision  is 
to  be  made,  is  as  follows:  A  negative  print  on  thin  Vandyke 
(brown  process)  paper  is  first  made,  and  if  a  revision  is  desired. 


the  parts  affected  are  painted  out  with  India  ink;  the  negative 
is  -riien  rendered  transparent  by  means' of  a  light  application  of 
paraffine  applied  with  an  electric  or  ordinary  flat  iron;  a  posi- 
tive prhit  is  liien  made  on  Vandyke  cloth  from  the  prepared  neg- 
ative which  gives  a  durable  print  in  brown  lines  on  a  white 
ground.  Any  parts  previously  paint^d-out  may  now  be  redrawn 
correctly  on  the  cloth  print  which,  if  paraffinedj-^nay  be  blue 
printed  in  a  similar  manner  to  a  tracing. 

Specifications.— The  group  system  of  classification,  as  ado^t^ 
for  drawings,  is  also  used  for  classifying  and  filing  specifications, 
-but  as  there  is  a  comparatively  small  number  of  these  in  use 
at  present,  and  very  few  are  added,  it  has  not  been  found  neces- 
sary to  use  so  many  groups.  The  classification  letters  used  for 
drawings  are  used  for  specifications  and  indicate  the  same  sub- 
icct.  The  letter  "S"  has,  however,  been  added  to  distinguish 
between  them.  The  grouping  of  the  specifications  for  locomo 
lives  is  as  follows: 

3    L  S. — Specifications     for     building     locomotives,    and     ttij(Kis     .lutl 
locomotive  boilers. 

2  L  S. — Boiler  material. 

3  L  S. — Steel,  malleable  and  brass  castings,   axles,   billet--,   etc." 

4  L  S. — Electrical  equipment  for  locomotives. 
o  L  S. — £abbitt  and  bearing  metals. 

These  general  groups  cover  all  the  necessary  spei  ificalions  for 
locomotives  and  tenders,  other  equipment  being  provided  for 
in  a  similar  manner.  '  • 

The  numbering  is  similar  to  that  for  tracings,  each  group  being 
numbered  consecutively,  starting  at  one.  The  first  locomotive 
building  specification  is  thus  i  LS  1.  Tliese  munbers  are  recorded 
on  index  cards,  together  with  other  inforination  describing  the 
spe^lication.  All  specifications  are  printed  on  standar-^  letter 
si/e  sheets  8  x  Jil^  in.  in  the  small  printing  press  u;ed  for 
titles ;  the  general  form  of  these  specifications  is  shown  by 
Fig.  9. 

Foreign  Blue  Prints. — The  system  of  classifying 'and  filing 
foreign  blue  prints  makes  use  of  exactly  the  same  classifications 
and  grouping  as  used  for  drawings,  except  that  the  letter  F",  in- 
dicating a  file  print,  is  added ;  the  first  foreign  locomotive  ashpan 
print  filed  was,  therefore,  numbered  11  L  F  r,  the  first  car  print 
II   CI-"  i,!etc.  • 

Under  this  system  each  foreign  print  filed  is  given  a  definite- 
record  number,  which  is  plainly  written  on  a  small  cardboard 
disc  attached  to  it  by  means  of  a  string,  passed  through  an  eye-  . 
let.  The  print  is  then  rolled  and  placed  in  its  proper  group  in  a 
pigeon  hole  file,  the  discs  bearing  the  record  numbers  being 
plainly  visible.  These  numbers  are  recorded  on  index  cards,  ar- 
ranged by  group  together  with  all  other  information  necessary 
to  identify  the  print  which,  when  wanted,  is  located  by  referring 
to  the  proper  group  in  the  card  index,  and  the  number  being 
obtained  the  print  is  readily  found  by  means  of  t\\e  disc  bearing  a 
similar  number. 

Patterns  and  Forgings. — The  system  of  classifying  and  nuiji- 
l)ering  patterns  and  forgings  is  the  same  as  that  in  usiC  f^r 
drawings ;  the  same  series  of  numbers  is  used  and  no  attempt  is 
made  to  distinguish  between  them;  at  first  thought  this  may  ap- 
pear confusing  but  exactly  the  reyerse  is  the  case,^  it  having 
proved  one  of  the  most  simple  and  conveniej^t  parts  of  the  whole 
system  and  from  it  has  been  worked  out  a  meth(Jd  of  listing 
patterns  and  standard  material  for  distribution  to  repair  shop^ 
by  which  replacement  parts ,  can  be  accurately  ordered  by  list 
number ;  this  is  described  and  illustrated  further  on. 

The  record  of  patterns  and  these  list  numbers  is  kept  m  the . 
same  index  as  used  for  tracings,  the  same  cards  (Fig.  5)  being 
used.  Under  the  heading  "Niimber"  the  pattern  or  list  number 
is  written;  the  number  of  the  tracing  on  which  it  appears  is 
written  in  the  space  immediately  underneath  headed  "Drawing 
Xumber." 

In  the  case  of  a  card  which  is  filled  out  for  a  tracing  record 
only,  both  these  spaces  will  show  the  same  number,  it  being  nec-> 
essary  to  show  consecutive  numbers  in  the  top  space  to  insure 
the  cards  being  placed  properly  in  their  trays.  All  the  other 
spaces  shown  are  not  necessarily  filled  in ;  as  these  are  combina- 
tion cards  certain  headings  apply  only  to  tracings  and  7'icc  versa. - 

By  means  of  this  classification,  reference  to  the  index  card 
for  any  given  pattern  or  list  number,  shows  at  once  full  informa- 
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To  order  material  from  this  lint  glut 
number^ required  and  list  number. 

MANUFACTURED  MATERIAL  LIST 

SHEET  NO.         1             GROUP    Slo. 

FIG.    lI.e-A      MAXL'FACTLREU   MATEKIAL      LIST. 

tion  about  it,  such  as  equipment  to  which  it  is  applied,  weight, 
material  and  the  tracing  number  on  which  it  is  shown.  This 
system  also  works  well  with  the  pattern  stores,  it  being  possible 
to  locate  a  pattern  almost  instantly  by  means  of  its  group  num- 
ber ;  it  is  also  advantageous  to  have  all  patterns  of  the  same  kind 
in  one  rack. 

One  of  the  most  important  functions  of  a  railroad  drawing 
office  is  that  of  issuing  information  to  the  shops  and  motive 
power  operating  officials  at  distant  points  on  the  foad,  such  as 
patterii  and  repair  material  lists,  maintenance  regulations,  in- 
formation regarding  improvements  and  changes  which  are  to  be 
made  at  the  division  or  main  shops,  etc.  In  the  case  of  pattern 
and  material  lists,  no  great  difficulty  will  be  experienced  in  issu- 
ing tflem  in  some  form  or  other,  but  to  insure  that  they  will  be 


kept  up  to  date,  owing  to  additional  equipment 
coming  to  the  road  and  changes  to  that  already 
in  service,  is  a  much  more  difficult  problem ;  the 
system  adopted  must  be  one  which,  while  placing 
full  information  in  the  hands  of  those  requiring 
it,  will  also  lend  itself  readily  to  adjustment  and 
additions  without  undue  labor  and  expense. 

A  standard  pattern  catalog  sbeet  is  shown  in 
Fig.  10  and  contains  practically  all  the  informa- 
tion necessarj-  both  as  an  office  reference  and  a 
means  of  ordering  repair  castings.  These  lists 
are  printed  on  8J/2  x  12  in.  (size  A)  tracing  linen 
sheets  by  the  8  x  11  in.  printing  press,  leaving 
only  the  information  to  be  filled  in.  Prints  are 
then  made  from  them  and  issued  to  both  the 
motive  power  and  stores  departments.  Binders 
have  been  supplied  to  all  receiving  these  lists  and 
they  are  kept  in  book  form,  arranged  by  group 
and  sheet  numbers,  which  ^^9  shown  in  the  low^r 
right-hand  corner.     ^ '  V'" ''    -^  V^-   •  7     ;     ■''  ^ 

Alterations  and  additions  are  made  to  this  list 
by  means  of  printed  slips  of  exactly  the  same 
size  as  the  line  to  Ik?  changed,  but  which  show 
the  alteration  or  addition  and  are  pasted  across 
Che  original  record.  The  corrections  are  made 
on  tracing  linen,  each  line  to  be  corrected  being 
repeated  ten  or  more  times,  depending  on  the 
number  required ;  prints  are  then  made,  the  lines 
cut  apart  and  issued  to  all  having  books. 

Manufactured    Material    Lists. — Lists    showing 
repair  material,  such  as  rod  knuckle  pins,  piston 
;.  A      .  rings,   a.xles   and   all   other   standard  parts   which 

\  are     constantly     requiring     renewing,     owing     to 

weatt,  are  gotten  up  and  issued  in  much  the  same  way  as  a 
manufacturer,  making  a  standard  article,  does  with  his  catalog, 
in  which  each  piece  comprising  the  completed  article  is  usually 
designated  by  a  number.       ■"-■;■•..  •■.,.;.••-- 

These  standard  repair  parts  are  manufactured,  and  a  limited 
amount  for  immediate  shipment  kept  in  stock  at  the  Angus  Shops, 
which  is  the  main  construction  and  repair  plant  of  the  Canadian 
Pacific  Railway,  material  being  sent  from  there  to  all  parts  of 
a  system  comprising  over  ten  thousand  miles  of  track.  These 
"Manufactured  Material"  lists  are  made  up  and  issued  in  a 
.similar  manner  to  the  pattern  catalog,  each  piece  shown  being 
designated  by  a  list  number  which  is  all  that  need  be  mentioned 
when  material  is  ordered,  as  the  detail  drawings  showing  these 
parts  are  listed  in  a  like  maimer.    The  classification  of  the  equip- 
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ment  using  the  parts  is  also  given,  except  in  the  case  of  material 
which  is   standard   for  all  classes. 

Representative  sheets  of  each  are  shown  in  Figs,  ii  and  12, 
the  former  showing  piston  rings  which  are  made  to  suit  both 
new  and  worn  cylinders,  in  diameters  advancing  by  one-eighth 
inch  through  a  range  which  covers  all  sizes  in  use,  and  the  latter 
showing  the  list  numbers  of  knuckle  pins  which  are  similarly 
made  for  new  and  repair  work  for  diflferent  classes  of  locomo- 
tives. The  detail  drawing  of  one  of  these  pins  is  reproduced  in 
Fig.  13  and  shows  the  manner  in  which  those  for  repairs  are 
sent  out,  leaving  only  the  rod  fits  to  be  finishejl  at  the  division 
shops,  where  the  cost  is  higher  than  at  the  main  shop,  owing  to 
less  complete  facilities. 

A  list  of  this  kind  bound  in  loose-leaf  book  style  is  much 
more  conVenient  and  useful  in  the  ordinary  roundhouse  than  a 
set  of  prints;  also,  being  arranged  by  group,  it  is  practically  self- 
indexing  and  contains  in  an  easily  accessible  form  the  informa- 
tion necessary  to  order  material  for  all  sorts  of  running  re- 
pairs. 

These  lists  are  adaptable  to  practically  every  part  of  a  locomo- 
tive and  are  equally  valuable  both  as  a  shop  and  office  record, 
as  each  group  listed  contains  in  condensed  form  all  of  the  de- 
tails shown  on  hundreds  of  drawings,  which  is  invaluable  in  lo- 
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eating  existing  patterns,  and  forgings  for  which  dies  have  been 
made,  in  working  up  designs  for  new  equipment.  When  these 
lists  are  being  worked  up,  careful  attention  is  paid  to  standard- 
izing all  parts  possible  and  the  number  of  parts  which  are  found 
to  differ  so  slightly  as  to  be  made  interchangeable  with  some 
minor  alteration  is  surprising.  This  is  especially  noticeable  when 
working  up  cocks  and  valves,  oil  cups  and  other  brass  details,  it 
being  possible  to  sometimes  cut  the  number  of  patterns  carried 
by  one-half  with  a  resultant  larg«  decrease  in  the  amount  of 
repair  material  to  be  carried  in  stock  by  the  stores  depart- 
ment. 

Another  important  advantage  of  this  system  is  the  ease  and 
directness  by  which  repair  parts  may  be  ordered  from  points 
hundreds  of  miles  distant,  either  by  wire  or  stores  requisition. 
For  example,  a  locomotive  foreman  finds  that  he  will  soon  need 
to  renew  certain  parts  of  a  locomotive;  he  refers  to  his  material 
list,  locates  the  parts  in  question  by  means  of  the  group  numbers 
and  places  his  order  for  the  quantity,  simply  mentioning  the  list 
number.  This  does  away  with  all  confusion  through  different 
names  being  given  to  the  same  detail  and  having  to  turn  over  a 
lot  of  records  to  find  a  drawing  of  the  part  wanted,  as  in  the 
case  when  orders  are  placed  by  means  of  the  engine  number. 
The  order  being  received  by  the  stores,  the  part  wanted  can  be 
immediately  located  by  its  list  number,  if  it  is  a  stock  article:  if 
not,  an  order  being  placed  on  the  main  shop,  the  necessary  in- 
formation to  do  the  work  is  forthcoming  by  reference  to  the 
"Manufactured  Material"  list  which,  if  it  does  not  give  all  the 
information  required,  refers  to  the  drawing  from  which  it  may 
be  obtained. 

A  further  advantage  of  this  system  is  that  "New"  and  "Re- 
pair" parts  may  be  listed,  the  former  being  exactly  to  the  orig- 
inal size  w^en  the  engine  was  new  and  the  latter  to  correspond 
to  a  certain  degree  of  wear,  such  as  takes  place  in  cylinders  and 
pistons,  rod  brasses,  etc.  This  is  illustrated  by  the  piston  ring 
"Manufactured  Material"  sheet,  shown  in  Fig.  11,  on  which  are 
shown  repair  rings  advancing  in  diameter  by  one-eighth  inch 
and  in  thickness  by  one-sixteenth  inch. 

(  To  be  continued.) 


The  two-part  flue,  as  it  will  be  termed  for  convenience^  has  a 
three-fold  object:  first,  trussing  or  reinforcing  the  back  flue 
sheet  against  bulging;  secondly,  improving  the  circulation  in  the 
vicinity  of  the  back  flue  sheet  by  the  formation  of  a  channel  be 
tween  it  and  the  reinforcing  sheet;  and  thirdly,  permitting  the 
use  of  a  detached  safe  end;  the  latter,  however,  when  in  place 
forming  an  integral  part  of  the  flue.  The  essential  features  of 
the  apparatus  are  quite  simple,  requiring  practically  no  altera- 
tion in  the  flue  sheet  except  the  additional  or  reinforcing  sheet, 
approximately  the  same  thickness  or  a  little  heavier,  which  is 
carried  on  staybolts  8  inches  ahead  of  and  parallel  to  the  back 
flue  sheet  to  which  it  is  attached.  In  the  applications  so  far 
made,  the  flues  have  been  placed  in  vertical  rows,  which  seems 
to  lend  itself  very  well  to  the  introduction  of  the  short  spacing 
between  staybolts  holding  the  reinforcing  sheet,  but  the  arrange- 
ment does  not  necessarily  preclude  the  diagonal  spacing  of  the 
flues  should  that  be  desired. 

The  accompanying  illustration  shows  the  sheet  as  it  has  been 
attached  to  the  firebox  flue  sheet  of  a  consolidation  freight  en- 
gine; cylinders  21  x  30  in.;  weight  on  drivers,  168,000  lbs.;  trac- 
tive effort,  40,173  lbs.;  grate  area,  45  sq.  ft.;  firebox  heating 
surface,  173  sq.  ft.;  flue  heating  surface,  2,778  sq.  ft.,  and  total 
heating  surface,  2,951  sq.  ft.  There  are  258 — 2%"  flues  placed 
in  vertical  rows,  3%"  pitch,  which  allows  a  bridge  space  between 
adjacent  flues  of  ^".  In  the  center  of  the  rectangle  formed 
by  every  four -adjacent  flues,  a  staybolt  to  hold  the  reinforcing 
sheet  is  placed,  which  bolts  thus  form  the  corners  of  another 
rectangle.  These  bolts,  therefore,  are  also  in  vertical  rows 
3%"  apart  the  same  as  the  flues  and  do  not  reduce  the  bridge 
between  the  flues,  as  it  is  customarily  termed.  These  spacing 
bolts  measure  J^"  at  the  center  and  are  threaded  at  either  end 
where  they  enter  the  back  flue  sheet,  as  well  as  the  reinforcing 
sheet,"  and  are  riveted  over  at  either -end.  In  the  earlier  applica- 
tion these  bolts  were  threaded  into  the  two  sheets  similar  to  the 
present  design  and  as  shown  in  drawing,  but  had  button  heads 
on  the  fire  side  of  the  flue  sheet.  At  the  other  end  attaching 
to  the  reinforcing  sheet  the  threaded  portion  was  somewhat 
smaller  than  the  body  of  the  bolt  and  turned  back  sufficiently  to 
provide  a  shoulder  against  which  the  auxiliary  sheet  was  drawn 
and  double  nutted.  But  observatitms  led  to  the  idea  that  by 
reason  of  the  possible  retention  of  heat  in  the  amount  of  mate- 
rial in  the  head,  the  life  of  adjacent  flues  was  impaired:  hence 
the  adoption  of  the  head  similar  to  the  ordinary  staybolt.  The 
same  form  of  head  has  proven  to  be  equally  satisfactory  where 
attachment  is  made  to  the  reinforcing  sheet.  This  latter  sheet, 
swung  as  it  is  parallel  to  the  flue  sheet,  necessarily  has  the  flue 
holes  drilled  coincident  with  that  sheet;  in  fact,  to  accomplish 
this,  the  reinforcing  sheets  have  been  bolted  to  the  back  flue  sheet 
and  the  drilling  done  simultaneously  to  insure  accuracv* 

The  body  or  longer  portion  of  the  flue  extends  from  the  re- 
inforcing sheet  to  the  front  flue  sheet,  through  each  and  %" 
beyond,  as  will  be  seen  in  the  illustration.  In  the  fron<  flue 
sheet  the  copper  ferrule  has  been  used,  but  in  the  back  sheet  it 
has  not  been  introduced.  After  this  longer  portion  of  the  flue 
is  put  in  place  and  is  securely  rolled  in  the  two  sheets,  nothing 
more  need  be  done  to  it.  The  short  detached  safe  end,  as 
we  may  properly  term  it.  after  being  cut  to  the  proper  length 
and  swaged  to  slip  inside  of  the  flue  already  rolled  in  the  re- 
inforcing sheet,  is  thoroughly  annealed,  then  driven  into  place 
and  rolled  in  the  flue  in  the  reinforcing  sheet,  making  a  tight 
telescopic  joint.  This  is  all  the  work  that  end  of  the  safe  end 
receives.  The  end  entering  the  firebox  sheet  is  expanded,  pros- 
sered  and  beaded,  completing  the  application. 

The  object  of  the  reinforcing  sheet,  as  stated,  was  to  support 
the  flue  sheet  against  bulging,  and  in  the  first  applications  the 
flues  were  in  one  piece  from  back  to  front  flue  sheets  in  the  cus- 
tomary way,  but  securely  rolled  in  the  reinforcing  sheet  through 

*  Superintendent  of  Motive  Pvwer,  Norfolk  and  Western  Railway. 
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which  they  passed.  This  anchoring  of  the  flue  in  the  reinforc- 
ing sheet,  it  was  confidently  thought,  would  act  as  a  support  for 
the  joint  and  bead  in  the  back  flue  sheet.  There  is  no  question 
hut  that  this  has  been  realized,  as  engines  have  been  allowed  to 
run  until  the  beads  have  entirely  wasted  away;  in  fact,  the  end 
of  the  flue  has  burnt  down  to  practically  a  knife  edge  and  flush 
with  the  firebox  side  of  the  flue  sheet,  still  holding  securely  and 
leaking  but  very  little,  if  any,  more  than  some  of  the  flues  with 
comparatively  good  beads. 

It  was  when  these  engines  were  first  handled  through  the  shop 
for  renewals  of  flues  that  the  idea  suggested  itself  that  the  flue 
could  be  cut  off  between  the  back  flue  sheet  and  the  reinforcing 
sheet  and  a  short  end  swaged,  driven  into  and  rolled,  obtaining  to 
all  intents  and  purposes  a  new  safe  end  without  further  disturb- 
ance to  the  balance  of  the  flue  reaching  from  the  reinforcing 
sheet  forward.  In  the  original  design  it  was  contemplated  using 
a  detached  end  differing  only  to  the  extent  of  using  a  butt  joint 
in  the  auxiliary  sheet;  the  telescopic  joint,  however,  seems  to  an- 
swer the  purpose  and  fully  accomplish  what  was  intended. 

The  prevention  of  bulging  of  the  flue  sheet  also  seems  to  have 
been  accomplished  as  none  of  the  engines  so  far  equipped  have 
developed  any  indications  of  this  trouble.  Having  given  this  ad- 
ditional stability  to  the  back  flue  sheet,  the  consideration  of  the 
practicability  of  using  a  thinner  flue  sheet  is  claimed  and  it 
would  seem  perfectly  feasible  to  thin  the  flue  sheet  down  to  at 
least  ^",  making  the  reinforcing  sheet,  say,  5^"  or  Y^",  so  as 
to  carry  the  major  portion  of  the  load. 

The  studies  of  the  problem  would  seem  to  show  that  while  a 
great  deal  depends  upon  the  initial  workmanship  in  the  applica- 
tion, and  the  material  must  also  be  given  due  consideration,  the 
fact  remains  that  the  water  has  a  powerful  influence.  Where 
there  is  any  perceptible  deposit  on  the  flue  sheet,  or  adjacent  to 
the  flue  joint,  the  amount  of  material  through  which  the  heat 
must  penetrate  directly  increases  the  severity  and  consequent 
destruction  to  the  bead  and  flue  sheet  joint.  Therefore  by  thin- 
ning down  the  flue  sheet  the  conditions  for  retention  or  dis- 
sipation of  the  heat  are  in  the  first  place  improved  to  thait  ex- 
tent. 

The  next  development,  and  the  results  thus  far  seem  very 
promising,  is  to  simply  roll  the  safe  end  in  the  back  flue  sheet, 
allowing  the  end  of  a  flue  to  corrie  out  flush,  making  no  attempt 
whatever  to  bead  over  since  there  is  no  pressure  on  the  safe 
end  except  in  the  direction  of  collapsing.  Leaving  the  copper 
ferrule  out  of  the  back  flue  sheet  as  well,  would  not  seem  to  be 


a  bad  practice,  although  in  the  experiments  u-iiere  the  beads 
have  been  left  off  the  copper  has  not  suffered  perceptibly  by  ex- 
posure. It  is  a  curious  fact  that  in  the  experiments  where  the 
detached  ends  have  been  put  in  the  same  engine  with,  and  with- 
out beads,  the  beads  have  uniformly  burnt  off  and  wasted  away 
while  those  without  beads,  though  they  protrude  about  li."  be- 
yond the  face  of  the  sheet,  have  not  undergone  any  noticeable 
deterioration.  Apparently  the  leaking  has  been  largely  confined 
to  the  beaded  flues,  which  might  possibly  be  expliined  by  ex- 
cessive working,  which  in  the  nature  of  things  must  be  done 
cold,  resultinfe  in  hardening  the  material,  thus  making  it  more 
brittle  and  susceptible  to  splitting  and  otherwise  breaking  down. 
To  date,  there  are  90  engines  equipped  with  this  detached  safe 
end,  although  none  of  them  were  so  equipped  originally,  it  be- 
ing done  as  engines  were  handled  through  the  shop  for  flue  re- 
newals. These  applications  have  been  made  uniformly  for  the 
past  year,  and  up  to  the  present  time  no  cases  of  the  telescopic 
joint  leaking  have  been  found.  This  joint,  therefore,  proving 
to  be  entirely  reliable,  carries  with  it  the  freedom  from  what- 
ever uncertainty  has  surrounded  the  lap  or  butt-welded  safe  end. 
The  flue  mileage  appears  to  show  that  the  bead  on  the 
detached  end  fares  the  same  as  those  on  the  ordinary  flue :  there- 
fore, the  net  gain  lies  in  the  saving  in  time  and  labor  in  the 
renewal  of  the  safe  ends  where  the  beads  have  worn  off  and 
wasted  away,  whereas  it  would  otherwise  have  entailed  the  re- 
moval of  the  entire  set  of  flues,  disturbing,  at  no  inconsiderable 
cost,  the  steam  pipes  in  the  smokebox,  and  draft  appurtenances 
in  order  to  cut  and  reweld  the  safe  ends.  These  benefits  very 
obviously  obtain  since  the  removal  of  the  short  detached  safe 
ends  involves  simply  their  removal,  approximating  not  over  one- 
half  of  what  it  would  ordinarily  cost  to  remove  the  full  set  of 
flues.  In  bad  water  districts  where  the  deposit  is  excessive  there 
might  be  reason  for  the  removal  of  the  entire  set  of  flues  at 
shorter  periods,  but  ordinarily  the  flue  beads  waste  away  before 
the  flues  should  necessarily  come  out  to  be  cleaned.  This  re- 
moval of  the  beaded  end  makes  it  possible  to  quickly  overhaul 
the  flues,  restoring  them  to  good  order,  very  probably  handling 
the  work  to  an  advantage  in  the  roundhouse  instead  of  taking 
the  engine  out  of  service  for  a  longer  period.  In  localities  where 
the  flues  largely  determine  the  mileage  between  shopping,  it 
would  seem  perfectly  feasible  to  maintain  the  flue  renewals  at 
the  roundhouse,  keeping  the  engine  in  practically  continuous  ser- 
vice until  the  machinery  is  completely  worn  out,  provided  the 
renewal  of  tires  can  also  be  handled  at  the  round-house. 


JBETTERMENT    WORK    IN    THE   CAR   DEPARTMENT. 


Atchison',  Topeka  &  Santa  Fe  Railway. 


P.v  J.  E.  Epler.* 


AlthouKli  a  number  of  articles  f  have  appeared  in  the  Amer- 
ican Engineer  concerning  betterment  methods  on  the  Santa  Fe, 
very  little  has  been  said  concerning  the  details  of  this  work  in 
the  car  department.  Work  was  started  in  this  department  in 
May,  1906.  Some  of  the  methods  followed  have  been  in  use,  to 
a  greater  or  less  extent,  on  a  numl)cr  of  roads  in  this  country. 
These  were  extended  and  followed  up  so  as  to  secure  the  co- 
operation of  both  the  men  and  the  foremen  in  securing  results. 
1^0  changes  were  made  until  all  interested  were  enlightened;  to 
keep  up  interest  each  person  affected  was,  if  necessarj",  shown 
his  progress  daily.  If  mininium  costs  are  sought,  each  man  con- 
cerned should  know  what  share  his  department  is  bearing  and 
whether  or  not  reductions  are  actually  being  made. 


for  keeping  a  record  of  repairs  made  to  a  car  and  the  time  re- 
quired for  these  repairs.  The  face  side  (see  illustration)  is  used 
by  the  yard  inspector  in  bad  ordering  the  car.  Switchmen  are 
notified  where  to  place  the  car  by  the  position  of  the  card ;  placed 
vertically,  the  car  goes  to  the  light  repair  yard;  horizontally,  to 
the  heavy  repair  yard.  At  this  place,  the  main  defects  shown 
on  the  card  give  the  repair  yard  foreman  sufficient  knowledge 
for  a  further  placement  of  the  car,  a  very  important  matter  in 
heavy  repairs,  as  repaired  cars  are  often  blocked  for  days  and 
extra  work  is  entailed  by  careless  placing  of  other  cars  requir- 
ing heavier  repairs. 

When  the  car  is  placed,  the  time  is  noted  and  a  shop  inspector 
removes  the  card  and  gives  the  car  a  thorough  inspection.     He 


Past  experience  indicates  that  one  of  the  principal  reasons  for      notes  all  defects  found  on  the  reverse  side  of  the  card  (see  illus- 


expensive  shop  methods  has  been  ignoraiice«of  the  foremen,  and 
even  master  mechanics,  of  the  cost  of  operating  their  depart- 
ments. Very  few  foremen  know  the  monthly  payroll  of  their 
shops.  With  the  introduction  of  the  clock  and  block  systems, 
the  timekeeping  passed  from  the  hands  of  the  foremen  to  time- 
keepers in  tlie  master  mechanic's  office,  or  in  a  great  many  cases 
to  the  motive  power  accountant,  and  the  foreman's  knowledge 
of  his  payrolls  ceased.  Sometimes  master  mechanics  and  fore- 
nieir^ctt^furnished  with  statements  showing  the  total  of  their 
pajpolls,  but  almost  invariably  when  it  is  too  late  to  make  any 
improvement.  Every  master  mechanic  and  foreman  should  know 
what  each  department  under  his  jurisdiction  is  costing — not 
monthly,  but  daily.  He  should  also  know  the  amount  of  work 
accomphshed  for  the  money  expended.  Simple  statements  show- 
ing him  just  what  has  been  done  are  often  equal,  if  not  superior 
to,  additional  help. 

Method  of  Making  Freight  Car   Repairs. 

First  attempts  at  improvement  were  made  in  the  freight  car 
repair  yards.  Repair  schedules  were  made  giving  standard  times$ 
for  the  various  operations  in  repairing  cars;  to  simplify  the  work 
required  of  shop  inspectors  and  timekeepers  a  card  was  devised 

*  bonus  Expert,  Geburne,  Texas. 

t  i'revious  articles  which  have  been  published  in  this  Journal  concerning 
Jjetterment  work  on  the   Santa   I*"c  are  as  follows: 

"Shop  Betterment  and  the  Individual  Eftort  Method  of  Profit  Sharing." 
i)y  Harrington  Emerson.  (A  reprint  of  a  pamphlet  which  was  prepared  for 
-tlistribution  among  the  workmen  on  the  Santa  Fe.) — Feb.,  *06,  page  (>1. 

"I-ocomotive'  Repair  Schedules,"  by  C.  J.  Morrison.  (A  detailed  de- 
scription of  the  schedules  in  use  at  the  Topeka  shops.)— Sept.,  '06,  page  33S. 

"The  Surcharge  Problem,"  by  C.  J.  Morrison.  (A  description  of  the 
nK-thixl  of  determining  surcharges  and  how  they  are  applied.) — Oct.,  '<n'. 
page  ''Tf'.  Comrr.unications  concerning  this  article  were  published  on  page 
ilia  of  the  Nov.,  '06,  issue,  and  478  of  the  Dec.,  '06  issue,  Mr.  Morrison 
going  into  greater  detail  as  to  the  exact  methods  of  determining  the  sur- 
charge i>n  pag'^  479.  Other  communications  appeared  on  page  64  of  the 
t-'eb..  '07,  is.sue. 

"P.ctterment  Work  on  Ihc  Santa  Fe."  (A  complete  study  of  the  develop- 
ment of  this  work  and  the  general  and  specific  results  which  had  been 
tibtained  to  date.  The  article  covered  26  pages.)- — Dec,  '06,  page  4.">1. 
Conmiunications  concerning  this  article  appeared  in  the  Feb.,  '07,  issue, 
I>:ige  63,  and  March,  '07,  page  102. 

•"Dispatching  Board  for  Engine  Repairs,"  by  C.  J.  Morrison. — Apr.,  '07, 
page  131. 

■■RoundlioM>e  Betterment  Work,"  by  J.  F.  Whitford. — ^June,  '07,  page 
216. 

"The  Methods  of  Exact  Measurement  Applied  to  Individual  and  Shop 
•  Efficiencies  at  the  Topeka  Shops,"  iiy  Harrington  Emerson. — June,  '07,  page 
221.  Communications  concerning  this  article  appeared  on  pages  287  of  the 
July,  '07,  issue,  and  808  of  the  August  issue. 

'•.Shop  Cost  Systems  and  the  Effect  of  Shop  Schedules  Upon  Output  and 
Cost  of  Locomotive  Repairs."  by  A.  Lovell.  (A  reprint  of  a  paper  presented 
liefore  the  Master  Mechanics'  Assf»ciation  and  an  abstract  of  the  discussion. 
-    July,  '07.  page  274. 

■'Shop  Efficiency."  by  IT.  W.  Jacobs.  (A  study  of  the  individual  and 
shop  efficiency  methods.) 

■•Wastes  at  Fuc'  .Stations."  "Reports  in  Connection  With  the  Operation 
of  Fuel  Stations."  and  "Fuel  Performance  Records,"  on  pages  134  and 
140  of  the  April,  1U08,  issue,  in  connection  with  an  article  on  "Locomotive 
FutI    Economy." 

■■('itnera'  Tool  .Syrtem."  page  £3fl  of  this  issue.  A  description  of  the 
methods  of  improving  the  etficiency  and  caring  for  the  tool  equipment  over 
the  system. 

•The  Solution  of  the  Crank  Axle  Problem."  by  Howard  H.  L.Tuning, 
p.-i^ie  2^S,   this  i,,ue. 

Editorial  comments  on  the  betterment  work  on  the  Santa  Fe  appeared 
on  I'.nge  47s  of  t!>-  Dec.  '06,  issue;  page  2(»  of  the  Jan..  '07,  issue,  page 
?31   ofihe   T'ine.  '07,  issue,  page  V)',  of  the  Oct..  '07,  issue. 


tration)  and  replaces  it  on  the  car,  reverse  side  out.    The  tinie- 
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REVERSE    SIDE    OF   BAD   ORDER    CAR. 

keeper  follows  and  places  the  time  allowed  l)y  Jiis  schedule  on 
the  card.  Repairmen  are  then  assigned  to  the  car.  They  sign 
their  names  and  register  the  time  in  a  space  provided  for  this 
purpose.  When  the  car  is  finished  the  men  record  the  time  of 
completion.  It  is  then  re-inspected  to  determine  the  quality  of 
work  and  whether  all  repairs  ordered  on  the  card  have  been 
made.  The  O.  K.  time  is  noted,  and  this,  together  with  the  rec- 
ord of  the  time  of  placement  on  the  repair  track,  has  relieved 
many  an  embarrassing  situation  for  the  foreman ;  it  forms  an 
important  part  of  his  card  record. 

The  card   is  then   sent   to  the  car   foreman's  office,  where   the 


}  These  standard  tinges  were  determined  after  careful  time  studies,  simi- 
lar to  those  made  in  the  locomotive  department,  as  described  in  pnvious 
articles. 
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BAD   ORDER   CARD — SANTA   FE. 


timekeeper  draws  off  on  a  bonus  card  for  each  man,  his  part  of 
the  time  allowed  to  repair  the  car  and  the  time  actually  taken. 
The  comparison  of  the  total  of  these  times  at  the  end  of  the 
month  determines  a  man's  efficiency  'and  his  bonus.  The  car 
number  being  drawn  off  also,  a  record  is  available  of  the  cars 
repaired  by  each  man,  furnishing  a  ready  check  of  the  work  done 
by  any  man  from  start  to  finish. 

The  bad  order  card  finally  is  filed  according  to  the  last  two  num- 
bers of  the  car  and  remains  as  a  permanent  record  of  all  repairs 
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RECORDS     OF     EXAMINATIONS     OF     BONUS     TIMEKEEPERS. 

made.     This  card  eliminates  shop  inspector's   records  and  also 
the   foreman's   office   record   of   cars   repaired,   which   is   usually 
copied  by  a  clerk  from  the  repair  yard  inspector's  record,     The 
older  records  were  not  always  com- 
plete. Repairs  other  than  those  which 
at   first   appear   necessary    often    de- 
velop, and  under  the  old  method  the 
workmen  were  simply  told  to  make 
these.     Now  they  are  allowed  time 
for   repairs    shown    on   repair   cards 
and  no  one  but  the  inspector  or  time- 
keeper  is   allowed   to   take    from   or 
add  to  the  original;  thus  all  repairs 
are  necessarily  recorded. 

In  addition,  the  cards  being  placed 
on  the  side  of  the  car  enables  the 
foreman  at  any  time  to  see  how  the 
men  are  progressing  and  to  estimate 
when  he  may  expect  the  work  to  b? 
completed.  He  is  not  compelled  to 
take  the  man's  word  for  the  amount 
of  work  done,  or  the  time  consumed. 
He  can,  at  a  glance,  see  just  what 
the  work  is,  and  whether  or  not  the 
men  are  working  efficiently.  The 
workmen  have  not  the  complaint, 
sometimes  made,  that  they  do  work 
for  whicli  they  are  allowed  neither 
time  nor  pay. 


Bonus  Schedules — Euuc.\tion  of 
;- *,    Timekeepers  and  Inspectors. 
In  the   administration   of   bonus   or  piece 
work  schedules,  a  prolific  source  of  trouble 
lies    with    the    timekeepers    and    inspectors. 
These  men  control  the  making  or  marring 
of  the  success  of  the  schedule.     Not  enough 
attention    has    been    paid    to    them.      As    a 
rule  they  have  been  given  schedules  to  in- 
stall and  left  to  work  out  their  own  salva- 
tion.     Bonus    or   piece   work    schedules    are 
like  all  books  of  rules,  capable  of  being  in- 
terpreted as  the  individual  opinion  dictates. 
Left  to  himself  the  timekeeper,  being  in  con- 
tact   with   the   workman,   will,   when    called 
upon   to  give  a  decision,  not  being  certain 
(through  ignorance),  usually  side  with  the 
workman.     Even  if  when  starting  the  bonus,  all  timekeepers  are 
carefully  drilled,  there  still  exists  the  uncertainty  that  they  may 
either  quit  and  other  men  take  their  places,  or  they  may  forget 
their   first   instructions.     To   obviate   this   trouble   and   secure   a 
uniform  method  of  applying  the  schedule  and  timekeeping,  weekly 
examinations  are  held.    A  list  of  test  questions  is  sent  to  every 
timekeeper,  which  he  answers  and  returns  to  the  bonus  super- 
visor  for  correction.     The  corrected  paper  is  returned  to  him. 
From  his  examination  the  timekeeper  is  rated  and  a  card  form, 
as  shown  in  one  of  the  illustrations,  is  kept  in  the  supervisor's 
office  showing  the  standing  of  each  man. 

Men  who  fall  below  85  per  cent,  are  either  removed,  or  placed 
with  other  timekeepers  and  given  the  opportunity  to  learn.  At 
the  main  shops  weekly  classes  are  held,  which  timekeepers  and 
foremen  attend ;  any  workmen  desiring  to  fit  themselves  for  pro- 
motion are  given  examination  papers,  similar  to  those  for  the 
timekeepers.  These  men  make  good  emergency  timekeepers  and 
are  given  preference  when  a  vacancy  occurs.  At  these  classes  the 
questions  of  the  examir\ation  are  thoroughly  gone  over  and  .ill 
points  made  clear,  also  any  questions  are  answered  that  may 
have  arisen  during  the  week  regarding  4he  a|;^cation  of  a 
schedule.  .  -  ^  -  .    .  .^  . 

The  result  is  that  there  are  now  few  irregularities  in  the  cor- 
rect interpretation  of  schedules  and  there  is  a  remarkable  uni- 
formity in  their  application.  The  foremen  know  as  much  alK)ut 
the  schedules  as  the  timekeepers  themselves  and  can  answer  the 
questions  of  the  workmen  without  referring  to  the  timekeeper. 
They  know  at  once  whether  men  are  being  justly  treated  ;in»,l 
this  gives  a  double  check  on  the  work.  Inasmuch  as  men.  as  »■ 
rule,  ,dQ  wrong  through  ignorance,  on?  cap   feel   fairly  certaii^ 
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GR.VPH    SHOWING    LABOR    CHARGES    PER    MONTH    FOR    FREIGHT    CAR 

REPAIRS  ;     DAILY     AVERAGE    PER     MONTH     OF    BAD    ORDER    CARS 

AWAITING    REPAIRS    AND    DAILY    AVERAGE    PER     MONTH    OF 

BAD  ORDER  CARS  CUT  OUT  FOR  REPAIRS. 


that  if  every  timekeeper  knows  how  to  handle  the  schedule,  ii 
is  being  properly  handled.  As  a  safeguard  against  possible  in- 
accurate handling  of  schedules,  surprise  checks  are  made  by 
either  visiting  local  points,  or  having  the  repair  cards  sent  in 
and  the  men's  methods  of  handling  checked. 

M.  C.  B.  Rules — Classes  for  Studying. 

Of  equal  importance  to  the  correct  interpretation  of  the  sched- 
ules is  the  thorough  understanding  of  the  M.  C.  B.  code  of 
rules,  the  proper  making  of  bills  and  the  handHng  of  interchange 
work.  Few  roads  make  much,  if  any,  effort  to  educate  their  in- 
spectors to  the  proper  application  of  the  M.  C.  B.  code.  They 
employ  skilled  men  at  good  salaries  at  the  head  bill  clerk's  desk, 
but  forget  entirely  the  pian  who  actually  makes  the  bills.  If  it 
is  so  necessary  that  the  head  bill  clerk  be  highly  efficient,  why  is  it 
not  increasingly  more  important  to  educate  the  man  who  makes 
the  bills?  A  small  effort  at  the  bottom  must  necessarily  be  felt 
with  increased  force  at  the  top. 

To  bring  about  better  results  a  weekly  M.  C.  B.  bill  class  was 
organized.  Each  Monday  evening  all  shop  foremen,  bill  clerks, 
bonus  timekeepers  and  inspectors,  and  as  many  of  the  ambitious 
workmen  as  desired  to  attend,  were  instructed  in  the  proper 
making  of  bills  and  interchange  work.  On  a  large  blackboard 
a  fac-simile  of  a  standard  repair  card  was  drawn.  Imperfect 
examples  were  written  on  the  board  and  the  members  of  the 


class  were  asked  to  correct  them.  Each  problem  was  worked 
over  until  fully  understood  by  everyone  present.  Verbal  problems 
were  given  and  the  men  were  required  to  write  them  on  the 
board.  They  were  asked  questions  to  test  their  knowledge  of 
interchange  work.  To  gauge  the  good  accomplished,  monthly 
written  examinations  were  given  in  the  class  room  and  answers 
were  expected  to  be  written  from  memory.  Each  man's  paper 
was  corrected  and  returned  to  him  with  his  grading  and  a  cor- 
rect set  of  answers. 

All  inspectors  not  able  to  attend  the  classes  were  educated  and 
examined  by  letter.  As  the  foremen,  inspectors  and  bill  clerks 
were  required  to  attend  these  classes,  those  with  an  insufficient 
knowledge  of  the  M.  C.  B.  code  were  soon  discovered.  When  a 
car  inspector  could  not  pass  an  average  of  72  per  cent,  on  three 
examinations  he  was  returned  to  the  shop.  All  this  created  a 
positive  desire  on  the  part  of  those  interested  to  show  their  abil- 
ity in  applying  the  rules.  Further,  it  naturally  had  a  strong  ten- 
dency to  increase  the  number  of  correct  bills  rendered  and  to 
decrease  the  number  of  disputed  bills. 

Aid  for  Making  Correct  Repair  Bills. 

To  still  further  aid  those  making  the  bills,  a  pamphlet  was 
prepared  showing  accurately  what  should  be  shown  on  a  bill  to 
cover  repairs  made  and  why  made.  Two  examples  of  this  are 
as  follows: 
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Br?k«  Beam- 


Coupler 


Number  of  beams  applied. 

Kind  of  material. 

Size  of  material. 

Number  and  size  of  bolts  applied. 

Solid  or  trussed  beam. 

Amount  of  paint   used. 

End  of  car. 

Cause  of  renewal. 

Number  of  beams  applied. 

New  or  second-hand.  ^: 

State  name  of  beam  applied. 

Renewed  or  repaired. 

State  whether  beam  is  missing  or  broken. 

Kind  of  beam  removed. 

Specify  part  broken. 

End  of  car. 

Cause  of  renewaL 

Number  of  couplers  applied. 

Xew  or  second-hand. 

Kind  of  material  in  coupler  applied. 

Name  of  coupler  applied. 

Size  of  shank. 

Kind  of  attachment. 

Kind  of  material  in  coupler  removed. 

Name  of  coupler  removed. 

Specify  the  parts  of  coupler  broken. 

Kind   of   knuckle   removed   and   applied    (open   or 

solid). 
Condition  of  other  parts. 
End  of  car. 
Cause  of  renewal. 


The  main  trouble  in  the  past  has  been  that  some  important 
item  was  frequently  left  oflF  the  stub,  or  something  unnecessary 
was  added.  This  pamphlet  instructs  a  man  how  to  make  out  a 
repair  card  stub  properly;  as  it  has  been  printed  and  added  as 
an  appendix  to  the  M.  C.  B.  rule  book,  it  can  be  easily  followed. 

That  the  efforts  expended  in  such  methods  of  education 
have  been  fully  rewarded,  is  shown  in  the  manner  in  which 
the  foremen  are  now  handling  their  work,  in  the  interest  they 
are  taking  in  the  successful  operation  of  bonus,  and  in  the  im- 
provements they  are  installing  to  increase  output  and  work  the 
men  to  the  best  advantage  and  the  highest  per  cent,  of  efficiency. 
The  foremen  take  as  much  interest  in  the  condition  of  the  cars 
as  the  inspectors  and  make  it  their  business  to  see  that  they  are 
repaired  in  the  least  possible  time  and  at  a  minimum  cost. 

For  some  time  vacancies  for  foremen  and  inspectors  have  been 
filled  from  members  of  the  educational  classes,  and  the  ability 
of  the  man  is  thus  known  before  appointment.  Every  one  of 
the  inspectors  on  the  road  has  been  through  a  rigid  written  ex- 
amination on  M.  C.  B.  rules,  in  which  answers  can  only  be  gotten 
through  actual  knowledge;  every  new  inspector  must  have  a  per- 
centage of  72  in  order  to  qualify.  This  has  raised  the  standard  of 
the  car  department  force  much  above  the  average  and  has  made 
the  men  now  on  the  road  fully  in  favor  of  all  the  new  methods 
and  improvements  instituted,  since  they  them- 
selves have  been  a  part  of  them.  Tnis  course  ■ 
of  instruction  has  improved  the  interchange 
inspectors  and  enables  them  to  use  their  judg- 
ment to  better  advantage  than  before  the 
classes  were  started;  the  lessening  of  com- 
plaints is  quite  noticeable.  Almost  any  im- 
provement in  the  shops  that  has  the  hearty 
and  intelligent  support  of  the  foremen  is 
bound  to  succeed,  and  the  reverse  is  also  true. 
Only  partial  success  can  be  expected  when 
the  foremen  are  indifferent.  The  interest 
taken  by  the  foremen  in  the  class  work  has 
been  quickly  reflected  by  the  attitude  of  the 
workmen ;  plans  for  improvement  that  had 
previously  been  tried  and  met  with  scant  suc- 
cess now  go  through  without  a  hitch. 


an  efficiency  of  86  per  cent. ;  four  men,  92  per  cent. ;  and  two 
men,  104  per  cent.  As  a  result  of  this  test  two  men  are  now 
considered  the  maximum  number  to  be  worked  on  the  body  of 
the  car  and  two  on  the  trucks;  as  both  foremen  and  men  are 
affected  by  the  increased  efficiency,  no  trouble  is  found  in  en- 
forcing this  rule. 

Delivery  of  Repair  Material. 

Another  serious  drawback  for  the  workmen  has  been  the 
method  of  securing  the  material.  Usually  each  man  was  sup- 
posed to  be  his  own  supplyman  and  a  large  portion  of  his  time 
was  consumed  looking  for  material.  When  he  was  missed  by 
his  foreman,  the  excuse  was  offered  that  he  was  hunting  mate- 
rial. In  order  to  overcome  this,  a  supply  gang  has  been  organ- 
ized whose  duty  it  is  to  keep  up  a  stock  of  all  necessary  small 
material  at  convenient  sub-stores  from  which  every  repairman 
can  draw  what  he  needs.  The  main,  or  shop  storehouse,  is  in 
charge  of  a  storekeeper,  who  is  always  on  duty  at  that  point, 
and  is  rc(iuired  to  see  that  the  regular  stock  is  kept  up.  When 
material  is  wanted  by  a  supplyman  and  is  not  in  stock,  the  order 
for  such  material'  is  given  the  shop  storekeeper  and  he  draws 
from  the  general  storehouse.  Repairmen  secure  all  their  small 
supplies,  such  as  bolts,  nuts,  nails,  etc.,  from  sub-stores,  which 
prevents  the  ordering  of  unnecessary  material  as  would  be  the 
case  if  it  were  delivered  to  them;  all  other  material  is  delivered 
to  the  car  by  the  supply  gang  whose  leader  secures  the  list  of 
supplies  needed  and  sees  to  the  handling  of  all  material  to  and 
from  the  shops  during  its  manufacture. 

Increased  efficiency  has  resulted  in  increased  output,  decreased 
unit  cost  and  decreased  payrolls.  With  increase  in  efficiency  and 
the  resultant  increase  in  bonus  payments,  the  total  payroll  (bonus 
included)  decreased,  while  the  number  of  cars  repaired  increased. 
This  efficiency  is  reflected  in  the  decreased  cost  of  repairs  per  car 
and  car  mile  and  in  the  first-class  condition  of  the  rolling  stock. 
The  accompanying  diagrams  show  clearly  the  results  of  the  in- 
troduction of  the  betterment  methods. 


PAY  OF  AMERICAN  RAILROAD  EMPLOYEES. 


The  report  of  the  Interstate  Commerce  Commission  for  the 
year  ended  June  30,  1906  (full  report  just  issued)  gives  the  fol- 
lowing table  of  the  average  daily  pay  of  railroad  employees  for 
the  years  1896- 1906.    The  figures  indicate  dollars  and  cents. 


Class. 


XfMBER      OF 


Men    to 
Gang. 


Work    in    a 


General  officers 

Other  officers 

General  office  clerks 

Station  agents 

Other  station  men 

Enginemen . .  .«•.•»«.. 

Firemen ".;.i , 

Conductors 

Other  trainmen 

Machinists 

Carpenters 

Other  shopmen. . .«.«v*i4«*«»    . . 

Section  foremen ................. 

Other  trackmen 

Switch  tenders,  crossing  tenders, 
and  watchmen. 

Telegraph  operators  and  dis- 
patchers. 

Employees— account  floating 
equipment. 

.Ul  other  employees  and  laborers. 


General  practice  in  many  shops  is  to  bunch 
men  on  a  car  with  the  idea  of  rushing  the 
work,  or  with  the  desire  of  getting  a  heavy 
car  (badly?  placed  among  a  number  of  lights) 
repaired  at  the  same  time  the  lights  are  ready. 
Ten,  twelve,  and  even  more  men  are  often  placed  on  a  car.    The 
co-operation  of  men  and   foremen  soon  eliminated  this  and  de- 
termined the  best  number.     Tests  were  made  on  a  number  of 
cars   requiring   similar   repairs.     A  gang   of   six   men   developed 


United  SUtes. 


uoe. 


11.81 
&83 
2.24 
1.94 
1.60 
4.12 
2.42 
3.U 
2.35 
2.69 
2.28 
1.92 
1.80 
1.36 
1.80 

3.13 

XIO 

1.83 


1905. 


11.74 
ft.  02 
2.24 
1.93 
1.71 
4.12 
2.38 
3.50 
2.31 
2.65 
2.25 
1.92 
1.79 
1.32 
1.79 

2.19 

Z17 

1.83 


1904. 


11.  CI 
6.07 
2.22 
1.93 
1.69 
4.10 
2.35 
3.50 
2.27 
2.  CI 
2.26 
1.91 
1.78 
L33 
1.77 

2.15 

117 

1.82 


1903. 


11.27 
5.76 
2.21 
1.87 
1.64 
4.01 
2.28 
3.38 
2.17 
2.90 
2.10 
1.86 
1.78 
1.31 
1.76 

108 

111 

1.77 


1902.    1901 


11.17 
5.60 
2.18 
1.80 
1.61 
3.84 
2.20 
3.21 
2.04 
2.36 
2.08 
1.78 
1.72 
1.25 
1.77 

ZOl 

2.00 

1.71 


10.97 
5.56 
2.19 
1.77 
1.59 
3.78 
2.16 
3.17 
2.00 
2.32 
2.06 
1.75 
1.71 
1.23 
1.74 

LOS 

1.97 


1900. 


10.45 
5.22 
2.19 
1.75 
l.GO 
3.75 
2.14 
3.17 
1.96 
2.30 
2.04 
1.73 
1.68 
1.22 
1.80 

1.96 

1.92 

1.71 


1899. 


10.03 
5.18 
2.20 
1.74 
1.60 
3.72 
2.10 
3.13 
1.94 
2.29 
2.03 
1.72 
1.68 
1.18 
1.77 

1.93 


1.68 


189S. 


9.73 
5.21 
2  25 
1.73 
1.61 
3.72 
2.09 
3.13 
1.95 
2.2s 
2.02 
1.70 
1.69 
1.16 
1.74 

1.92 

1.80 

1.67 


1897. 


9.54 
5.12 
2.18 
1.73 
1.62 
3.65 
2.05 
3.07 
1.90 
2.23 
2.01 
1.71 
1.70 
1.16 
1.72 

LOO 

L86 

L64 


1896. 

9.  IS 
5.96 
2.21 
1.73 
L62 
3.65 
2.06 
3.05 
1.90 
'2.26 
2.03 
1.69 
1.70 
L17 
L74 

L93 

L04 

L6S 


It  will  be  seen  that  while  the  wages  of  officers,  other  than  gen- 
eral officers,  have  decreased  about  2.z%  in  the  last  ten  years,  the 
wages  of  enginemen  have  increased  13%;  of  firemen,  17^-2%;  of 
machinists,   19%,  and  of  the  ordinary  shop  men,  14%. 


i/ 


TEST  OF  MALLET  ARTICULATED   COMPOUND  LOCOMOTIVE 


ERIE   RATLROAD. 


This  test  was  made  on  one  of  the  three  locomotives  clehvered 
to  the  Erie  Railroad  by  the  American  Locomotive  Company  in 
September,  1907,  which  have  the  distinction  of  being  by  far  the 
largest  and  most  powerful  in  the  world.  There  were  no  special 
preparations  made  for  the  test,  the  locomotive  being  simply 
withdrawn  from  its  regular  service  of  pushing  heavy  trains  on 
a  very  steep  grade  east  of  Susquehanna  long  enough  to  apply 
the  apparatus  and  instruments  for  testing.  During  its  six 
months'  service  it  had  received  but  the  lightest  kind  of  running 
-repairs  and  at  the  time  of  the  test  it  was  in  what  might  be  called 
good  condition,  but  not  in  such  shape  as  to  obtain  the  very  best 
results. , 

The  tests  were  made  with  the  locomotive  in  its  regular  ser- 
vice, which  consisted  of  taking  its  turn  in  pushing  such  trains 
up  the  grade  as  came  along  in  the  regular  course  of  operation. 
Xo  special  trains  or  special  loads  were  prepared  for  the  purpose 
of  testing  and  in  each  case  there  was  a  regular  road  locomotive 
at  the  head  of  the  train,  working  to  its  capacity.  This  gave  a 
load   on    the   pusher   engine   wliicli    varied   with    the   location   of 


most  powerful  ever  built  and  were  fully  illustrated  and  described 
in  the  September,  1907,  issue  of  this  journal,  page  338.  They 
have  the  following  general  dimensions : 

.Service     Pushing 

I'uel     Bit.    Coal 

Tractive  effort,  compound   94,800  lbs. 

Weight   in   working  order 409,000  lbs. 

Weight   on   drivers    409.0O)  lbs. 

^Vc^ght  of  engine  and  tender  in  working  order fiTZ.OOO  lbs. 

Wheel  base,  rigid   14  ft.   3  in. 

Hhtel  base,  total    39  ft.   2  in. 

Wheel  base,  enginv.*  and  tender   70  ft.   byi   in. 

RATTOS. 

W 'eight  on  drivers  -H  tractive  effort 4.32 

Total  weight  -r-  tractive  effort    4.32 

Tractive  effort  X  diain,  drivers  H-  heatins;  surface SlO.Oo 

Total  heating  surface  H-  grate  area    53.14 

l-'irebox  heating  surface  -f-  total  heating  surface,  per  cent .....6.40 

Weight  on  drivers   ^-   tota'   heating   surface ..ii.i, 76.90 

\'<)lume  equivalent  simple  cvlinders,  cu.   ft .24,00 

Total  heating  surface  -=-  vol.  cylinders 228.00 

Orate  area  -i-   vol.   cylinders 4.17 

I'VLINDHRS    AND    BOILER. 

Kind    Mellin  compound 

X  umber     4 

Diamet.T    2!>   and    :i'.>    in. 

Stroke 28  in. 

Kind.   11.   V.   vnlves *. Piston 
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the  whole  train  on  the  curves  and  grades  and  on  the  operation 
of  the  head  engine.  As  a  result  there  is  no  way  of  knowing 
the  exact  tonnage  that  was  handled  at  any  point  of  the  test. 

The  power  delivered  by  the  locomotive  was  obtained  by  means 
of  a  dynamometer  car  placed  between  it  and  the  train.  This 
car,  unfortunately,  was  not  of  sufficient  capacity  to  indicate  the 
full  power  of  the  locomotive  when  operated  at  its  maximum  rate, 
but  was  of  sufficient  capacity  to  give  dynamometer  records  for 
a  large  part  of  the  time  on  the  test  runs,  the  locomotive  then 
being  operate^  to  deliver  sufficient  power  to  get  the  train  over 
the  hill  at  a  speed  which  averaged  si.v  miles  per  hour. 

The  test  as  a  whole,  owing  to  the  small  capacity  of  the  dyna- 
mometer car,  to  the  small  number  of  runs  made,  and  to  the  fact 
that  the  operation  of  the  locomotive  could  not  be  controlled  by 
the  testing  crew,  cannot  be  considered  to  be  entirely  satisfactory, 
nor  can  its  absolute  accuracy  be  vouched  for.  It  does,  how- 
ever, clearly  show  a  number  of  features  in  connection  with  this 
design  of  locomotive  which  are  of  greatest  interest  and  impor- 
tance. The  reading  of  the  instruments,  taking  the  indicator 
cards,  the  weighing  of  the  coal,  etc.,  was  done  with  the  greatest 
accuracy  and  the  lack  of  confidence  in  the  results  given  is  due 
to  the  impossibility  of  checking  them  with  other  runs  under  the 
same  load,  which  allows  any  abnormal  condition  of  operation, 
that  might  ^affect  the  figures  to  a  large  degree,  to  remain  undis- 
covered.*" A  number  of  the  general  results  and  the  log  of  a 
couple  of  the  runs  are  presented,  which  are  to  be  understood  to 
be  simply  illustrations  of  what  the  locomotive  was  doing  at  that 
particular  time  and  under  the  conditions  there  prevailing. 

These   locomotives,   a?   montioncd   aliovc.   arc   the   largest   and 


Kind,  L.  P.  valves Richardson  Bal.    Slide 

<  "ireatest   travel    b'/i    in. 

<  »utside  lap,  H.  P 1  J/g    in. 

( tutside  lap,  L.  P 1  in. 

I  nside  clearance   Vi    in. 

Lead   in    full   gear. ., 3/16   in. 

Driving  wheels,  diameter  over  tires 61    in. 

.Style  of  boiler straight,  with  Conical  Connection 

Working  pressure   21.')  lbs. 

( )uf  side  diameter  of  first   ring 84   in. 

Tubes,  \riumber  and  outside  ilian!et<:-r 404 — 2  '4    in. 

Tubes,   len^h     21  ft. 

Heating  surface,    tuhes    4,971.5    sq.  ft. 

i  leating  surface,  firebox 343.2  sq.  ft. 

Heating  surface,  total 5,313.7  sq.  ft. 

I'irate  area   ^ ,,>-.; 100  sq.  ft. 

Methods  of  Te.sting. 

Weighing  the  Coa/.— Owing  to  the  fact  that  the  locomotive 
operated  but  seven  miles  from  its  terminal,  pushing  up  the  grade 
and  then  coasting  back,  during  which  time  it  might  use  to  a  maxi- 
mum of  four  tons,  it  was  possible  to  use  a  very  convenient  and 
accurate  method  for  weighing  the  coal.  This  scheme  consisted  in 
erecting  a  heavy  board  partition  across  the  coal  space  in  the 
tank,  about  3  ft.  back  from  the  coal  gates,  and  putting  the  sup- 
ply of  coal  back  of  this  partition.  Just  ahead  of  the  partition  a 
Fainbanks  scale  was  secured  and  an  iron  barrel,  holding  about 
250  lbs.  of  coal,  was  placed  on  the  platform  of  the  scale.  \ 
sheet  iron  chute  was  arranged  above  this  and  two  men  standing 
upon  the  pile  shoveled  the  coal  into  the  barrel,  which  was  then 
weighed  and  the  coal  dumped  on  the  floor  of  the  tender  just  at 
the  coal  gate,  the  most  convenient  point  for  the  fireman.  In 
this  way  it  was  possible  to  get  an  absolutely  accurate  weight  of 
the  coal  used  during  the  test. 

The  greatest  chance  for  inaccuracy  at  this  point  was  in  the 
necessity  of  the  fireman   having  his  fire   in  practically  the   satne 
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condition  -at  the  beginning  and  at  the  end  of  the  run.  Owing  to 
the  short  time  of  each  run  and  the  necessity  for  having  an  ex- 
ceptionally good  and  heavy  lire  at  the  start,  this  feature  could 
exert  a  considerable  influence  on  the  results.  In  fact,  the  coal 
records  for  the  second  run  have  been  left  out  of  the  table  pub- 
lished herewith,  on  this  account,  as  it  was  clearly  evident  that 
the  amount  of  coal  actually  used  was  not  in  keeping  with  the 
power  developed.  .  ''■    ■ 

Measuring  the  Water. — The  amount  of  water  used  was  ob- 
tained by  very  carefully  calibrating  the  tank  when  standing  upon 
a  track  scale  and  getting  the  weight  of  water  for  each  inch  of 
depth.  This  depth  was  carefully  measured  at  the  beginning  of 
the  run,  a  definite  point  in  the  road,  where  the  angle  of  the  ten- 
der was  known  and  correction  made,  and  also  at  the  end  of  the 
run  where  a  level  track  was  obtainable.  The  height  of  the  water 
in  the  boiler  was  carefully  brought  to  the  same  level  and  the 
waste  at  the  injector  was  measured  and  deducted.  As  far  as 
the  evaporation  of  the  water  from  the  boiler  is  concerned,  the 
results  are  entirely  reliable.  There  was  practically  no  popping 
off  at  any  point,  the  air  pump  was  not  in  operation  during  the 
run,  the  blower  was  not  in  use  at  any  time  during  the  runs  given 
lierewith,  the  boiler  was  tight  at  every  point  and  all  of  the  steam 
evaporated  went  through  the  cylinders  except  such  slight  amount 
as  was  used  by  the  whistle. 

Calorimeters. — The  quality  of  the  steam  was  taken  by  throttling 
calorimeters,  the  thermometer  and  gauges  being  carefully  cali- 
brated, both  before  and  after  the  tests.  The  high  pressure  qual- 
ity was  taken  from  the  branch  pipe  through  an  approved  form 
of  sampling  pipe,  at  a  point  about  3  ft.  below  its  connection 
through  the  boiler  shell  to  the  short  dry  pipe.  The  sample  of 
the  steam  in  the  receiver  was  taken  close  to  the  joining  of  the 
U-shaped  pipe  just  back  of  the  low  pressure  cylinders,  where  the 
steam  from  the  receiver  separates  to  go  to  each  of  the  low  pres- 
sure valve  chests.  The  connections  to  the  calorimeters  were 
most  thoroughly  and  carefully  lagged  with  about  l^  in.  cover- 
ing of  asbestos  sheets  wrapped  on,  all  being  covered  with  a 
double  wrapping  of  canvas  secured  with  a  wrapping  of  heavy 
cord.  The  calorimeters  were  turned  on  and  left  in  that  con- 
<lition  throughout  the  run,  readings  being  taken  at  the  time  of 
taking  indicator  cards  and  other  observations. 

Indicators. — The  connection  to  the  indicators  was  made  from 
the  openings  in  the  side  of  the  cylinders,  provided  for  that  pur- 
pose, through  ^  in.  pipes,  having  bends  of  the  largest  possible 
radius,  to  the  three-way  cock  on  top  of  which  the  indicator  was 
mounted.  These  pipes  were  also  very  carefully  lagged  with  as- 
bestos and  canvas.  The  length  of  pipe  from  the  indicator  to 
the  cylinder  on  the  high  pressure  cylinders  was  about  3  ft.  and 
on  the  low  pressure  cylinders  about  4  ft.  6  in. 

The  reducing  motion  consisted  of  a  reducing  wheel  properly 
adjusted  for  the  length  of  stroke,  so  as  to  give  approximately 
a  3'/>  in.  card.  These  were  so  arranged  and  connected  to  the 
indicator  as  to  allow  the  disconnecting  of  the  cord  between 
the  reducing  wheel  and  the  indicator  drum  to  allow  the  applica- 
tion of  the  indicator  cards.  The  cord  from  the  reducing  wheel 
was  led  to  a  light  but  stiff  bracket  projecting  out  and  upward 
from  the  cross  head. 

This  arrangement  of  reducing  motion  was  very  satisfactory  on 
the  whole,  but  gave  very  serious  trouble  when  the  engine  would 
slip  for  several  revolutions,  at  which  time  the  cords  would  be 
Miapped.  This  made  it  necessary  to  delay  the  starting  of  the 
test  until  the  engine  was  well  under  way  when  the  possibility  of 
slipping,  greatest  at  starting,  had  been  largely  eliminated. 

I'acuuin  (iaugc. — The  vacuum  in  the  front  end  was  obtained 
l»y  the  reading  of  a  water  manometer,  which  was  connected  by 
a  short  section  of  rubber  tubing  to  a  ^  in.  pipe  projecting  two- 
thirds  the  distance  across  the  front  end  at  a  point  about  r  ft. 
ahead  of  the  diaphragm  apron  and  about  6  in.  above  its  bottom 
fdge.  This  pipe  was  open  at  the  end  and  contained  a  spiral  scries 
'jf  %  in.  holes  spaced  about  ,T*ili.  apart  for  two-thirds  of  its  length. 

Flue  Gas  Analysis. — The  sample  of  flue  gas  was  taken  tlirough 
-»  H  in.  pipe,  located  about  6  iii.  ahead  of  the  vacuum  gauge  pipe, 
which  was  plugged  at  the  end  and  had  a  scries  of  ^  in.  holes,  3 
in.  apart,  drilled  in  a  straight  line  for  its  entire  length.    This, pipe  . 


extended  across  the  center  two-thirds  of  the  width  of  the  front 
end  at  this  point  and  was  continued  by  an  elbow  through  the 
front  end  ring  to  the  sampling  connection.  The  samples  were 
very  carefully  taken,  there  being  at  least  one  full  bottle  wasted 
before  the  sample  was  taken.  The  analysis  was  made  in  an 
Orsat  apparatus  located  in  the  dynamometer  car.  Samples  were 
taken  as  rapidly  as  they  could  be  analyzed.  The  analysis  was 
made  for  CO2,  CO  and  O,  the  X  being  obtained  by  difference. 
The  average  figure  for  the  series  of  each  run  is  given  in  the 
table.  The  apparatus  was  not  in  working  order  for  the  first  run. 
Revolution  Counters. — A  revolution  counter  was  attached  to 
each  set  of  engines,  being  located  at  a  convenient  point  on  the 
running  board  and  having  its  cord  comvected  to  the  valve  gear 
link.  These  counters  were  read  at  intervals  of  one  minute 
throughout  the  run. 

Other  Apparatus. — The  pressures  in  the  branch  pipe  and  re- 
ceiver pipes  were  taken  from  the  gauges  on  the  calorimeters,  a 
valve  being  arranged  so  as  to  simt  off  the  calorimeter  tempo- 
rarily from  the  gauge  and  give  an  accurate  reading  of  the  pres- 
sure. These  gauges,  as  well  as  all  other  steam  gauges,  ther- 
mometers and  indicator  .springs  were  carefully  calibrated  after 
the  test.  The  coal  sample  was  taken  by  shoveling  50  lbs.  of  coal, 
consisting  of  both  lumps  and  line,  into  a  bucket ;  this  was  then 
dumped  on  to  a  platform,  carefully  crushed  into  fine  bits,  thor- 
oughly mixed  and  a  i  lb.  sample  taken  and  sealed  in  a  glass  jar. 
The  analyses  were  made  at  Cornell  University,  the  figures  given 
being  an  average. 

-The  temperature  of  the  feed  water  was  taken  at  the  begin- 
ning and  end  of  each  run  and  the  temperature  of  the  exhaust 
steam  was  taken  at  intervals  of  three  minutes,  a  thermometer 
cup  being  inserted  in  the  pipe  connecting  the  exhaust  passage 
with  the  nozzle.    ;;■-/-■■  ■       ^.^-  •    -    ;    -^    - 

The  diameter  of  the  wheels  was  carcfufty  calipered  at  a  num- 
ber of  points  in  the  circumference  of  each  and  were  found  to 
vary  but  slightly  on  each  set  of  engines.  The  figure  used  is 
an  average  of  all  of  the  observations  on  the  wheels  of  each  en- 
gine. 

The  boiler  steam  pressure,  length  of  time  of  injector  in  action, 
and  position  of  throttle  and  reverse  lever  were  noted  by  the  ob- 
server in  the  cab.  who  also  gave  the  signal  for  the  taking  of 
cards  and  other  observations. 

Owing  to  the  short  time  available  for  fitting  up  the  locomotive 
it  was  necessary  to  give  the  signal  for  taking  cards  by  means  of 
a  short  blast  of  the  locomotive  whistle. 

Dynamometer  Car. — The  dynamometer  car  used  was  owned  t»y 
the  Erie  Railroad  and  was  of  the  spring  type.  It  had  a  maxi- 
mum capacity  of  70,000  lbs.  and  was  of  comparatively  light  con- 
struction. The  underframe  consisted  of  wooden  longitudinal 
sills,  to  which  the  stops  for  the  springs  were  fastened.  The 
recording  pen  was  connected  directly  .to  the  spring  by*  levers 
e.xtcnding  up  through  the  floor.  The  paper  was  driven  through 
a  connection  to  the  axle  of  one  of  the  truck  wheels  which  was 
arranged  to  drive  the  paper  at  a  speed  corresponding  to  i  tt. 
per  mile.  As  a  check  on  this  the  time  of  passing  mile  posts  was 
carefully  noted  on  the  record  and  the  actual  speed  of  operation 
was  taken  from  these  records  by  means  of  the  15  second  notches 
obtained  by  electrical  connection  to  a  chronometer.  The  time  of 
taking  indicator  cards  and  other  observations  was  noted  by  an 
electrical  pen  movement  on  the  paper. 

It  is  felt  that,  owing  to  the  entirely  too  light  construction  of 
the  car  for  service  ahead  of  a  locomotive  of 'this  capacity,  which 
at  many  times  in  starting,  before  the  test  was  begun,  compelled 
the  disconnecting  of  the  indicating  apparatus  from  the  spring  to 
prevent  it  being  destroyed  and  the  spring  at  these  times  coming 
up  solid  and  the  remainder  of  the  stress  being  taken  by  the  con- 
■  nection  of  the  springs  to  the  wooden  sills,  the  dynamometer 
records  may  be  open  to  some  question  in  that  tlicy  may  be  slight- 
ly too  high.  The  constant  error  would  be  due  to  any  lost  mo- 
tion that  there  might  be  between  the  spring  stops  and  the  sills. 
Such  an  error  if  it  exists  has  not  been  corrected  for  and  in  any 
case  would  probably  not  exceed  2,000  or  3,000  lbs. 

The  dynamometer  car  was  in  charge  of  Mr.  R.  R.  Watson,  en- 
gineer of  tests  of  the  Erie  Railroad. 
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I  lii'^  u--t  \\;i^  iii;iiU-  ci;  i>ik'  (•!  ilu'  iliiH-i-  l"C<iiiiMii\  r-^  tli'livm-tl 
I"  tlu-  llric  l\;ulru;i«l  I>y  tlif  .\nu'ric;iii  l.<K«'tiu>live  COinpany  in 
ScptinibiT,  1907,  which  havo  tlu-  (hstiiu-ti<>M  of  hciiiji  hy  far  tin- 
hirj:o*it  an<l  most  ]M)Wcri"ul  in  thi-  \vorI«I.  IMu  re  were  no  special 
ineiiaration?  niatlc  for  lIu-  t<-st.  ihie  .  loconiotivi-  l>oinj;  sinii>ly 
wiilulrawn  from  hs  regular  service  of  pu^hinu  heavy  trains  on 
..  very  steep  )ira<Ic  vast  of  SuMnuhanna  lon^  enough  to  api>ly 
ilu  apparatus  atUl  in>lrnini  ni-<  for  lestinj;.  Durinjj  its  six 
niontlis'  service  it  l^itl  received  l)Ut  tlie  lightest  kinil  of  ninniiii; 
rti)air>i  an<l  at  the  fiuK-  of  the  test  it  was  in  what  nii^iht  he  called 
li.iod  cxntlition,  luit  nof  in  such  ^Iiapv-  as  to  obtain  tlu'  verj'  \n->t 
re>Tilt" 

I  he  u-sls  vvcrt,'  inatk-  \yith  rhv  kKotiH'i •  v  *-  in  its  rejitilar  ser- 
vice, wliich  coii>istt'd  of  iakinii  its  turn  in  pn^hinsi  sncl»  trains 
11)1  the  tirade  as  caine  alony  in  the  rejinlar  conr^e  of  1  (juration. 
\'o  ispecia?  trains  or  special  loads  wore  prepared  f<^r  the  i)urp<-e 
"I  te>tin^  and  in  each  ca<e  there  w'a<N  a.rei^ular  r<>a<I  loconiolise 
itt  the  head  «>f  the  train,  workiiti-  to  its  cajtacity.  This  :^av<'  a 
|o:i.|    ..ti    itic    jtn>.h<r    muine    which    varied    with    the    location    «>t' 


nii>N[  |Mi\verlnl  ever  Imilt  an<l  wen  ftdlv  illn'^trate«l  and  «li-crihed 
in  tlu  Septenil)ir,  i<>()7.  i>>.ne  of  thi-  jonrnal,  pa^e  .?.;S.  Iliey 
liave  the   fL>nowin,u  j^eneral  dimen-i">n>; 
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•  I     rill     1  \  n     ri-riiio.\   nii    hKii.  K.vn  ro.vh. 


.the  wholy.t rati*  on  thc..ciirvt's  and  .grades  .ami  O^i  the  operation 
of  tlnj  hva-d  eiijiiiie.  As  a  restilt  there  i<  no  wiiy  i>f  knowinu 
thv-  ex;a't  liMiruijic  lha,i  wiis  hantHe«l  at  any  point  of  the  test. 

Ihe  power  delivvrcil  by  the  locomotive  wa^s  obtained  by  inean- 
■  I  a  dynaitiometcr  car  j»lace<I  between  it  and  the  train.  Ihi- 
car.  uiiforftuiately,  was  ncttof  >ltlticient  capacity  to  indicate  the 
full  power  of  tlie  loeofiiotivc  when  operated  at  its  in.ixinunn  rale, 
hut  was  oif  SHt'ticieiit  lapucily  to  Kivc  dynanionietcr  recor«ls  fi>r 
..  large-jwrt  of;  the  time  ..On  thf~ test  'rnnS», the  locomotive  tlien 
Inviiiji.  i»pcr;itt'd  to.deliyersurtk'fent  power  to  jjet  the  train  over 
the  l>iM  at  a  speeil  which  averajred  .-ix  miles  jKr  hoin". 

Die  test  as  a  wli'-'le,  oWii'ii  to  the  •«ninll  Capacity  of  the  dyn.i 
.moniitaer  car,  to  ihe  small  iiUniUr  of  runs  niade.  and  to  the   fact 
jdii«l-tH«;  CijKJr^tioii  otV  not  lu    controlled  1>> 

thv  te^tinj;  crew,  catmot' Ik-  C'^'i'^'^Iered  to  be  entirely  s.ili-factory. 
U'lf  can  its  absohite  acc14racy.be;  youcJii'd  for.  It  does  Imw 
>  \  er.  clearly  show  a  nmuticr  bf  fjsihtres;  hi  v»»iinecti<>ii  with  thi- 
dpiijfii  of  Ioe«>mW.ive  wha^W  j^fe  of . greatest  inlerest  and  impor- 
fawce.  The  rtadiniir  of  the  instrnnlent.s,  taking:  the  iiulicator 
cards:  the  wciithihif  of  lltc  coal,  etc..  wa'^  dotre  with  the  .vrreatest 
accuracy  arvd  thvr  lack  of  conlklence  in  the  re'^ults  }»iyen  is  due 
it"o;th'e ;ifnf>^^sibi.l.ity- or chipeking'  thtMn:  witjli  ;btber  ritris  tinder  tlu 
line ,  lorKl,;  whicii  "rrll^xva'^  :^tH:.  abnorniai  condijidt^  o£  opcratii >n. 
liiat  .might  alYeCt  the  l'i,£rifi^C'S'to  a  larjje  «lcsree,  to  reiluiin  ttndi-- 
covvred.  rV  tiumber  ra  the  general  results  .-ukI  tlie  loi.;  of  .1 
eoui>le;  of  tht  >ui>-r*  •ire:'|iK'Sc,nted.  whiyh.  J\^r^^  uii<ler stood  to 

be.  sim|»ly  illustrations  (^  ^y.h';lt  th'.;  Woinotive  was  tlqing  at  th.r 
particular   time  and  jjtii»l,CT   the   conditit«ns   there  prevaitiny;. 

rti,  <..    1,  „■,  .111. .' i\  ,^       ,-    iin-pii,  ,11,.,]    :il,.n,.     .'ir<-    till-    li'foi-'    'Mid 
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In-ide   clearance 

(.«-.id    in    fnll    Rear . 

h'iviiif;  ulieel-,  diameter  over-  livi--., 

.Style  .if  U'iler >  .  ..i  .y ... . 

Wiirkini;    pr.'S-nre ..::...;. 
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lUaliiifr  -iiiface.  tot:vl 
1  irate  ar^a • 


.    Kicliartison    li.'il.    Sliilc 

51  V    ill, 

.••••*••-•«  •  •  A  <•'  •  ^  •  •  •*  •  "■  V "?    '  • ' . 

...V..1    in. 

....'.''' J.    in. 

..3/l(i   in. 

..'..;... f.l    in. 

.^Stfainlit.   witti  Conical   Connictum 
.■...;.......,..»..« 21  •'•   11)-. 

'"  iii40«— 2!j    in. 
......... i I    ft 

..V... 1,971. r>  iq.    ft. 

,..y,.r..:M3.2  -"|.  ft. 
;.■•..■..», 151. "!. 7  »<|.  fl. 
;  ..!»«  >«|,„fl. 


•-»  r;»  *■'.'  T*'   ' 


.\lKrnoi..-  oi'    iisriNi;. 

11  ii</li!iiij  till-  C'<'i(/.--Owing  to  the  fact  that  the  l.'i^uoiive 
.i|M  rated  but  seven  miles  from  its  t»-rntinal,  im-hin.!.;  n|i  ilie  jira<li 
and  liieti  coa^titi^  back,  diirinu  which  tinit-  il  mif^ht  n-e  t«t  a  niaxi 
innni  of  iour  ton-,  it  w.i-  i)o--ilile  to  u-e  a  very  convenient  and 
.iccurate  method  f->r  weiyhiiisi  the  coal.  Thi.s  scheme  consi'^ted  in 
erecting  a  heavy  lioard  partition  across  the  coal  space  in  tlu 
tank,  about  3- ft.  back  fn«ni  the  ii»a!  gates,  and  jiutting  the  sni> 
ply  of  coal  back  <'i  llii-  partition.  Ju.-t  nhe.id  of  tlie  partition  a 
j-ainlranks  scale  wa-  >ecurtd  and  an  iron  barrel,  liohling  abou' 
-•50  llts.  <.►!  coal,  was  placed  on  flie  jdatform  of  tlu-  -cale.  .\ 
-iieet  iron  chute  Wis  arranged  above  this  and  two  nien  standiiii: 
iipi'ti  the  pile  -Imv.led  the  co.d  into  the  barrel,  which  was  then 
weighed  and  the  coal  dinnped  on  the  lloor  of  tlie  tender  ju.-t  at 
the  coal  gate,  the  most  convenient  point  for  the  fireman.  Tn 
this  w-ay  it  was  possible  to  get  an  absolutely  accurate  weight  of 
the  coal  used  during  the  test. 

The   greate-t    chance    for   inaccuracy  >at    lliis   point    wa-   in   tlu 
•>.  .fc-ity   of   the   tlremrni   liav  ii"..:    hi-    fire   in    practically   tlii     -.tuk 


f IXK;    iyU8. 
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.  ..iiditioii  at  ilie  beginning  and  at  iho  end  of  the  run.  Owing  to 
;!u-  -hort  linic  of  each  run  and  tliu  mrcissity  for  having  ,'m  ck- 
..vpti'inally  goLid  antl  hcav^'  lire  at  the  start,  this  feature  eouW 
iwri  a  considerable  inlUiencc  on  tlie  rouh^.  In  fact,  the  coal 
lycurds  for  ilie  second  run  liave  l)e<.n  left  out  "f  t!u-  la1»Ie.  pub- 
lished lierewith,  on  this  a«xx>unl,  as  it  was  clearly  evident  that 
the  ainoinit  of  coal  actually  u.sOdwaf^lVul.ia  keeping  vvith-  tiie 
ii'.wer  developed.  ': ;        :  '.  '-'J':'.'  '■/.■'■■'.  ':'^''.:-  ".  AJ.-. 

Mtiisuriii;/    the    /J  iJ/<-/.—   The   anioUnt   of  Avater   Used  jft'ks   oU^'f;- 
.  nied  hy  very  carefully  calibrating  the  tank  When  standing  iipph' 
I  UMck  scale  and  getting  thi'   vv(.iglit   of  water   for  each  inch  of: 
li'pth.      This  depth  was  carefully  nieasureil  at  the  begimnng  of 
l>c  lun.  a  ilelhiite  f)oint  in  the  road,  where  tijc;uigl<;  of  the  fcri-^^ 
der  was  known  and  correctioit  inacle.  and  also  at  the  iii<l  of  tlic{ 
>'!n  wlurt'  a  level  track  was  obtainable.      The  lurglu  of  the  water 
III   tile   boiler   was  carefully   brought   to   the  >aiue   level  and  the 
waste  at  the  injector  was  measured  and  deducted.     As  far  as.:;  _ 
:he  evaporation  of  the  water  from  the  boiler  is  concenied,  tjic' , 
results  are  entirely  reliable.     There  was  practically  no  i)opping 

•  U  at  any  point,  the  air  pump  was  not  in  t>j»eration  dining  the 
inn,  the  blower  was  not  in  use  at  any  time  during  tlie  runs  given- 
h<rewith,  the  boiler  was  tight  at  .every  point  and  all  of  the  steam 
.  \ aporated  went  through  the  cylinders  except  such  slight  amouiil    ' 
:.-  was  used  by  the  whistle. 

i'dlorinictt'is. —  The  quality  <>f  the  steam  was  taken  by  throttling 
tlorimctcrs,  the  iheriuonieter  and  gaiiS*^s  being  carefully  cali- 
Kr.iied,  both  before  and  after  the  tests.     The  high  pressure  qiial-' 
;i\    was  taken   fre>m  the  branch  ]>ipo  thnrnjih  an  approved   foriii 

■  I    -ampling   pipe,   at   a   point   aliout   3   ft.   below    its   counectiow 

I'Viiugh  the  boiler  shell  to  the  short  dry  j)ipe.     The  sample  of  ; 

iio  steam  in  the  receiver  was  taken  close  to  the  joining  of  tfe " 
1     -ha|ied  pipt'  just  back  of  the  low  pressure  cylincK-rs,  where  the  > 

'am  from  the  receiver  separates  to  go  to  each  of  the  Imv  preSr- 
mr    valve    chests.       The    coimections    to    the    calorimeters    wer«.: 
liio-t   thoroughly  an<l  carefully  lagged   with  about  if/^  in/ cover-    •' 
ing.  of  a'sbcstos   sheets  wrapped   on,   all   being   coverodvvith  a 

•  loiible  \vrai)ping  of  canvas  sicured  witli  a  \\  rapj)ing  of  heavy 
'"id.  The  calorimeters  were  turn»'<l  on  and  left  in  that  con- 
<htion  throughout  tite  run,  readings  be-ing  taken  at  the  time  of 
;. iking  indie'ator  cards  an<l  other  observations. 

Indhalors. —  The  conn<ction  1r>  the  in<licator^  wa^  ma<le   fr<>ni 
the  openings  in  the  side  of  the  cylinders,  provided  for  thai  pur 
l»<">sc,  through  14  in.  pijies,  having  bends  of  the  large'st  jioSsiblc;:"! 
radius,  to  the  thre-e-vvay  cock  pu  t^  **^:^^'"*-'''  the  indicator  ;)i|V.as>.^ 
motinted.     These  pii>es  were  also  very  carefully  lagge<l  with  as*': 
l>est<»s   and   canvas.      The   length   of   pipe   from    the   m<hca(or  fo ' 
ihe  cylinder  on  the  high  pressure  cylinders  was  about  3  ft.  ami  ' 

•  •11  the  low  pressure  cylinderis  about  4  ft;  6  in.: 

1  he  re'<hicing  uixtion  e^onsisted  of  ^i  reducing  whcvl  properly 
I'liusted  for  tin-  length  of  stroke,  so  as  to  give  appivixiiuately 
1  .>'.•  in.  card.  Ihese  were  so  arrangeil  an«l  comiecle<l  to  the 
mdicatoi*  a*  t^  allow  flic  discoimecting  of  the  <?ord  lietweeii  "■  ^ 
■the* -reducing  vvlml  and  the  indicator  drum  to  allow  the  ap|>lica- 
'ion  of  the  indicator  eani-.  Ihe  cord  fnvm  the  reilucing  wbetl 
w.is  K'd  to  a  light  but  siitVJ)raeket  projecting  imt  and  niivvard 
!r..ni  the  cross  head.  ;..    "^  .>    'V-/:^^ 

Khis  afrJUigcment  <>f  reduciiig  uk  it  i<  m  w;is  very  ^sitiiifactory  piTj 
;tie  whoKv ''"^  ^s'^ve  vet'y  serious  tronbli-  when  the  engine  woubl 
dip  f<ir  several  revolutions,  at  which   time-  the  cords  would  1»c  . 
iiip]KMl.      This   made   it    necess;iry   to   delay   the   starting  of  tin*:  ■ 
-1  until  the  engine  was  well  tinder  way  w'hcit  the  possibility :p.f:v 
lil'ping.  greati'st  .It   starling;,  Iia<l  been  largely  edinTinate*^(l.:'  :?^-   ; 

'/<((»;;/(/((/((/<•.— Ihe   vacuum   in   tin    fri>m  eiul was  ol>taiHe<l 
>  'ihv.  leading   of  ;i  water  nKaiometer.vvliKliWas  connected  by 
-Imrt  section  of  rubber  tubing  lova  4<v  in.  i)ipe  projecting  two 
:liirds  the  tlistance  across  the  front  end  at  a  iKiinl  alKuit -i  iti' .  • 
lUead  of  the  diaphraum  aitroti  and  about  6  in.  above  its  bott'>m" 
diri\  This  pipe  was  open  at  the  end  and  contained  a  opir.il  sirie- 
in.  hole^  Sfiaced  aboiit  .^  in.  apart  for  two-thinls  of  its  leiiglll. 
Plttc  (ins  .Inalysis.-^Vhf.'  sTtmple  of  flue  gaswas  taken  through 
I   '  J  in.  fiipe.  located  .ibiMU  6  in.  ahead  of  the  vacuum  gauge  piiiCj 
wliich  was  plugged  at  the  end  and  iiad  a  series  of  '4  in.  lioKs.  3 
'•'*  .^part.  drilled  iii  a  straightdine  fe>r  its  entire  length.      Thi-  pipe 


■:  cxten<le«i  at^rp&s  ijic  ceii'cr,  tworlhirds  of  thu  'width  -of.  \lui  from 

'  e'nd  at    this   j)ourt  and   was  continued  1»y   an   e-lb<nv   throuuh  the 

froul  e,mj  ring  to  the   samiding  tonneclion.     The  samples  werv 

- v%"ry;C;ire fully  taken,  there  beitig  at  least  one  full  boUl«;  wasted 

:l>ef6r<th<;   sample   wa^  taken.-  ; The  analysis  )^<i's.'inadc  in  an 

Oi-sat  apiK'raJus  locale~d  in  the  dynamometer  Oiir.    Sanipleis  w'cr»i 

taken  as  rapidly  as  they  could  Ik:-  analyzed.     The  analysis  was 

nuule  for  CO:,  ttJ  and  O,  tiic  .N'  JK'ing  -fjbtauied  by  difference. 

^^he (average  ttgufc  for  tliie  sc^iesv-yf  ci<#  Tttii:  is  «ivtn  ill  the 

:  4:»l>le.    The  apparatus  wrys  iK»t  in  svotkiitfe  ordeif  ior,:llrij-vtit?it  TUU; 

.  Kcrolul'ion    (..'<'/r;;/c/jr.— A    revohHi«>n  counteT   was   attached   to 

each  set  of  e-ngines,  being  located  ii.l  a  e"<>uvenic»H  ^Mtini  e*i  \hc 

3  rufiniiig  ixjatd;  a.H<l  having  its  ci^rd  -j^iniuvctixl  ;t^ 

•  Inik.:;   llie.«ie  .cotnitefs   were   read  ^itt.::»iite*S-als  .  otV_ioi><f '-.m»'*''-^ 

\:throughout   the  riut.'^  ;:.::;  :':-^   •';•;(  ^'..-Vr'v^^^ 

Otluj;  - y /'/'(// (////j^.—Thc  ipW.s^nro,:i  hV; tliC. •b'raii^h  piiie  aVid  ri 
ceiyef  i»:i|>c\s  were  taken  from  the:  gfatifsvs  on  the  cak*riHiclerS  •' 
;.\T|lve  being  arjfiuifje<|  so  {i^„.  ft5  .-:sl«ii  off  tl;^  talorjinetci*  tempi  »- 
birily  from  the  gauge  and' ggire.^liaeYuratereadiHji  of  tlve  fue- 
:sure;     'riiese   gauges,   as   well   as  iill   other  stv;iHr-  gauges,   tk«  r- 
monfc'ti'ry  iuul  indicat<'tr   springs^  ^Vyi^V  caref itllj:.  <-.dibf atecl  after ' 
' titv- test. ,   The  coal  sajnpjewvastakei!  by  shoreliiig.  5oTl>ii.  of  ccKil. 
fpoii.si^ting  tii  ibptli  lumps  and  Tine,  intei  a  buckeivM 
.dunipe«l  on  io  a  pkit  form,  carefully  crushed  into  fine  bit ^.  thor 
>>ughly  niixed  and  a  1  Jb.  sainplv  takeji  and  sealed  in  a  glass  jar. 
.  The  aJtalyJJcs  vero:  made%;tt::Corhi'U  Cmver*;ity,  4^      Agure>  given 
beiii^ait  ayt>i-age!      j*  Kv 

The  temperature>^<«f  the- feed   wati  r   wa»   i;iken  at   tlii-   ingiii- 

ning  and  end  of  cjich  run  and  the  teinpe-rattH-e.  ei-f  the  eNhaust 

.stcaiiv  was  tafceij-  at  intervals  of ;  tjiree  :niinutp>.;,a:  tlu-ruiometer 

cup  being  inserted  hi  the  pijw;  Comiectiiig  .ttk?!  gij|iau.sV..iwts<;a8e 

/^ith  the  ne)//le.    j'-.f   ..■..■    1.      .'y:.  .■■^■•.   -  .^ ■■."'■::.;  :■■'  ';'■.;'' 

;       1  he  diameter  rtf  i1h'  w4kh1,s  w»s  rafeftinv^^c^^^^  at  a  uttm- 

/l>ei^  of  jK>int.s  in  the  circumfenmce  of  epch  and  we-re  found  to 

yary  but   shgluly  mrji'ayh  Set;.or^  :enK">e>:.     The  fiRure  yussed  is 

an  average,  of  all  oi  the  ijbserv  alkms  inni '-,  the.  wfwt-ls  .pi"  ^^Ceh  rji  - 

gine.  .  ^^'i;  :"."■«  -^    ■  r-'''^:-/--^"'r ...-- A-"    -'^''''  '  '"- 

Ihe  I><  tiler  ste.Hnipres.sure/lenKtlv  lit  liiiit  uf  iiifcctpr  m  aoiioiu 
.  and  positiw  V«f  throttle  .iiwt  re ycrsjo  k-ybr  'u-)crc-notetl-by  iIk-  <»b 
servtT  in  the  Cfth,- who\atso  ga.ye.Tthe  feiuhal  i<:<r  the  tatfiliR.';**]? 
card--   ami   other  ol>'-^er\ations.  ^^'  ;/'      .-';'' 

t)wing  to  the  short  time  available  for  fitting  ■rtp'thckK^iii'ikH+v^^ 
Vit.  was  necessary  .to  xive  the  signal  for  taking  canls  hy  means  of 
"a  short  blasl  Pf  the  leie-omot-ivi-  yvhistle. 

I .'  /\v't<"""W'<'^<^'"  ffir.— The  dyuumomrter  car  Ai.se;^!  was  ow  ued  i»\ 
the  l-".rie  Railro,-i<l  and  was  e.f  the  spring  type.  It  .had  a  niaxi 
mum  c-a|»acity  of ,  7P,0(X>  lb*,  .-md:  was  of  conii»ar;itively  ligiit  <•(«!- 
St  ructipn..r..l1)t';tnntler  frame  .v:pnsisted  ■-<•(' .  >v:«.)9dcift':  l«:aigitu*linal 
sill>4  to;  which  Tltc  stops  ff»r  :  the  sprin^v '  w*:re'  iSstencdi;  'Ihe 
ree-or«hng  pen  was  eoimeote'd  directly  to  the  isfirmg  by  leU-rs 
e.\t.tn<ling  ui>  tlnxmgli  the  iI'mt.-;  The  paper  was  drive-n  throu^Ii 
:«  Vimnection  to  tlie  likle  <rf  oi^/of  the  trtick  wJiC^ls  which  fvas 
arnrnged:  to  drivethe  i»:ti»er  al>a:i(sp«?c<i  corr<-siHin«Ung::1»^;i.  it. 
per  mile  A^  A  che-ck  oii  this  ih«- time  ♦tfi>a«-<inginile  posts  v\iiv 
carefully  noted  on  the  re-cord  an«ltl»e  actual  sjteed. of  operaii^ai 
was  ta1v<'nfrpm: these  rcoirds  hy  nicans  of  the  15  jieciiivi  notches 
dbtaiued  by  electrical  cpn]i'eeMi«>i»  tp  a  chrotionuHer.  The  time  of 
taking  intlie\-Uor  e"irds  avi<l  ^tli^r  okscTvati<rtVS^^^^^^^^  an 

eJectrical  pen  niovemeiu  on:  the  jVaper. 

i- ,/  It  is  felt  that,  t >vv  ing  to  t he-  t^nuVcly  too  Irglit:  icorist rvrctipii  <"> f 
i.iic-  car:  for  servict"  ahea<l  v.»f  ;t  l^ctnniptire-^^^^ 
at  inany  times  in  s,tart ii.ig.  *l»ef<.»r,e.'  ;t|ie.:  jtc.sl;  .Was:  Ijt'-giiji,  6  >inpelli-. ! 
tho  dise-omrecting  of  tlie  invUc:Uing'.;ipp.-if;itUs  frofii  the  spring  to 
iVreveiit  it  biiivg  d<,-str<>yeiiaiieltJre  spring  at.  ihci^e.  times  comipi; 
I'l)  soli*!  and  tlie  rehiaintWr  o.jf^^^  th.tV.'»tr4:\ss  IkringtaV^ 
JU-Ctiph:,orf.  tlie.  "sprhigs  iiv;  tiieiAVxWKlcn   sills,   tho-  dj:iiam«M^^ 
records  inav  Ik-  open  to  s<>me  i|urstioi)  iij  ihai  thx-y:may  be  *-ligbi 
ly  too  high.     The  constant  <rr«n"  wo.nid  be  due'  to  any  lost  liio- 
.tioh  that  tlu-re  might  be|betwe'<-H  the  sprinjj  .stops  and  the  sills. 
.Sttch  an  ;^r:pr  if  litvxistt*  has  tirit  Ijcen  opirected ;  fpr  anil  m  any 
case  would  proK'ibfv   lu/  e\cee-<l  j,oaj  i>r  3,oo(VUiis. 

The  dynaniometer  car  was  in  charge  of  Mr    K    I'.  \\  a is^m,  en- 
gineer of  tests  of  the   l-'rie  K.iilr<*.id  "«.:'■■'■'■■ 
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T.\BLE  OF  GENERAL  RESULTS  OF  THREE  RUNS.      TEST  OF  MALLET    ARTICULATED   LOCOMOTIVE — ERIE   RAILROAD. 


Pyrometer. — A  pyrometer,  operating  a  hand  on  a  dial  by  means 
of  the  expansion  of  an  enclosed  gas,  was  inserted  in  the  front 
end  at  a  location  about  the  center  of  the  flues  and  half-way  be- 
tween the  flue  sheet  and  the  diaphragm.    Owing,  however,  to  the 


impossibility  of  calibrating  this  instrument  for  the  temperatures 
at  which  it  was  used,  and  its  gross  inaccuracy  at  such  tempera- 
tures as  were  available  for  calibration,  made  it  seem  advisable 
to  elimina'te  the  records  obtained  from  it. 


FIG.    2. — GENERAL    L(K;   OK   TE.ST   RL'.N". 
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Result  of  Tests. 

Ihe  log  of  two  of  the  best  runs,  shown  in  Figs.  2  and  3,  are 
self-explanatory.  It  will  be  noticed  that  there  is  a  variation  in 
the  r.  p.  m.  between  the  front  and  the  rear  engine,  all  of  which 
is  not  accounted  for  by  the  difference  in  the  diameter  of  the 
drivers.  This,  of  course,  is  due  to  one  of  the  engines  slipping 
when  the  other  did  not.  This,  as  will  be  seen  from  the  curves, 
usually  occurred  with  the  front  engine  and  was  probably  due  to 
variation  in  the  track,  reducing  the  weight  on  this  set  of  wheels 
for  short  periods.  The  actual  slipping  of  the  engine  during  the 
two  runs  illustrated  was  not  sufficient  to  be  noticeable  and  sel- 
dom exceeded  a  half  of  a  revolution.  There,  of  course,  might 
have  been,  and  probably  was,  a  slight  amount  of  slipping  at  vari- 
ous times  which  was  not  sufficient  to  attract  attention. 

The  mile  per  hour  curves  of  the  locomotive  and  djmamometer 
car  vary  from  the  same  causes.  The  speed  of  the  locomotive 
was  taken  from  the  revolutions  multiplied  by  the  circumference 
of  the  drivers,  the  lower  r.  p.  m.  readings  being  used  in  each 
case,  while  the  speed  of  the  dynamometer  car  is  taken  from  the 
record,  as  above  explained.  The  indicated  h.p.  and  djTiamometer 
h.p.  curves  vary  in  exactly  the  same  manner  as  do  the  speed 
curves  and  for  the  same  reason.     The  plan  and  profile  of  the 


road,  given  at  the  top  of  each  log,  should  be  considered  in  in- 
specting these  curves. 

The  table  of  general  results  presents  some  very  interesting 
figures,  which,  however,  as  explained,  are  in  some  instances  open 
to  question.  The  first  run  will  be  seen  to  have  been  the  best 
as  far  as  economy  is  concerned  and  clearly  illustrates  the  capacity 
of  one  of  these  machines  when  being  fired  by  one  fireman,  wlio 
was  not  by  any  means  seriously  overworked.  In  connection  with 
the  amount  of  steam  used  per  indicated  h.p.,  which  looks  to  be 
very  large  for  a  compound  locomotive,  it  might  be  mentioned 
that  at  the  time  of  these  runs  there  was  a  considerable  leakage 
of  steam  at  the  cylinders  and  that  these  wastes  have  not 
been  deducted.  This,  of  course,  only  affects  the  engine  per- 
formance and  does  not  enter  into  the  boiler  results.  The 
quality  of  steam  is  noticeable,  particularly  that  in  the  re- 
ceiver, where  over  98  per  cent,  steam  was  obtained  prac- 
tically all  the  time.  This  was  a  feature  of  the  Mallet  compound 
locomotive  concerning  which  there  had  been  some  doubt,  and 
the  results  show  that  in  spite  of  the  long  and  exposed  receiver 
pipe  the  low  pressure  cylinders  are  getting  nearly  as  dry  steam 
as  the  high  pressure  and  in  the  second  run  were  even  getting 
better  on  the  average.    This  is  probably  due  to  the  large  volume 
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.Top  row  iiluslrates  the  eflfect  of  a  liipli  i>ro«.suri'  cxliaust  at  al)out  %  stroke  cf  low  pressure  cylinder.  Second  row  illustrates 
the  effect  of  a  high  pressure  exhaust  at  beginning  of  low  pressure  stroke.  Third  row  illustrates  the  effect  of  admission  of  high 
pressure  steam  to  low  pressure  cylinder.  Fourth  rjw  illustrates  working  at  higher  speed  with  very  low  boiler  pressure  and 
earlier   cut   off. 

FIG.    4. — TYPICAL    INDICATOR    CARDS. 


of  the  receiver  pipe,  which  allows  some  wire  drawing  and  con- 
so«[uently  superheating  of  the  steam  in  entering  it  from  the  high 
prossure  valve  chamber. 

The  poor  results  shown  on  the  third  run,  as  compared  with 
I  he  first  and  second,  are  explained  by  the  fact  that  fireman  was 
not  of  a  grade  equal  to  the  men  who  fired  the  first  two  runs 
and  did  not  maintain  his  fire  in  as  good  condition,  or  keep  the 
.•^tiam  pressure  anywhere  near  as  constant  as  did  the  other 
men. 

In  Fig.  4  are  shown  a  number  of  typical-indicator  cards,  the 
cliaracteristics  of  which  are  noted  in  the  caption  under  the  cut. 
These  cards  indicate  v.ery  clearly  the  eflfect  of  the  exhaust  of 
the  high  pressure  cylinders  on  the  pressure  in  the  low  pressure 
cylinders.  This  exhaust,  of  course,  rhay  come  at  any  point  m 
the  stroke  and  actually  does  vary  constantly.  The  ideal  con- 
dition in  this  respect  would  be  an  exhaust  coming  just  at  the 
opening  of  the  admission,  about  as  shown  in  the  second  row  of 
cards,  or  just  following  the  point  of  cut-utT,  which  is  shown  in 
one  of  the  cards  of  the  fourth  row.  Tn  both  cases  the  low  pres- 
sure cylinders  get  the  fulF  benefit  of  this  high  pressure  in  the 
rccoiver  at  the  hegiiming  of  tlie  stroke,      i'lie  cards,  as  a  wliol;.-. 

I    /    f    >    >    /    I    /    »    »    /    /    1    I    I    )    >    »    »^>    »    M   I    f    /    ■>  >^ 


\ 


present  a  number  of  points  of  iiiterest,  which  are  clearly  evi- 
dent in  the  illustration.  It  will  be  seen  how  the  exhaust  from 
one  low  pressure  cylinder  creates  a  considerable  increase  in  the 
hack  pressure  of  the  other  cylinder,  and  also  how  the  opening 
of  tlie  admission  or  the  cut-off  of  the  low  pressure  cylinders 
seems  to  have  no  appreciable  effect  upon  the  exhaust  line  of  the 
high  pressure. 

In  Figs.  5  and  6  are  given  some  sample  dynamometer  car  rec- 
ords, which  will  be  seen  to  have  some  extremely  unusual  char- 
acteristics. A  draw  bar  pull,  particularly  with  a  spring  dyna- 
mometer car,  which  presents  very  nearly  a  straight  line  for  a 
time  of  three  minutes  covering  a  distance  of  2,000  ft.,  such  as 
is  shown  in  Fig.  5,  would  be  practically  impossible  with  any  type 
of  locomotive  e.xcept  a  Mallet  compound.  Such  a  condition  is, 
of  course,  due  to  the  two  sets  of  engines  assuming  a  relation  so 
that  the  cranks  are  an  eighth  of  a  revolution  apart,  thus  together 
maintaining  a  constant  and  steady  push,  or  pull.  It  will  be  no- 
ticed that  just  at  the  end  of  this  section  of  straight  line  there 
is  considerable  variation  in  the  draw  bar  push,  which  is  un- 
doubtedly due  to  one  set  of  drivers  slipping  slightly  and  getting 
in   stop   witli   the  other.     In   examining  these  dynamometer  car 

t  t  n  t  n  t  rt  t  t  t  t  f  f  t  I  t  r  i  t  t  t  t  t  t  t  \ 
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FIG.    5. — SAMPLE   DYNAMOMETER    RECORD    SHOWING    THE  CONSTANT,   STEADY  TRACTiVE  EFFORT. 


records  it  should  be  remembered  that  there  was  a  locomotive  on 
the  head  end  of  the  train  and  that  any  slipping  or  uneven  opera- 
tion of  it  would  be  conducted  back  through  the  train  to  the 
dynamometer  car  and  set  up  a  series  of  surges  which  would 
show  on  the  record,  although  they  might  not  be  due  to  the 
pusher  engine. 

The  record  shown  in  Fig.  6  was  a  part  of  the  run  where  there 
was  a  very  poor  rail,  which,  in  connection  with  a  shortage  of 
sand,  made  the  locomotive  slip  a  great  deal.  It  might  be  men- 
tioned that  this  record  is  taken  from  a  run  which  is  not  shown 
in  the  table  of  data.  The  points  marked  X  in  the  illustration 
are  the  points  of  slippage  and  it  can  be  seen  that  the  draw  bar 
push  was  reduced  but  very  little  by  the  slipping  of  the  engine. 
This  effect  is  obtained  because  of  the  fact  that  one  set  of  driv- 
ers slipped  at  a  time  and  that  this  slippage  would  seldom  cover 
a  whole  revolution.     For  instance,  when  the  low  pressure  engine 


'Would  slip  It  would  soon  exhaust  its  supply  oiF  steatfi  aii<J  rtipces- 
sarily  stop.  This  would  reduce  the  back  pressure  on  the  high 
pressure  engine  and  it  would  exert  a  greater  pull  to  counteract 
the  loss  on  the  low  pressure.  The  reverse  is  also  true  because 
when  the  high  pressure  engine  slips  it  rapidly  builds  up  the  back 
pressure  in  the  receiver,  thus  decreasing  its  own  power  and  in- 
creasing that  on  the  low  pressure.  The  dynamometer  car  record 
shows  the  net  result  very  clearly.  Both  of  these  records  show 
how  closely  to  the  capacity  of  the  dynamometer  the  records  were 
taken. 

The  arrangements  for  these  tests  were  made  and  the  apparatus 
was  provided  by  Messrs.  C.  R.  Cullen  and  S.  IX  Gridley,  seniors 
at  Cornell  University,  who  are  using  the  results  as  a  basis  for  a 
thesis  to  be  presented  for  graduation.  The  observers  on  the  test 
were  members  of  the  junior  and  senior  classes  at  Cornell  and 
special  apprentices  on  the  Erie  Railroad. 


DEVELOPMENT    OF    CAR  TRUCK   SIDE    FRAME    CON- 
STRUCTION. 


An  interesting  modification  has  been  embodied  in  the  design  of 
a  freight  car  truck  frame,  consisting  of  a  separable  cast  steel 
journal  box  interlocking  with  a  cast  steel  frame,  thus  dispensing 
with  all  column  and  journal  box  bolts  in  a  strong  and  practical 
manner;  a  single  bolt  is  applied  as  a  key  at  each  box  to  main- 
tain the  boxes  in  place  in  case  of  derailment.  If  desired,  journal 
box  bolt  holes  may  be  provided  permitting  the  application  of  a 
standard  M.  C.  B.  box  in  combination  with  a  tie  bar,  thus  facili- 
tating repairs  fn  the  event  of  an  accident  to  the  box  on  a  for- 
eign road.  These  frames  are  also  made  in  a  design  to  take  the 
standard  M.  C.  B.  boxes  only.  .'Vv    .     .      . 

An  important  feature  of  both  truck  designs  is  the  simple 
method  by  which  the  truck  bolster  is  applied.  An  enlarged  open- 
ing is  provided  near  the  center  section  of  the  column  guides,  of 
sufficient  width  to  admit  the  flanged  guides  of  the  bolster.  The 
bolster  after  being  placed  in  position  is  either  raised  or  lowered 
and  the  column  guide  opening  closed  with  an  interlocking  filler 
securely  locked  against  removal  when  the  bolster  is  in  its  nor 
mal  position. 


CAST  STEEL  FREIGHT  CAR  TRUCK 
SIDE  FRAME  AND  A  MODIFICATION 
PERMITTING  THE  USE  OF  AN  INTER- 
LOCKING CAST  STEEL  JOURNAL  BOX 
.^ND  DISPENSING  WITH  JOURNAL 
BOX  BOLTS. 


^ 


CAST    STEEL    FREIGHT   CAR    TRUCK    SIDE   FRAME. 


These  filler-blocks  are  in  no  sense  keys.  When  in  place  they 
become  integral  parts  of  the  column  and  have  no  tendency  to 
wear  loose  in  service.  Besides  providing  a  renewable  chafing 
plate  this  filler  construction  permits  the  application  or  removal  of 
the  truck  bolster  without  the  necessity  of  dismantling  the  truck. 
The  truck  is  designed  either  with  the  spring  seat  cast  integral 
or  made  to  receive  a  separate  cast  steel  or  malleable  spring  seat. 
It  is  adapted  to  any  form  of  spring  plank  or  truck  tie  bar,  or 
may  be  furnished  with  an  interlocking  cast  steel  spring  plank. 

The  side  frame  is  made  of  basic  steel  melted  with  natural  gas. 
Basic  steel  made  in  this  manner  is  uniformly  low  in  sulphur  and 
phosphorus;  this  is  an  important  consideration  in  steel  for  iruck 
side  frames,  which  are  subject  to  direct  vibratory  shocks.  This 
truck  side  frame  is  manufactured  by  the  Pittsburgh  Equipment 
Company,  House  Building,  Pittsburgh. 


THE   SOLUTION   OF   THE   CRANK  AXLE   PROBLEM 


Bv  Howard  H.  Laxnixc* 


Aimricaii  locoinmiv o  arc  of  tlic  simplest  ck-sign,  willi  larj;c 
factors  of  safety  in  tlic  ])roportions  of  their  parts.  As  a  coiise- 
iIiKiicc  they  can  Ix.*  built  cheaply  and  quickly,  and  can  be  repaired 
by  the  crudest  means.  In  lairope  it  has  been  customary  to  give 
mucii  more  tiioujjht  and  attention  to  those  matters,  and  the  claim 
is  made  that  it  takes  three  years  to  build  a  locomotive  over  there ; 
one  year  to  thoruughiy  work  out  the  design  in  all  its  details;  a 
second  year  to  buihl  one  or  two  of  the  type  and  thorougldy  test 
them   out   for  delects  and   |)t>ssil)le   iniiirovinieiits,   and   tin    lliird 


Fir,.    I. — EAKLV 


TYPE  OK   A.V1KR1CA\    SoLU»   FOKOED   CRANK   AXLE   WITH 
BANDED    REINFORCEMENT. 


riG.    I  A. — BUILT  VV  m.\SK   AXI.K   WITH    Ft)L  R  CIRCILAR  CHEEKS   AND 

FIVK   PINS. 

year  to  actually  construct  and  put  into  serviceable  condition  the 
twenty,  or  may  be  one  hundred  locomotives  of  the  class  that  the 
building  programme  calls  for.  The  result  of  this  painstaking 
method  is  the  production  of  a  beautiful  and  fine  machine,  capable 
of  the  very  best  work  within  its  limits  of  size,  and  economical 
both  to  operate  and  to  maintain. 


The  refinement  and  standardization  of  American  locomotive 
design  is  only  beginning.  One  of  the  refinements  is  the  bal- 
anced compound  locomotive.  Locomotives  with  cylinders  between 
the  frames,  with  crank  axles,  have  been  in  successful  and  almost 
universal  use  in  England  and  France  for  two  generations,  and 
are  also  used  extensively  in  other  European  countries.  As  it  is 
Jiot  customary  to  overload  engines  in  England  and  on  the  Con- 
tuient,  nor  keep  them  on  the  road  when  they  require  shop  atten- 
tion, and  as  great  armies  of  men  and  inspectors  are  continuously 
employed  keeping  each  engine  in  the  pink  of  condition,  the  diffi- 
culties of  rough  American  usage  do  not  occur;  when  Americans 
attempt  to  use  fine  machines  of  these  types. under  their  rough 
conditions,  without  the  care  and  attention  given  abroad,  many 
l>ad  features  develop,  among  which  may  be  mentioned  tlie  pound- 
ing, heating  and  rapid  wearing,  out  of  round  of  the  inside  crank 
pins. 

On  European  railways  these  pins  are  not  allowed  to  run  hot, 
nor  to  get  into  a  condition  where  they  do  run  hot,  and  what 
slight  wear  does  result  is  taken  up  by  eithcr^careful  hand  work. 
or  by  machines  of  which  the  accompanying  iUustrations   (Figs.  4 


Santa  Fe,  Ti>pl 


"Kan. 


FIG.    2. — RECENT    DESIGN    OF    BUILT    UP    SE.VII-Z    CRANK    AXLE. 

and  5)  are  a  type.  These  machines  require  the  wheels  and  axle 
to  be  removed  from  the  engine. 

With  the  introduction  of  the  balanced  compound,  or  inside 
crank  locomotive,  in  this  country,  the  early  troubles  incident  to 
undue  wear  of  these  pins  were  met  either  by  hand  work,  or,  as 
there  were  no  examples  of  European  locomotive  inside  crank 
turning  machines  available  in  this  countryj  by  the  construction 
of  special  types  of  crank  pin  turning  machines,  according  to 
American  standards  of  machine  construction. 

The  limited  space  between  the  frames  of  an  American  locomo- 
tive, into  which  the  high  pressure  cranks  must  be  crowded, 
makes  it  impossible  to  use  a  cranio  of  proper  proportions  to  resist 
wear  and  prevent  heating  and  pounding. 

The  rapidity  wiljh  which  the  high  pressure  crank  pins  of  a 
balanced  compound  locomotive  are  worn  out  of  round  is  often 
surprising.  This  is  especially  true  with  large  Pacific  and  Prairie 
type  engines,  which  are  usually  equipped  with  long  and  very 
heavy  bifurcated  high  pressure  connecting  rods,  spanning  the 
front  driving  axle,  and  connecting  the  high  pressure  crosshcads 
with  the  middle  or  main  driving  axle.  The  extreme  weight  of 
this  style  of  connecting  rod  causes  the  crank  pins  to  be  worn 
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PIG.  4. — AN    EUKOPEAN  CRANK   AXLE  RE-TURNING    MACHINE. 


away  rapidly,  as  may  be  appreciated  wlien  it  is  known  that  16 
per  cent,  of  all  the  engine  failures  occurring  during  a  period  of 
ten  months  service,  to  a  class  of  fifty-one  Pacific  type  balanced 
compound  engines,  were  caused  Iw  some  sort  of  trouble  with  the 
high  pressure  crank  pins,  or  thcw^onnecting  rods.  These  engines 
are  used  in  heavy  passenger  service.  Two  new  engines  of  this 
class  were  assigned  to  passenger  service  on  a  division  having 
long  and  heavy  grades ;  before  they  had  been  in  service  three 
months  the  inside  crank  pins  wer^  in  such  a  condition  that  the 
back  and  high  pressure  rod  brasses  had  to  be  renewed  after 
every  alternate  round  trip.  Occasionally  an  extra  strong  set  of 
brasses  would  survive  two  round  trips  and  still  remain  intact, 
but  they  would  be  sure  to  come  in  after  the  third,  either  broken 
or  burnt. 

Since  the  first  balanced  compound  engines  were  built,  the  loco- 
motive builders  of  this  country  have  made  several  improvements, 
which  have  lessened  the  inconvenience  and  expense  of  mainten- 
ance. One  of  these  improvements  is  in  the  construction  of  the 
crank  axle  (Fig.  i).  Most  of  the  balanced  compound  locomo- 
tives, which  have  been  built  recently,  are  equipped  with  crank 
axles  built  up  of  from  seven  to  nine  separate  pieces,  pressed  to- 
gether.    This  construction  permits  of  the  removal  and  replace- 


Cheek  of  cranked  axle. 


Original  ccntc'  ofcnrnk  p'l- 


Center  of  crank  pm  after 
beiriq  trued  up  1,^1  it  ha  file. 


Cnjiriil  thrv^  of  crank! 

-Thron  of  crank  jfter  t  ling  IJi' 


■■  Portion  olcranx-pm  worn  Jtway 

V 1  Portion  ofcrankpin  rcmjv.^J 

in  truinj  up  w'CtiJ  'I'i- 


FIG.   3. — ILLUSTRATING  THE   W.\Y   IN^WHICH   THE  CRANK   AXLE  PINS 

WEAR   OUT   OF   ROUND. 

merit  by  a  new  part,  of  any  member  of  the  axle  which  may  be- 
come broken  or  worn  out.  With  this  axle,  a  broken  or  worn 
•out  crank  pin  does  not  mean  that  the  whole  axle  must  be 
scrapped,  as  is  necessary  whenever  anything  goes  wrong  with 
the  old  solid  forged  axles.    The  axle  sh©wn  in  Fig.  2,  known  as 

tc  semi  Z  crank  axle,  is  of  this  type,  and  is  an  improvement  on 
ic  earlier  form  (Fig.  la)  which  had  two  la rgs  discs  and  a  pin 
in  place  of  tbe  center  forging.  ':    '• 


A  still  later  improvement,  made  by  tlie  Baldwin  Locomotive 
Works  in  tlie  design  of  some  large  Prairie  type  balanced  com- 
pound engines,  recently  delivered  to  the  Santa  Fe  System,  con- 
sists of  the  elimination  of  the  bifurcated  rods.  The  high  pres- 
sure cylinders  of  these  engines  are  inclined  several  degrees  to 
the  horizontal  and  placed  higher  up  in  the  cylinder  casting  than 
was  formerly  the  practice.  Such  an  arrangement  obviates  the 
necessity  for  the  bifurcated  rod,  and  makes  it  possible  to  use  a 
straight  high  pressure  connecting  rod  of  minimum  weight.  That 
such  improvements  contribute  largely  toward  preserving  the  con- 
tour of  the  crank  pins  of  the  engines  to  which  they  are  applied, 
cannot  be  doubted,  but  they  have  only  mitigated  the  evil,  and  so 
long  as  the  balanced  compound  locomotive  is  used,  motive  power 
departments  will  have  to  deal  with  the  problem  of  keeping  the 
high  pressure  crank  |»ins  routul  enough  to  ruo  cool  and  without 
pounding.       '  " 

Fig.  3  is  a  sketch  of  the  crank  axle  of  an  Atlantic  type  pas- 
senger engine,  and  shows  the  extent  to  which  the  inside  crank 
pins  very  often  become  worn  out  of  round.  The  crank  pin  is 
nearly  always  worn  most  on  the  quarter  of  its  circumfer- 
ence nearest  the  center  of  the  axl*.  In  this  case  the  left  hand 
crank  is  worn  away  3/16  in.  at  this  point,  while  scarcely  any 
wear  at  all  can  be  detected  on  the  opposite  side  of  the  pin.  It 
is  obvious  that  a  workman,  who  was  set  to  work  to  true  up  this 
pin  with  a  file,  would  naturally  do  so  by  removing  the  smallest 
possible  amount  of  metal,  but  by  so  doing  he  would  increase  the 
distance  between  the  center  of  the  crank  pin  and  the  center  of 
the  axle  nearly  ^s  in-  This  would  mean  an  increase  of  Y^  in.  in 
the  stroke  of  the  engine.  A  little  carelessness  might  also  result 
in  the  crank  pin  being  trued  up  at  an  incorrect  quarter,  with  re- 
spect to  the  other  cranks.  Hence,  the  problem  is  not  only  one 
of  making  the  crank  pin  round,  but  involves  its  restoration  to 
the  original  throw  and  quarter. 

Until  recently  a  file  was  about  the  only  tool  on  the  market  in 
America  which  could  be  used  for  this  work.  Several  re-turning 
devices  have  been  exploited  at  different  times  with  more  or  less 
success.  Figs.  4  and  5  show  how  the  railways  of  Europe  have 
been  meeting  the  difficulty.  The  re-turning  machine  (Fig.  4)  is 
a  French  production,  which  may  be  applied  to  an  ordinary  wheel 
lathe,  the  crank  axle  being  supported  by  the  centers  of  the  lathe. 
The  machine  consists  of  a  two  piece,  annular  gear,  which  is 
made  to  revolve  within  an  outer  case,  which  is  also  made  in  two 
pieces.  The  cutting  tools  are  carried  by  the  two  cross  bars 
which  are  hinged  at  one  end  to  the  inside  of  the  gear :  the  other 
end  is  fastened  to  the  gear  by  means  of  an  adjustable  screw 
arrangement,  which  also  provides  a  radial  feed  for  the  cutters. 
The  power  is  applied  by  means  of  a  belt  passing  over  a  pulley; 
a  train  of  gears  transmits  the  motion  to  the  large  annular  gear. 
A  set  of  auxiliary  gears  is  provided  which  can  be  made  to  slide 
the  upper  part  of  the  machine  along  dove-tailed  ways  on  top  of 
the  base  casting,  thus  effecting  an  axial  feed.    This  is,  no  doubt. 


THi:   SOLUIION   OF   THE   CRANK  AXLls   PROBLEM 


\'.\     lIuWAKl"    If,'  iL;\S'N'lN<..' 


'  I      :-    -t -suuty  ill  llic  jm>pt>rti<>H^  <u\lh^^^  As  a  coum- 

mvu-ikV  tljjcy  can  he  .feni1tvdn-ai)iy  antltiuicklj-,  ami  can  be  repairol 
by  tlif  crri<ls;si  hKaiTS.  In  Kiir<)|»f  it  has  been  ciistoujary  to  sivo 
inucii  more  vh>»uuiln  aijd  airenlion  i<>'  tlu>-c  mattrrs.  atni  the  claim 
is  maiiivthrit-  it  lakes  tlireo  vcars  t<.>.  huilil  a  4iK:(jin(»live  over  there: 
<Hve  >  tlior.. Uglily  >v6rk  out  tjrccfcsijjn  in  all  'itf  detail- :  ,i 

'^s^-^-iTijd  vi-ar  .Ui  hnild  otie  or  r\Vo  of  the  type  and  thowughly  test 
,1.  ...   —    ;■  ,.j:«i,  r,  (■•  -    ;UkI  --liiVrj^bk-  ^imJ>ruVe^wen^s  and:  the  rliiptl 


X  Kl-V   ■n:i»iE  OK  ^V.MK^hA  X  •  H  >jLt|i  >l)iw.Kti  CtL\SK  A  Vf.E   WITH 
liA>fr>KD    REINKOkCtMEX.t. 


.1;         ..otnally  coiist.ru>it  aiid  pttiiiitb  serviceable  CO  the 

|\v<»nfV,  of  n>iiy  be  one  htihclrcd  locomotivev  (.f  tlio  class  that  ihc 

fmikUnsprOijramme   calk   for.     Tho   rosiUt   of   thi?  pninstakinff 

■n.thod  is  the  productioiv  of  a  beautiful  and  rurc  machine,  capable 

•    ihc.  very  biv-it  work  \vJtbin  its  limJt<i  of  size,  iihd  economical 


I  lie  reiiiienienl  and  standanlizaiion  of  American  locomotive 
design  is  oidy  beyinninir.  One  of  the  relinements  is  the  bal- 
anced <:ompoun<l  locomotive.  Locomotives  with  cylinders  between 
the  frames,  vvitii  crank  axhs,  have  been  in  successful  and  almost 
miiver>al  n>e  in  ICngland  and  France  for  two  generations,  and 
are  also  itsed  extensively  in  other  European  countries.  As  it  i>= 
nnt  customary  to  overload  engines  in  j:!ngland  and  on  the  C<>ii 
lijient,  nor  keep  tlicni  on  the  road  when  they  require  shop  atten 
tion,  and  a>  yjreat  armies  of  men  and  inspectors  are  coiuinuou-ly 
etnploycd'  keeping  each  engine  in  the  pink  of  condition,  the  dilfi- 
ctilties<>f  rough  AmericanUsage  df*  not  occur;  when  Americans 
attempt  to  itise  fine  macljincs  of  these  types  imder  their  rough 
CI >nditions.  without  the  care  and  attention  given  abroad,  many 
i>.id  features  dovelo]).  among  which  may  be  mentioned  the  pound 
iiig.  Iioafiitpr  and  rapid  wearing  out  of  round  of  the  inside  crank 
l.ins. 

On  European   raiKwiys  ihise  pins  are  not   allowol  to  run  liot. 

nor  to  get  into  a  condition  where  they  <lo  run  hot,  and 'what 

-light  wear  does  fesidt  is  taken  up  1)5*  cither  careful  hand  work. 

by  mnchiius  of  which  the  accoinpanying  ilhi>ir.vltons  <  I'ijfs.  -i 
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and  5)  are  a  tyjie.  .These  machines  require  the  vvherfis  and  axb 
to  )>c  rein<jvcd  from  tlie  engine. 

\\itli    tlie    introdjulioii    of    tlit    balaiiced   ci'mpound,    or    insidt 
<  rank   1.  .Oomotlyc,  iltt;hisx:6viWttyvthc  early  Irptlbles  i 
undue  wear  of  these  j)iiis  Were  met  either  I»y  hand  wl^.  or,  as 
ihvre   were   no   cxa;mples  of    l'uro|Kaii    locomotive   iiisi(le   crank 
•nrniiig  niacliineS  availabK    in   this  country,  l)y  tlie  construction 

■;    J-peciai   types   of  crank   ])in    turning   machines,   according    i" 

\nierican  standards  of  machine  construction. 

Ihe  liiniied  s[>ace  between  the  frames  of  an  .Vnicrican  loconto 
tiv<^    into    which    tlje    high    jtressure    cranks    nnisf    be    crowded, 
makes  it  im}K>ssibIe  to  use  a  crank  of  proper  prop<^rtions  to  re-is: 
wear  and  prevent  heating  and  pounding. 

riie  rapidity  with  which  the  high  pressure  crank  pins  of  .1 
lialanced  compound  locomotive  are  worn  out  oi  roun<l  is  often 
surprising.  This  is  especially  true  with  large  Tacilic  and  Prairi' 
tj-pe  engines,  winch  are  usually  equipped  wiili  long  and  ver> 
heavy  iMfurcnted  high  pressure  c«)imecting  rod.>.*.  spanning  tli^ 
front  drivin'.;  .i\K\  ;ind  connecting  the  high  pros<;nre  cro--lua<l- 
witii  the  middle  or  main  driving  axle.  Tlie  extreme  weight  of 
thi-    -tylv   of  connecting,  rod  causes;  tlie  crank   j)ins   to  be   worn 
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au ay  rapid ly,  as  may  be  ;ij>j>r<.ciatcil  wIkii  iui.-  kiiuvvii  tl)ai  r6 
per  cent,  of  all  the  engine  tailmcs  occurrini^  durint;  a  period  of 
ten  months  servic;^,  to  a  class  of  tifty-onc  Pacific  type  balanced 
compouiid  engines,  were  caused  hy  SOihq  sort  of  troiiblc  with  the 
liigh  pressure  crank  pins,  or  their  connecting  tods.  These  engines 
are  luscd  in  heavy  passenger  service.  Two  new  enj;incs  of  this 
chiss  >vcre  assigned  to  passenger  service  on  a  division  having 
long'  and  heavy  grades;  before  they  had  been  iii  service  three 
months  the  inside  crank  pins  were  in  siich  a  cdfiditioh  that  the 
back  and  high  pressure  rod  brassoe  had  to  be  renewed  after 
•  very  ahcrnate  round  trip.  Occasionally  an  e.\tra  strong  set  of 
brasses  would  survive  two  round  trips  and  still  remain  intact, 
htit  they  would  be  sure  to  come  in  after  the  tliird,  either  broken 

>-?r  burnt.  ■:  ^: ;; '^. ■".-;.;'■  ;'.'  ■;  •■^■^  .-  --.::-:-}.■':"-.'■/:  j  ,:.y,.  \  :^:V"'-  -\ 
Since  the  iSrst  balanced  corhpound  enfrlnes  were  built,  the  locb- 
rnotive  builders  of  this  country  have  made  several  impcovements, 
which  have  lessened  the  inconvenience  and  expense  or  mainten- 
anccv  One  of  these  improvements  is  in  tlie  construction  of  the 
crank  axle  (Fi^.  i).  Most  of  the  balanced  compound  locomo- 
tives, which  have  been  built  recently,  are-^quipped  with  crank 
axles  built -np  of  froni  seven  to  nine  separate  pieces,  pressed  to- 
gether.    This  construction  permits  of  the  r/niovai  and  reptace- 
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nieht  by  a  new  part,  of  any  member  of  the  axle  which  may  be- 
come broken  or  worn  out.  With  this  axle,  a  broken  or  worn 
'>ut  crank  pin  does  not  mean  that  ilie  whole  axle  niiist  bc 
-"(  rapped,  as  is  necessary  whenever  anything  goes  wrong  with 
I  he.  eld  solid  forged  axles.  The  axle  shown  in  Fig.  2,  known  as 
the  semi  Z  crank  axle,  is  of  this  t\T>e.  and  is  an  improvement  on 
1  He  earlier  form  (  Fig;  la  >  whidi 'hiwt  two- larjysv 
ill  pku-<-  ..f  ilu-  centei'  lortiinu.     "   '  ''    "^  ■■■  '■  ';;  :■'  -''.-^   "  "r     "    '   "■'. 


A  still  later  iinprA^)vv4neni.  «ia<k.  by  iJiii;  -iJaMttin  Loc<>;noii\e 
Works  in  the;  design Dt^iOine  large  Prairk:  type  balanced  com- 
pound engijies.recenth  delivered  t«.<  the  Santai  Fe  System,  con- 
sists, of  the  eiiihination  of  thcbifiircat-ed  rods.  The  high  pres- 
sure cylinders  of  tliese  engines  arc  iuelined'  several  degrees  to 
the  horizontal  and  placed  higher  np  hv  tlie  cjiinder  casting  than 
was  formerly  the  practice.  .  6uch  an  aTfaiigemcnt  obviates  the 
ntxcssity  for  ihe  bifurcated  ~r(C>d,' and  miJces  it  possible  to  ttse  a 
straight  high  pix'ssure  connectiiig  rOd  of  niininuirn  weight.  That 
such  improvements  cbnirilmte  hugely  toward  preserving  the  con- 
tour of  the  crank  pin.s  of  the  eiigines  to  which  they  are  applied, 
camiot  be  doubted,  but  they  ha:ve  only  mitigated  the  evil,  and  so 
long  as  the  balanced  con)pound|oe»>iiiotive  is  used,  motive  power 
<lepartments  will  have  to  deal  with' the  problem  of  kcojiing  the 
higli  pressure,  crank  pins  roviid^feiiough  t-o  rfincoo)  and  without 
jioumling.  ."  /  '-'V     '  V '^'v-;-  '^^  .v:  '.      ■■  '.[  .'■l:-"'^'-';  '  '    ;' ' 

Fig.  ,^  is  a  sketch  of  the  critnk  axle;  6i  xn  Allantic  type  pas- 
senger engine,  and  shows  the  extent  towhich  the  inside  crank 
pins  very  often  bwomc  worn  oiit  of  roinid.  The  crank  pin  is 
nc.trly  always  worn  most  on  tlve  qi4ar4er.  of  its  eirc«mfer 
eiice  nearest  the?  center  of  the  /a;j:le.  In  tbis^  case  the  left  hand 
crank  is  worn  away  3/16  in.  at  this  point,:  while  scarcely  any 
wear  at  all  can  be  <Uterted  on  the  opposite  side  of  the  pin.  It 
is  obvious  that  a  workman,  who  was  set  to  work  to  true  up  this 
pin  with  a  "file,  wouhl  natiirally  do  so  by  removing  tlic  smallest 
jH>ssible  amount  <>f  metal,  but  by  so  <loing  he  would  increase' the 
distance  between  the  center  of  the  crank  pin  and  thejcenter  of 
the  axle  nearly  Js  in.  This  would  mean  an  iru-rea^se  of  ^4  in.  in 
the  stroke  of  the  engine.  -\  little  carelessness  niiglrt  also-.result 
in  the  crank  pin  being  trued  iip^ati  an  incorrect  quart 6r,«fith  ifc- 
-pcet  tp  the  crther  cranks,  liience,  the  pToldem  isnot  only  one 
.of   making   the   crank   ]>in    round,  huthU'^^VCS  ita^^.iX'St^  to 

iht?  original  throw  and  Quarter.    ;/  - 
•Until  recently  a  file  was  about  the  only  tool  on.  the  marked  in 
Vincrica  which  coitld  be  used  for  this  work.    Severil  re-turning 
I  (kviees  have  been  exploited  at  different  times  with  more  or  less 
.   success.     Figs.  4  and  5  show  how  the  railways  of   1-Airope  have 
■  been  meeting  the  difficulty.     The  +e-tUTning  rhachine  ( Fig.  4).  is 
:  a  French  prorluetion,  wliich  may  be  applied  to  ajr  ordinary  wheel 
•lathe,  the  enink  axle  being  supporfed  by  the  centers  of  tlie  lathe. 
The   niaehinc  consists  of   a    two  piece,   annular   gear,   which   is^ 
made  to  revorve  w'ithhi  an  outer  case,  which  is  also  made  in  two 
jfieces.     The  ctittitig  tools  arc;  K^  bars 

..which  arc  hihged  at  one  end  to  the  inside  of  the  gear:  the  other 
I  H«l  is  f.istened  to  the  gear  by  means  (if  .in  .niljustable  screw 
arrangement,  w-hich  also  provides  a  radial  feed  fur  the  cutters. 
The  power  is  applied  by  means  pf  a  belt  passing  over  a  pulley; 
a  train:of  gears  transmits  the  ;hiotion  to  the  large  annular  gear. 
A  stt  of  auxiliary  gears  is  provided  which  can '1>e  made  to  slid*- 
the  upper  part  v>f  the  machine  along  dove-lajled  ways  on  lop  of 
the  liase  casting,  thus  cffectiivg  an  axial'  f«>ed.  -This  is.  no  doubt. 
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a  powerful  machine,  but  it  has  the  disadvantage  of  -being  a  sta- 
tionary shop  fixture,  making  it  necessary  to  remove  an  axle  from 
the  engine  in  order  to  re-turn  the  crank  pins. 

The  betterment  department  of  the  Santa  Fe  Railway  has  re- 
cently designed  a  portable  crank  axle  re-turning  machine  which  has 
proven  very  satisfactory,  several  of  these  machines  being  in  suc- 
cessful operation  in  different  shops  on  the  Santa  Fe  System  (Figs. 
6,  7  and  8).  This  device  weighs  about  three  hundred  pounds, 
and  may  be  driven  by  any  large  air  motor.  It  is  so  compact  that 
it  may  be  used  on  an  inside,  or  high  pressure  crank  pin,  while  the 
crank  axle  remains  under  the  engine  (Fig.  7).  The  only  pre- 
liminary work  required  is  the  removal  of  the  back  end  rod  strap 
and  brasses,  and,  the  shifting  of  the  crosshead  to  the  forward 
end  of  the  stroke,  in  order  that  the  connecting  rod  will  be  out 
of  the  way.  This  feature,  in  .connection  with  the  air  motor 
drive  (motor  may  be  seen  over  top  of  crank  axle  in  Fig.  7), 
makes  it  an  extremely  valuable  tool  in  the  roundhouse. 

This  device  consists,  as  shown  in  Fig.  8,  of  a  two-piece  an- 
nular worm  gear  enclosed  in  the  outer  case,  much  the  same  as 
an  eccentric  is  enclosed  in  the  eccentric  strap.  This  gear 
carries  two  high  speed  steel  cutters,  which  are  situated  dia- 
metrically opposite  each  other,  and  are  set  in  an  incHned 
position  so  as  to  provide  top  rake.  One  end  of  these  cutters 
is  shaped  to  fit  the  fillet  at  the  ends  of  the  crank  pin  bearing, 
while  the  other  end  is  backed  off  for  clearance.  Both  cutters  be- 
gin their  cuts  at  the  middle  of  the  crank  pin  (the  two  cuts  over- 
lapping about  J4  '"•  3t  the  middle)  and  are  fed  outward  toward 
the  fillets.  Each  of  the  tools  may  be  fed  cither  axially  or  radi- 
ally to  the  crank  pin.     Both  the  axial  and  radial   feeds  may  be 


operated  automatically,  by  means  of  the  star  wheels,  which  as 
they  revolve  around  the  crank  pin,  engage  specially  shaped  feed- 
ing pins.  Any  one  of  the  feeds  may  be  operated  separately,  or 
all  may  be  used  at  the  same  time. 

Fig.  6  shows  the  manner  in  which  the  feed  pins  engage  the 
smaller  star  wheels  which  drive  the  axial  feed  screws.  An  in- 
genious centering  device  (indicated  by  the  arrows,  Fig.  7) 
makes  it  possible  to  adjust  the  machine  to  turn  cranks  of  either 
26  or  28  in.  stroke. 

To  turn  a  crank  pin  with  this  machine  the  axle  centers  should 
first  be  accurately  located  on  the  inner  surface  of  the  cheeks, 
provided  of  course,  that  these  centers  are  not  already  marked,  as 
is  always  the  case  with  the  built  up  axle.  A  line  should  also  be 
struck  through  the  center  of  the  crank  pin  and  the  center  of  the 
axle.  The  position  of  this  line  should  be  marked  by  a  prick 
punch  on  the  edge  of  the  cheek,  as  indicated  by  the  letter  "Y"  in 
Fig.  3.  These  points  when  once  located,  can  be  used  for  all  sub- 
sequent re-turnings. 

In  setting  up  the  machine  the  lower  half  is  placed  in  position 
first,  and  is  held  in  place  by  inserting  the  points  of  the  large  set 
screws  of  the  centering  device  (indicated  by  the  arrows,  Fig.  7) 
into  the  axle  center.  The  points  of  these  screws  must  be  pre- 
viously adjusted  to  the  distance  from  the  center  of  the  gear 
which  corresponds  with  the  throw  of  the  crank,  which  insures 
the  crank  being  restored  to  its  proper  throw.  Next,  the  whole 
machine  is  assembled  around  the  crank  pin  and  bolted  securely 
together.  A  small  mark  on  the  worm  housing,  on  the  upper  half 
of  the  case,  indicates  the  position  of  a  line  passing  through  the 
center  of  the  gear  and  the  center  of  the  large  screws  of  the 


FIG.     6. — PORTABLE     RE-TURNI.VG     M.\CHINE 
FOR    INSIDE    CRANKS. 


FTC.     7. — PORTABLE     MACHINE    AT    WORK. 
.\IR    MOTOR    DRIVE. 


FIG.    8. — PORTABLE    MACHINE    WITH     HALF 
OF   CASE    REMOVED. 
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centering  device  on  .the  lower  half  of  the  case.  The  whole  ma- 
chine is  shifted  until  this  mark  is  exactly  opposite  the  prick 
punch  mark  previously  located  on  the  corner  of  the  disc,  and  is 
damped  there  by  means  of  pointed  set  screws  located  at  con- 
venient distances  on  the  periphery  of  the  case.  This  step  takes 
care  of  the  quartering  of  the  axle.  The  sides  of  the  gear  are 
machined  parallel  to  the  plane  of  rotation,  and  hence  offer  a 
means  of  lining  up  the  machine  so  that  the  pin  will  be  turned 
perpendicular  to  the  cheeks.  A  crank  axle  which  has  seen 
enough  hard  service  to  necessitate  the  re-turning  of  its  high 
pressure  crank  pins  is  usually  sprung  more  or  less,  hence  the 
machine  should  always  be  lined  up  parallel  to  the  cheek  next  to 
the  driving  box  bearing,  since  this  cheek  is  less  likely  to  be  sprung 
out  of  position. 

The  device  is  now  ready  to  operate,  and  if  due  care  has  been 
exercised  in  the  setting,  the  crank  pin  will  not  only  be  turned 
round  and  true,  but  it  will  be  restored  to  its  original  stroke  and 
fjuaner  as  well. 

In  the  matter  of  cost  of  work  done,  this  machine  holds  a 
decided  advantage  over  any  other  method  in  use;  It  is  possible  to 
reduce  the  diameter  of  an  eleven  inch  crank  pin  5/16  in.  in  six 
hours.  This  includes  all  the  time  used  in  setting  up  the  machine, 
carrying  tools  to  and  from  the  tool  room,  and  all  preliminary 
operations  except  the  locating  of  axle  center.  However,  there 
are  a  great  many  little  things  which  could  happen  to  delay  the 
job,  and  which  may  increase  the  total  time  to  eight  hours.  The 
operator  should  be  a  good  machinist,  and  he  will  need  the  assist- 
ance of  a  helper  or  laborer  for  about  two  hours,  when  setting 
up  the-machine.  About  one  hour's  filing  with  a  fine  cut  file  is 
usually  required  after  turning  in  order  to  put  the  pin  in  first- 
class  condition. 

The  following  figures  show  the  saving  over  hand  filing,  which 
is  made  possible  by  the  use  of  this  device: 

The  first  cost  of  the  machine  is  about. ......;^1..'.^,.. .     $550.00 

Cost  of  air  motor  of  sufficient  size  to  operate  the  machine        100.00 


ToU5 ,.i,^U .     $650.00 

Machine  charge,  10c.  per  hour  for  six  hours .»" j.,ii'C;..iV'-$i^. 

Operator's  wsges  at  34c.  per  hour,  six  hours >i,:;.»is.'       S.OI 

Helper's  wages  at  17c.   per  hour,  two   hours. ...  ....^;  ..it  *>      ii.34 

One   hour's  filing ."  J,*  vl       0-3* 


Total  cost  turning  and  filing  one  cnak  pin .1,;.^    fS.iBJ^^ 

One  man  could  probably  do  the  same  amount  of  work  with  a 
file  in  about  three  days,  or  thirty  hours.  Thirty  hours  filing  at 
34  cents  per  hour  would  cost  $10.20.  To  do  this  job  by  hand 
under  an  engine  is  hard  and  tedious  work,  and  it  is  impossible 
to  get  the  pin  perfectly  true,  besides  there  are  other  disadvan- 
tages. 

Comparing  the  two  methods  we  have : 

Cost  of  filing  oie  crank   pin $10.20 

Cost  of  turning  and  filing  one  crank  pin 3.32 


Saving  effected  by  use  of  machine.. 
Per   cent,    saving    ,„■. 


•  •  •"*-•*.•  4  «•-•.♦.•  •/,■ 


•  •<»*•'•*« 
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The  first  operation  connected  with  truing  up  an  inside  crank 
pin  in  a  stationary  machine,  is  to  remove  the  crank  axle  and 
wheels  from  the  engine.  To  remove  a  pair  of  main  drivers 
from  a  balanced  compound  locomotive,  and  replace  them  again 
with  the  drop  pit  arrangement,  used  in  most  roundhouses,  re- 
quires the  services  of  a  machinist  and  his  helper  for  about  i8 
hours  and  the  assistance  of  an  additional  helper  is  needed  for 
about  8  hours.  A  fair  estimate-  of  the  total  cost  of  a  drop  pit 
jack  equipment  would  be  $500,  and  30  per  cent,  per  annum  is  a 
common  rate  of  surcharge  for  such  equipment.  On  this  basis, 
the  hourly  rate  of  surcharge  would  be  5  cents. 

The  following  figures  illustrate  the  cost  of  removing  a  pair 
of  drivers  with  crank  axle  from  a  locomotive  and  replacing  them 
again  after  having  been  turned  and  trued  up.  For  the  sake  of 
conservatism  the  surcharge  rates  given  in  connection  with  the 
•"•peration  of  the  stationary  machine  are  much  lower  than  it  is 
good  practice  to  place  them,  while  the  rate  given  for  the 
portable  machine  is  based  on  the  actual  surcharge  placed 
upon   it: 


Wages  of  machinist   at   34c.  per  hr.  for  IS  hrs. 

"     helper         "    17c.  per  3ir.   for  18  hrs. 

• "    17c.  per  hr.   for     8  hrs. 


$0.12 
1.36 


Total  labor  cost  of  removing  snd  replacing  axle $10.54 

Drop  pit  jack  charge  at  5c.  per  hr.  for  18  hrs .90 


Total  cost  of  removing  and  repl.icing  axle-.v>«*«' 


$11.44 


To  deliver  the  axle  and  its  wheels  from  the  drop  pit  to  the  ma- 
chine will  in  most  cases  require  the  services  of  6  laborers  for  a 
half  hour  and  the  same  time  to  return  the  axle  and  wheels  from 
the  machine  to  the  drop  pit — wages,  6  laborers  at  IS  cents  per 
hour  for  i  hour,  $0.90. 

Assuming  that  an  inside  crank  pin  can  be  trued  up  in  four 
hours  time,  and  that  the  cost  of  the  machine  is  $1,100,  20  per  cent, 
of  which  value  is  charged  annually  to  cover  machine  charges, 
supervision,  etc.,  constituting  the  "surcharge,"  the  actual  cost  of 
re-turning  one  inside  crank  pin  would  be  as  follows : 

Machine  charge  at  7c.   per  hour  for  4  hours "...;....     $0.3S 

Operator's  wages  at  34c.   per  hour   for   4    hours 1.64 

Operator's  helper's  wages  at  17c.  per  hour  for  1  hour .17 

Cost  of  re-tuniing  one  crank  pin $2.09 

.;. Summing  up  the  foregoing  we  have: 

Cost  of  removing  and  replacing  axle  in  engine $11.41 

Cost  of  handling  axle  bftween   drjp  pit  and  machine .90 

Cost  of  turning  crank  pin    2.09 


Minimum  total   cost   of   turnmg   up    one   cran'ic   pin   on 

stationary   machine    $14.43 

Total  cost  of  turning  up  one  crank  pin  on  portable  machine         3.33 


Difference;  in  favor  of  p>qrtable  m.ichine. 
Per  cent,   saving   ...>>,•.«,,»». 


$11.11 
79 


The  above  figures  indicate  only  the  possible  saving  on  the  cost 
of  the  work.  It  often  happens  that  an  engine  is  held  in  the 
roundhouse  solely  on  account  of  work  on  the  high  pressure 
crank  pins.  In  such  a  case  the  saving  effected  by  the  machine, 
over  hand  work,  would  be  increased  by  the  amount  the  engine 
would  earn  during  the  time  saved  by  the  machine,  and  this  would 
amount  to  from  $4  to  $10  per  hour  of  detention  from  earning 
service. 

Another  saving  which  is  effected  by  the  use  of  this  machine, 
and  by  far  the  largest,  is  the  cost  of  delays  to  traffic,  due  to  en- 
gine failures  and  damage  to  equipment  which  might  be  prevented 
to  a  considerable  extent  if  some  rapid  and  accurate  means  of 
truing  up  high  pressure  crank  pins  were  provided  in  the  round- 
house. The  balanced  compound  locomotive  has  achieved  a  great 
success  abroad  because  it  is  one  of  the  fastest,  most  powerful, 
most  economical,  and  at  the  same  time  easiest  on  road  bed  and 
track,  of  any  type  of  engine.  American  railroad  men  have  looked 
rather  askant  at  the  complication  involved  in  this  type  of  con- 
struction, and  they  have  foreseen  the  troubles  that  would  be  inci- 
dent to  the  use  of  crank  axles.  Now  that  a  device  has  been  per- 
fected for  correcting,  and  to  a  large  extent  overcoming  and  elim- 
inating these  troubles,  the  problem  of  the  crank  axle,  from  a 
mechanical  and  operative  point  of  view,  may  be  said  to  be  solved 
for  American  railroad  practice,  thus  enabling  railroad  managers 
to  take  advantage  of  this  type  of  high  speed  and  high  power  mo- 
tive equipment. 

The  machine  here  described  is  in  use  at  a  number  of  the  shops 
and  roundhouses  on  the  Santa  Fe,  and  is  being  manufactured  by 
The  Tool  &  Railway  Specialty  Manufacturing  Company  of  At- 
chison, Kansas. 


Fuel  Economy. — In  speaking  before  a  meeting  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  on  the  conservation  of  the 
nation's  fuel  supply.  Dr.  W.  F.  M.  Goss  showed  that  the  neces- 
sary steps  to  secure  economy  of  coal  were : 

a.  Scientific  research  for  the  establishment  of  facts. 

b.  Practical  development  of  the  facts  thus  developed  on  a 
scale  which  will  convince  men  that  there  is  profit,  direct 
and  indirect,  in  a  better  practice. 

c.  Restrictive  legislation  which  will  protect  the  public  from 
the  competition  of  unscrupulous  men. 

d.  Effective  inspection  which  will  secure  enforcement  of  laws. 
The  process  must  begin  with  education — not  with  coercion. 


ooo 
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FORGING  AT  THE   GREAT  NORTHERN  RAILWAY 

SHOPS.* 

In  tlic  Great  Northern  Railway  shops,  St.  Paul,  Minn.,  are 
three  forging  machines,  one  4- in.  Ajax,  one  2j/^-in.  Blakeslee 
and  one  lYz-'m.  Ajax.  In  addition  there  are  two  bolt  heading 
machines,  a  iJ4-in.  Ajax  and  a  small  Blakeslee  machine.  "A  few 
of  the  articles  which  are  made  in  these  machines — selected  for 
their  novelty  and  clean-cut  finish — are  shown  in  one  of  the 
illustrations.  All  of  these  pieces  come  from  the  machine  just 
as  the\  are  shown,  with  tlie  exception  of  No.  5,  the  handle  of 
which  is  drawn  out  after  the  socket  is  made  on  the  machine. 
The  method  of  making  these  parts  is  briefly  described  as  fol- 
lows : 

No.  I  is  a  hook  bolt  made  from  -j^-'m.  round  stock.     About  6 


EXAMPLES    OF    MACHINE    FORCINGS    MADE    AT    THE    GREAT    NORTHERN 

SHOPS. 

in.  at  the  end  of  the  bar  is  first  upset  to  ^  in.  square.  It  is  then 
reheated  and  upset,  as  shown. 

No.  2,  a  car  apron  hinge,  is  made  in  one  heat  with  two  move- 
ments. 

No.  3,  a  gate  hinge,  is  made  from  I -in.  stock  in  two  heats  with 
three  movements. 

No.  4,  a  pilot  brace,  is  made  from  i^-in.  stock  in  one  heat 
and  two  movements  for  each  end. 

No.  5,  grate  shaker  lever,  is  made  from  i  x  2-in.  stock ;  the 
socket  end  is  made  in  one  heat  and  two  movements.  The  end 
is  first  upset  and  the  socket  is  then  formed.  The  handle  is 
drawn  out  under  a  steam  hammer. 

No.  6  is  a  tank  hand-hold,  each  end  of  which  is  made  in  one 
heat  and  two  movements. 


*  Articles  describing  the  machine  forging  work  done  at  the  Collinwood 
shops  of  the  Laic-  Shore  &  Michigan  Southern  Railway  may  be  found  on 
page  14!?  of  the  April,  1906,  issue:  page  2.S4,  June,  1906;  page  192,  May. 
1907,  and  page  311,  September,  1907.  Similar  work  which  is  being  done  at 
the  South  Louisville  shofs  of  the  Louisville  &  Nashville  Railroad  was  de- 
scribed on  page  125  of  the  .\piil.  1907,  issue.  Examples  of  work  Jone  by 
forcing  machines  and  bulldozers  ut  the  Topeka  shops  of  the  Santa  Fe  were 
illustrated  on  page  46;J  of  th-:  December,  lOffi,  issue. 


No.  7  is  a  tie  bar  made  from  ij^-in.  round  stock.  Tlie  inner 
lug  is  first  upset  in  the  lower  die,  after  which  the  bar  is  re- 
heated and  the  end  lug  is  formed  in  the  upper  die.  The  slot  is 
then  punched  to  suit  the  size  of  the  rail,  by  a  side  movement 
of  the  machine.  This  method  is  much  more  satisfactory  than 
that  of  having  the  operator  step  on  top  of  the  machine  and  hold 
the  bar  in  a  vertical  position  while  the  slot  is  punched  by  the 
header.  Forty  thousand  of  these  bars  were  made  last  year,  at 
the  rate  of  250  complete  bars  per  day  of  ten  hours.  During  that 
time  no  repairs  were  made  to  either  the  dies  or  punch.    The  dies 
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DIES  FOR   MAKING  NO.    I4. 

and  punch  are  cooled  by  a  stream  of  water  which  runs  con- 
stantly while  the  machine  is  in  operation. 

Xo.  8  is  a  brake  beam  guide  pin  made  from  ij^  x  2j4-in. 
stock.  The  shank  is  drawn  in  the  first  heat  and  the  gib  is  bent 
and  a  hole  punched  in  one  movement  in  the  second  heat. 

Nos.  9  and  lo  show  the  jaw  and  s'trap  ends  of  switch  connec- 
tion rods  which  are  made  from  i;/2-in.  round  stock. 

No.  II  is  a  switch  stand  crank  which  is  made  from  \1i-\n. 
round  stock  in  one  heat  and  two  movements.  The  dies  for 
making  th's  piece  are  shown  in  one  of  the  illustrations  and  con- 
sist of  three  pieces.  A  sliding  block  is  attached  to  the  side 
of  one  of  the  dies.  The  two  dies  closing  together  sidewise 
bend  the  stock  and  the  header  striking  the  sliding  block  com- 
pletes the  piece. 

Xo.    12    is    a    clevis.      It    is    made    from    round    stock,    each 
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APPLICATION  OF   SPECIAL  CRUDE  OIL  BURNER   TO  LARGE   AND   SMALL    FURN.ACES. 


end  requiring  one  heat  and  two  movements.  The  first  move- 
ment upsets  the  end  into  a  round  disk,  the  second  punches  the 
hole.  After  the  two  ends  are  prepared  in  this  way  the  piece  is 
bent  on  a  small  bulldozer  to  the  shape  shown  just  below  Xo.  13 
and  just  above  Nos.  17  and  18  in  the  illustration. 

No.  13  is  a  brake  hanger.  The  ends  are  made  in  the  same  way 
as  those  of  the  clevis,  from  M  x  1-in.  stock.  After  the  eyes 
are  formed  two  pieces  are  welded  together  on  the  machine ; 
they  are  then  spread  apart  to  the  required  width. 

No.  14,  a  follower  plate,  is  forged  from  ij^  x  7-in.  material. 
The  dies  for  making  these  plates  are  shown  in  one  of  the  photos. 
One  movement  of  the  machine  shears  the  plate  to  size  and  the 
second  movement  forms  the  boss.  It  will  be  seen  that  those  parts 
of  the  dies  which  shear  the  plate  to  shape  have  the  cutting  edges 
tapered  at  opposite  angles,  thus  reducing  the  strain  on  the  ma- 
chine to  a  minimum,  while  they  are  shearing  the  piece. 

Nos.  15,  16,  17  and  18  show  different  size  socket  wrenches. 
These  are  made  in  all  sizes,  with  either  hexagon  or  square 
heads,  in  one  heat  and  two  movements.  They  are  said  to  be 
made  more  quickly  than  the  ordinary  engine  bolt. 

No.  ig,  a  car  door  hasp,  is  made  in  one  heat  and  two  move- 
ments. 

No.  20,  a  carrier  iron,  is  made  from  5i  x  5-in.  stock  in  one 
heat  and  three  movements. 

No.  21  is  a  grab  iron  which  is  made  from  -^-in.  round  stock. 
One  heat  and  two  movements  are  required  for  each  end.  The 
end  is  upset  in  the  first  movement  and  the  hole  punched  in  the 
second.    The  bend  is  formed  by  a  side  motion  of  the  dies. 

No.  22  is  a  three-link  coupler  for  wrecking  outfits.    It  is  made 
from  iJ-^-in.  stock  and  is  bent  and  welded  on  the  machine. 
No.  23,  a  brake  fulcrum,  is  made  in  one  heat. 
The  larger  pieces,   such  as  the  switch  stand  crank,  tlie   fol- 
lower plates  and  the  shaker  lever,  are  made  on  the  4-in.  machine. 
The  smaller  parts  are  made  on  the  2Y2  and  i^-in.  machines. 

The  rate  at  which  the  work  can  be  turned  out  on  these  forg- 
ing machines  is  of  course  limited  largely  by  the  rate  at  which 
the  furnaces  can  heat  the  material.  A  special  arrangement  of 
burners  is  used  in  the  furnaces  in  this  shop,  which  has  been  pat- 
ented by  Mr.  Yoerg,  the  shop  superintendent,  and  Mr.  Treacy, 
the  master  blacksmith.  These  burners  not  only  furnish  perfect 
combustion,  thus  heating  the  material  in  a  shorter  time  and 
with  a  minimum  amount  of  oil,  but  will  do  this  with  the  cheapest 
and  dirtiest  crude  oil  on  the  market,  costing  from  three  to  three 
and  a  half  cents  per  gallon.  This  is  accomplished  by  using  a 
triple  blast,  as  shown  on  the  drawing.  The  oil  is  sprayed  under 
pressure  through  the  central  burner  and  strikes  the  opposite  wall 
of    the   combustion    chamber,    separating   it    into    fine    particles. 


These  arc  ignited  and  the  blast  from  below  mixes  with  them, 
thus  assisting  the  processes  of  combustion,  and  carries  them  to 
the  upper  part  of  the  chamber.  Here  they  meet  the  upper  blast 
which  insures  complete  combustion  and  forces  a  clear  white 
flame  of  intense  heat  on  the  material  in  the  heating  chamber. 

The  pipes  are  all  outside  the  combustion  chamber,  and  are 
readily  accessible  for  cleaning  or  repairs.  They  are  said,  how- 
ever, to  require  practically  no  attention  or  expense  for  these 
items.  Xo  carbon  formation  at  all  can  be  found  in  the  fur- 
naces  in   this   shop.     The   third  or   top  blast   may  be   made  to 


VOERG-TREACV   BLAST   ARRANGEMENT   FOR  CRVDE  OIL   FURNACE. 

drive  the  flame  a  long  distance,  thus  making  it  possible  to  heat 
material  of  such  length  that  two  ordinary  burners  would  be  re- 
quired. The  photographs  show  the  blast  pipes  in  detail  as  at- 
tached to  one  of  the  larger  furnaces,  requiring  two  sets  of 
burners ;  also  a  similar  arrangement  applied  to  one  of  the  smaller 
furnaces.  Fourteen  of  these  furnaces  are  in  operation  in  the 
shop,  also  several  portable  rivet  heating  furnaces. 

We  are  indebted  for  information  to  H.  Yoerg,  shop  superin- 
tendent, and  J.  Treacy,  master  blacksmith. 


Our  Fuel  Supply. — All  estimates  of  future  consumption  and 
destruction  of  coal  are  liable  to  error,  yet  making  all  reasonable 
allowance,  unless  there  be  careful  husbanding,  or  revolutionizing 
inventions,  or  some  industrial  revolution  comes  which  cannot 
now  be  foreseen,  the  greater  part  of  that  estimated  2.500,000,- 
000,000  tons  of  coal  forming  our  original  heritage  will  be  gone 
before  the  end  of  the  next  century,  say  200  years  hence. — An- 
drc'cc  Carnegie  at  the  Governors'  Conferenee. 
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FORGING   AT   THE   GREAT   NORTHERN   RAILWAY 

SHOPS.' 

'In -tWe  .timtt  XurtlHTii  Railway  shops,  St.  I'aul.  Minii.,  .irc 
thill  ii>rslng  madvuk's,  one.  4-in.  Ajax,  one  2lj-u\.  I'.lakoKc 
aii<l  oiiv  ij'i  in.  Aj;i\.  In  a'lilitfon  tlurc  arc  (wo  1>i>h  luadiiiii 
niacliincs,  ;»;  Ij.:^'-iri.  AjaN  and  a  small  Blakcslcc  niachiiu-.  A  fiw 
of  ilu-  afticlos  wlvkii  jif^  niailo  in  ilu-sr  inacln'ncs — sck-citd  i<>r 
tfu'-ir  i«V)\t-tty-arid  elvirtvi'iit  fmi-li— arc  >-lio\vn  in  uiu'  "t"  ilic 
iIluNtraiiini>.  An  of  tliosji'  pieces  conic  from  tlic  ttiacliinc  in>t 
.:-  ili«  \  iiri'  >!t«>\ni,  with  the  exception  of  Xo.  5,  tlic  haiuUc  "f 
which  i>  «Ira>vii  out  after  ihv  >Ockct  isnKule  on  tlie  madiiiu'. 
The  TTieflKHl  of  Hi;ikin.({  these  f»!^ft!>- is.  briefly  dcsci^ihed.  arf'  ftrf- 

Vi'    I    I-  .1  liixik  Itolt   niaiU    ii'.ni      ■  in    iciiui'l   -iiuk.     Alimit  6 


EXAMI'I.fcS    OF    MACHINE    FUKGIN OS     MAIU:    AT     iHF    tlHKAf    Nukllll.k.V 

SHors. 

ill;  at  the  eiul  of  the  bar  is:  hr5t  npsct  to  ?4  in.  s«inaii      It  i>  tlun 
reluateil  and  upset,  as  >ln>\vn.      •  , 

Xo    J.  a  car  apron  hinye.  i*  inadc  in  'MU    heat   witli  \\\><  lumi 
men:-, 

Xp.  3i  a  gate  hingr,  is  nlade  from  i -in.  stock  m  two  heats  witli 
three  movements. 

Xo.  4,  a  pilot  braoi.  j>  iikkU  ironi  i  ■  ..  m.  ,-i<>rk  in  t>nu  ,he.at 
and  two  movements  for  each  end.  ''  . 

No.',  5,  grate  "shaker  levcK.is' ji'i^idc  from  i  JC  a^in.  otock  ;  ilu- 
socket  end  is  made  in  one  hcut  and  two  movements.  The  end 
is  first  upset  and  the  .socket  is  then  formed  The  lianille  i- 
drawn  out  under  a  .sfcaiu  hammer. 

Xo.^^  is.  a-'t^iik  liand-hotl,  each  ei»d  of  which  is  made  in  ou^ 
heat  uiu\  iiyo:  rnovemcirts. 

*  .ArticK's  il<-scrit:in.(; .  tbo  fnaclutic  f.r;;iii(»  work  done  at  the  Colliiiwood 
^hiVps  of  the  I.akv  Shore  &  .Micliip.Tii  >inithfrn  Railway  may  be  foiinil  on 
I>age  J*'!  oi  th«'  .\j>ri!,  V»»i,  i>vuv.  y.-.nv  2:{|,  .I'liu.  ]!Mir,;  jltjh-  i'.ti.  May, 
l!>(t7.,  :iJul  jirjpe  3M.  S«*pr<'ml>fr,,  l'H)7-  Similar  .work  wliicli  is  l>»  ing  done  at 
<iu-  .■s.iith  l.oiiisvilk'  shb[s  ■•1  the  Louisville  &  ^■a^hvillc  KailroHd  -.vas  dt- 
vcril>i  d  on  |i;5c;t-  1V.">  ••!  tl.f  .'Xprit,  lOdT,  is^nc.  Kx.inipli-s  f>t  work  -lone  by 
fnr^itijj  matliitlri  :ihd  Imlld^'/crs  itt  t1;c  'l"or"'1»'a  shoi>»  ot  the  Santa  i'v  wcrr 
illn-lrafi  >i    m  r«a£:r  4'i;i  of  th  ■   I  >ioei»ibi  r.   I'Tt'.  i»siie. 


Xo.  7  is  a  tie  Itar  ina<ie  fri'in  i '  _■  in.  romul  >tock.  1  lie  mncr 
hisj  is  first  upset  in  the  lower  die.  after  whicli  the  bar  i^  re- 
heat«d  and  the  end  luy  is  forme<l  in  the  upper  die.  The  slot  is 
then  punched  to  suit  tl-.e  size  of  the  rail,  hy  a  side  movement 
I  if  the  machine.  This  method  is  much  mure  satisfactory  than 
tliat  of  having  the  operator  stip  on  top  of  the  machine  and  hold 
the  bar  in  a  verticil  ptr^ition  while  the  slot  is  punched  Uy  tlie 
header.  Forty  thousand  of  these  bars  were  made  list  year;  at 
ilie  rate  of  _'50  complete  bars  per  day  of  ten  hours.  During  that 
lime  no  repairs  were  made  to  either  tlie  dies  .ir  i)imch       ihe  dies 
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IUKS    Fuk    .\IAK1N<,    Xti.    14. 

and   puiicii   art    cooled   hy  a    >iream   of    water   whicli   run--   con- 
st antly  while  the  inachine  is  in  operation. 

Xo,  8  is  a  brake  b»'am  jini^le  pin  made  from  I'j  x  2'/2-in. 
stock.  The  shank  is  drawn  in  the  first  heat  and  the  gib  is  bent 
and  a  hole  punched  in  one  niovcnient  in  the  second  heat. 

.Xos.  o  and  10  show  the  jaw  and  strap  ends  of  switch  connec- 
tion  rods   whicli   are  made   from   lli-in.   round   stock. 

Xo.  II  is  a  switch  stand  crank  which  is  made  from  iTs-in. 
round  stock  in  one  he.tl  and  two  movements.  The  dies  for 
makinji  th's  ]>iecc  are  shown  in  one  of  tlie  illustrations  and  con- 
<ist  of  three  pieces.  A  sliding  block  is  attached  to  the  side 
of  one  of  the  dies.  The  two  dies  closing  together  sidcwi>;c 
bend  the  stock  and  the  header  striking  the  sliding  block  com 
pletes  the  piece, 

Xo.     IJ    is    a    clevis.       It    i«-  -nitlde   'from    rouml    sl«icjc.    each 
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ci>d  requiring  otie  heat  and  two  vnovements.     The  first  iflovcr- 
iiHut  upsets  the  end  into  a  round  disk,  the  second  punches  the 
hole.     After  tlic  (wo  ends  are  prepared  in  this  way  the  piece  is. 
In  lit  on  a  .->niall  I)ulKk>zer  to  the  shape  sliown  just  below  Xo.  13 
mil  just  aliovc  Xos.  17  and  t8  in  the  ilhislration. 

No.  J  J  is  a  brake  Jianj;er.     I'hc  ends  arc  nuidc  in  the  saiite  yi'ay 
ar   those   t»l    the   clevis^  from   •;4   x    l-iii.   stock.     After  the  i-xes 
ill    I'ormeil   two   pieces   are   welded   toj^ethcr  on  tht:   nuchincj  : 
iluy  are  then  spread  at)art  to  the  required  width.      ■X;^^^V  '      i  '^^ 
■  Sp.14,  a  follower  plate,  is  forged  from  ij^  x  7-thv  ntateriall. 
I  lie  dies  for  niakini;  tluse  plates  are  shown  in  one  of  the  photOs, 
One  movement  of  tlie  macliine  shears  the  ])latc  to  size  and  the 
siAUiid  niovoment  forms  the  h<»ss.     It  will  be  seen  that  those  parts 
of  the  dies  which  shear  the  plate  to  shape  have  the  cutting  edges 
lapercd  at  opjmsite  angles,  thus  reducing  the  strain  on  the  ma- 
.  liine  to  a  niinimnm,  while  they  arc  shearing  the  piece.  '      ' 

Xos.  15,  16,  17  an<l  18  isliow  dilYeretu  size  socket  wrenches, 
riu'sc  are  made  in  all  sizes,  with  either  hexagon  or  square 
heads,  in  one  heat  and  two  movements.  They  are  said  to  be 
made  more  (luickly  than  the  ordinary  engine  bolt.    /  .;y:.,f^  -;;;•• 

\o,  19,  a  car  door  hasp,  is,niadc  in  uuc  heat  and  two  move- 
ments^   :":/■     ■'•'■^^'t  ■■>  ^-■i;^;  :■•">''-■>  3;.  ..^'- :^"^'>'-'^ 

No.  30,  a  carrier  iroij»  is  niade,  froni  54  x  5-itf.  stock  in 

Ileal  and  three  tnovements.  I     :;^ -v-J'  -. /;' ^  .  ' 

Xo.  ji  is  a  grab  iron  wliich  is  made  from  ?^-in.  roiind  stock. 
Due  heat  and  two  movements  are  reijuired  for  each  en<l.  The 
'lid  is  upset  in  the  lust  movement  and  the  hole  punched  in  the 
-eeond.     The  bend  is  formed  by  a  side  motion  of  the  dies. 

Xo.  jj  is  a  tliree-link  coupler  for  wrecking  outnts.     It  is  mad<; 
Tom  ij'i,-in.  stock  and  is  buU  and  welded  on  the  machine. 
X^O.  .23,  a  brake   fulcrum,  is  made  in  one  heat.  ; 

The   larger  pieces,   such  as  the  switch   stand  crank,  the  ,fol< 
I"vver  plates  and  the  shaker  lever,  are  made  on  the  4-in.  machine. 
The  smaller  parts  are  made  on  the  j' j  and  I'j  in.  machines. 

1  he  rate  at  which  the  work  can  be  tnrne<l  out  on  these  forg-- 
iug  machines  is  of  course  liinit<'d  largely  by  the  rate  at  which  : 
'lie  furnaces  can  heat  the  material.     A  special  arrangement  trf'; 
l>urners  is  used  in  the  furnaces  in  this  shop,  which  has  been  pati;  > 
'iitcd  i)y  Mr.   Voer.ir.  the  sliop  superintendent,  and  Mr.  TreaCy.  ; 
lie  master  blacksmith.     These  burners  iiot  only  furnish  perfect 
eonilnistion.    tluis    heating   the    material    in   a   shdfter  tinii?  and- 
with  a  minimimi  amount  of  oil.  but  will  do  this  with  the  cheapest 
and  (hrliesl  crude  oil  on  the  market,  costing  from  three  to  three 
■^'iid   ;i   half  cents  per   j^allon.     This   is  aceompli.shed  by  using  a 
•  riple  blast,  as  shown  on  the  drawing.    The  oil  is  sprayed  under 
I'ressure  through  the  central  burner  and  strikes  the  oppo.siteW-ail 
•>'    the   combustion    chamber,    sc'paratiiig   it :  into    fnK*,  j>articles/ 


The|i&  !yr^  ignited  and  the  blast  from  belOw  lirijces  Withtlii^ 
thHSjassisting  the  i»roccsscs  of  combustion,  and  carries  thein  to 
the  upper  part  of  the  chamber.  Here  they  meet  the  upper  blast 
which  insures  complete  combiistion  an«l.  foro«."»  a  dear  white 
tlame of  intense  heai  «.»n  tlu*  inateri.il  in  tlie  lu-atiuj:  ehambcr. 

The   pipes'  ary:  all ;  tnit side  ,il*f'  c«>mf«i>ii«"»n   chanibep,   aiHl  ar.- 
feadily  accessible  for  eleaniiisj;  or  repairs.      They  are  said,,  how- 
ever,  to  require  pr;tctieally  no  attention   itr   expense   for-  these 
^tiMilV;'    X^»  carluni   formation   al  all   VH"   l^y    foimd   in  dn-   fni 
nacc's  mv4hi«.  stuw.    -The  thrfd-<!*^toi>.bfci«t   mfly  be  roa*K;  to 
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drive  the  flame  a  lomr  distance,  tints  making  it  possible  to  heat 
iMaterial  of  such  length  that  two  ordinary  burners  would  be  re- 
quired. The  photogr.ii)h<  show  The  blast  pqies  in  detail  as  at 
tached  to  one  of  the  l.irger  ftirnaces.  re<ptiring  two  ^et*;  of 
hiiniers ;  also  a  similar  aVraiigennnl  applied  to  one  of  the  smaller 
furnaces.  Fourteeit  of  these  furnaces  are  in  operation  in  the 
vsliop-  also  several  portable  rivet  heating  furnaces. 
•  We  nre  indebted  for  informati<Vn  to  H  Voerg.  shop  -uperin- 
ielndent.  and  J.  Treacy. master  blaek^miib 

OCR  Fl*EL  Si-ppi.v.— .\U  estimates,  ot  future  Vonimupn.  .n  ..n.i 
di^tructioit  of  «>al  arc  liable  td^rror,  yet  making  all  reaM>nabiv 
allowance,  unless  tliere  be  car^ftd  httsbatiding,  or  fcvolutiouiziu;.' 
invention^,  or  some  indu'stri;d  revolution  eoims  which  cannot 
uou  be  foreseen,  tile  greater  part  of  that  otimatid  j.5(«»».ooo, 
ooo.iKw  |ons  pi  Coal  forniing  our  original  heritage  will  b«  g*jn. 
before  jbe  t.nKl  «j>f  the  next  .century.  #ay  .idrt  y^pors  heti<v.^.!4>;- 


UNIVERSAL   STANDARD    FREIGHT   CARS 


Millions  of  dollars  worth  of  surplus  material  is  being  carried 
at  the  freight  car  repair  points  because  of  the  lack  of  universal 
standardization.  A  few  months  ago,  during  the  scarcity  of 
freight  cars,  thousands  of  them  were  held  out  of  service  on  for- 
eign lines  for  considerable  periods  because  of  the  necessity  of 
securing  material  from  the  hoine  road  for  making  proper  re- 
pairs. 

The  American  Railway  Association  and  the  Master  Car  Build- 
ers' Association  have  done  splendid  work  in  the  way  of  stand- 
ardization, but  they  have  hardly  more  than  started  this  work. 
Much  remains  to  be  done. 

The  following  letter  was  recently  sent  to  a  number  of  leading 
railway  officials :  "Would  it  not  be  desirable  for  the  American 
Railway  Association  to  advise  the  Master  Car  Builders'  Asso- 
ciation to  design,  in  detail,  a  series  of  standard  freight  cars,  of 
such  types  and  capacities  as  are  best  suited  for  diflfcrent  condi- 
tions of  service?  The  general  adoption  of  such  cars  would  facil- 
itate the  making  of  repairs,  increase  the  efficiency  of  the  cars 
and  reduce  the  expense  of  maintenance.  Is  there  any  important 
reason  why  this  should  not  be  done?" 

Extracts  from  so^ne  of  the  replies  to  this  letter  are  as  fol- 
lows : 


L'niu.v   P.\cific   System — Southern    Pacific   Company. 

I  do  not  know  of  any  reason  whatever  why  standard  freight 
cars,  of  types  and  capacities  suited  to  different  conditions  of  ser- 
vice, .should  not  be  adopted  by  the  American  roads.  There  are 
man}-  very  strong  reasons  why  standards  should  be  adopted. 
Such  practice  would  facilitate  the  making  of  repairs  and  would 
reduce  largely  the  amount  of  idle  capital  tied  up  in  repair  parts 
accumulated  at  junction  points,  would  increase  the  efficiency  of 
cars  largely  by  reducing  the  time  that  they  are  in  shops,  and 
would  reduce  the  actual  cost,  as  tlic  parts  could  be  kept  in  stock 
by  car  builders,  instead  of  having  to  let  contracts  for  castings, 
forgings,  etc.,  after  receipt  of  orders. 

Tlie  adoption  of  a  standard  car,  moreover,  would  facilitate 
the  formation  of  a  freight  car  pctol,  to  which  I  believe  we  shall 
ultimately  be  driven  by  interchange  conditions. 

The  Aiaster  Car  Builders  have  been  able  to  agree  on  but  a 
limited  number  of  standards,  an<l  /  am  strongly  of  the  opinion 
that  the  initiative  in  this  matter  siunild  be  taken  by  the  exeeu- 
tivc  heads  of  some  ten  or  tii-ehe  large  systems.  If  these  gentle- 
men should  issue  positi7r  instniet-ons  to  their  ear  builders  to 
ttgree  ott  standards,  and  should  then  adopt  them,  the  problem 
li'ould  be  sohed. 

J.'  KrL  TTSCHXITT, 

Director  of  Maintenance  and  Operation. 


Ca.vadian    Pacific   Railway   Co. 

I  do  not  believe  any  practical  advantage  would  l)e  gained  by 
the  Master  Car  Builders'  Association  designing  a  series  of 
standard  c:irs.  It  is  true  that  several  large  systems  have  de- 
termined on  standards  applicable  to  all  roads  under  their  con- 
trol, which  is  to  a  certain  extent  an  indication  that  there  is  no 
need  for  the  large  variety  of  cars  that  they  have  been  construct- 
ing, but  on  the  other  hand  this  same  action  has  established  a 
number  of  different  standards  which  it  would  be  impracticable  to 
revise  and  unite  into  one  on  all  the  roads  for  many  years  to 
come. 

I  consider  that  the  good  of  the  railways  is  better  served  by 
the  Master  Car  Builders'  Association  steadily  developing  certain 
standards  of  details  which  it  is  practicable  to  adopt  through- 
out the  country.  They  have  done  a  large  ainoimt  of  work  in 
this  way  and  no  doubt  will  be  able  to  do  more.  Draft  gear  at- 
tachments and  hand  brake  rigging  no  doubt  could  be  better 
standardi;^ed  than-  they  are.  I  see  no  reason  why  certain  stand- 
ard trucks  of  various  capacities,  having  several  heights  for  each 
size  of  truck,  should  not  be  designed,  and  with  some  prospect 
of  their  final  adoption  ;  but  the  designing  of  an  entire  car  and 
calling  it  the  Master  Car  Builders'  standard  would  mean  in  all 
|)robability  such  a  standard  being  neglected  until  one  line  after 
another  had  introduced  improvements  which  would  cause  them 
to  prefer  their  own  design  to  that  of  the  Master  Car  Builders' 
Association. 

I  am  doubtful  also  whether  even  at  present  the  design  of  a 
steel  car  is  sufficiently  determined  to  enable  a  tinal  standard  to 


be  arrived  at,  and  the  whole  course  of  things  is  opposed  to  all 
roads  converging  on  one  design.  Different  roads  start  out  with 
different  ideas  and  gradually  develop  these  until  they  are  in  a 
more  or  less  perfect  state,  and  during  this  time  they  have  con- 
structed large  numbers  of  cars,  as  a  rule  along  more  or  less  uni- 
form lines  of  construction,  but  each  road  working  along  a  rather 
different  system  to  obtain  final  results. 

The  ultimate  result  is  a  number  of  varying  designs  each  of 
which  has  been  brought  to  a  state  of  practical  perfection.  I  do 
not  believe  this  method  of  evolution  can  be  arrested  or  modified 
by  any  action  of  the  Master  Car  Builders'  Association. 

H.  H.  Vaughan,  Asst.  to  the  Vice-Pres. 


The  Atchison,  Topeka  and  Santa  Fe  System. 

Undoubtedly  it  would  be  beneficial  if  all  of  the  cars  in  the 
United  States  were  constructed  according  to  a  commor^  stand- 
ard. It  would  also  be  beneficial  if  an  agreement  with  respect 
to  future  standards  of  construction  could  be  reached,  but  I  do 
not  believe  it  is  possible. 

The  American  Railway  Association  some  time  ago  consid- 
ered this  matter  very  fully  and  decided  upon  certain  standards 
of  length,  breadth,  and  height  of  box  car  bodies,  which  they 
reconmiended.  I  have  never  adopted  these  recommendations, 
because  I  believe  that  the  width  and  height  of  box  cars 
should  be  the  maximiun  that  clearance  permits,  and  that  the 
length  should  be  regulated  by  the  character  of  the  traffic  carried. 
Then  there  is  a  great  diversity  of  opinion  as  regards  carrying 
capacity,  there  being  advocates  of  60,000,  80,000  and  100,000 
pounds.  I  believe  in  a  capacity  of  70,000.  If  an  80,000  pound 
car  is  built,  the  percentage  of  dead  weight  will  be  practically 
the  same  as  that  of  a  100,000  pound  car,  the  difference  in  weight 
being,  say,  4,000  pounds.  There  should  not  be  more  than  400 
pounds  difference  between  a  60,000  and  70,000  pound  car.  Cars 
of  100.000  pounds  capacity  are  not  economical  for  use  on  west- 
ern roads,  or  in  sections  of  the  country  where  heavy  loading  is 
not  the  rule.  For  instance,  the  average  loading  of  our  cars,  we 
will  say,  is  20  tons.  I  can  see  no  use,  in  fact  it  is  very  uneco- 
nomical, to  haul  3,600  pounds  additional  dead  weight  for  the 
sake  of  having  this  extra  capacity,  which  can  seldom  be  utilized. 
To  attempt  to  standardize  the  equipment  of  the  United  States 
along  the  lines  suggested  by  you  is,  I  fear,  impracticable.  I 
know  of  no  one  else  who  has  built  any  70,000  pound  cars,  yet  we 
would  not  care  to  depart  from  the  standards  adopted,  and  I  sup- 
pose every  manager  in  the  country  entertains  similar  views  about 
the  type  of  car  he  is  building. 

Moreover,  there  is  a  great  diversity  of  opinion  about  under- 
framing.  Some  believe  in  the  steel  underframe,  some  do  not. 
At  present  I  am  inclined  to  favor  a  composite  underframe,  rein- 
forcing the  center  sills  with  channels,  between  which  the  draft 
rigging  can  be  inserted,  fastening  them  to  the  wooden  sills  by 
bolts  and  tying  the  whole  construction  together  with  truss  rods 
which  extend  through  cast  plates,  which  cover  the  wooden  end 
sills.  The  wooden  superstructure  of  the  center  sills,  or  the  upper 
member,  prevents  corrosion  of  the  lower  member  by  protecting 
it  from  drippings  from  sulphurous  coal,  etc.  In  case  cars  are 
wrecked  center  sills  rarely  sustain  any  damage,  whereas,  the 
steel  side  sills  are  almost  always  very  badly  distorted.  Again, 
there  is  a  difference  of  opinion  as  to  whether  steel  sills  should 
be  of  pressed,  or  built  of  structural  inaterial.  I  favor  the  latter 
construction. 

After  long  and  tedious  argument  the  result  would  probably  be 
some  further  inoperative  recommendation  as  to  general  dimen- 
sions. I  do  not  think  that  the  plan  you  suggest  is  at  all  prac- 
ticable. 

J.  W.  Kendrick,  Second  Vice-Pres. 


Thk  American  Railway  Association. 

While  I  think  the  suggestion  is  undoubtecJly  a  good  one,  I  am 
very  apprehensive  as  to  whether  Jt  would  be  possible  to  accom- 
pHsh  anything  in  that  direction  un^cr  existing  conditions. 

As  you  are  aware,  the  Master  Car  Builders'  Association  has 
been  endeavoring  for  several  years  to  secure  a  standard  design 
for  a  drawbar  coupler,  in  order  to  obviate  the  necessity  for  car- 
rying in  stock  a  large  number  of  different  parts  for  the  purpose 
of  making  repairs  to  foreign  cars. 

While  this  is  gradually  being  brought  about,  it  will  probably 
be  some  years  before  any  considerable  improvement  is  made  in 
that  direction ;  and.  in  the  meantime,  I  do  not  think  it  will  be 
feasible  to  do  anything  in  the  way  of  adopting  a  standard  car, 
such  as  you  suggest. 

W.  C.  Brown.  President. 
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Great  Northern  Railway  Company. 

There  is  such  a  difference  in  the  traffic  handled  in  different 
localities  that  a  car  which  will  suit  one  place  will  not  suit  an- 
other. Custom  has  also  a  great  deal  to  do  with  the  pattern  ana 
size  of  cars. 

James  J.  Hill,  Chairman  of  the  Board. 


The  Baltimore  &  Ohio  Railroad  Company. 

We  are  of  the  opinion  that  nothing  would  be  gained  by  estab- 
lishing standards  for  all  details  of  freight  cars.  A  great^  deal 
has  already  been  accomplished  by  the  Master  Car  Builders'  As- 
sociation, in  the  direction  of  standardizing  the  parts  of  cars 
which  are  liable  to  become  defective  while  the  car  is  away  from 
home;  the  object  being  that  each  railroad  may  carry  a  stock 
of  standard  parts.  Much  has  also  been  done  by  this  Association 
in  the  design  and  location  of  safety  appliances,  and  these  stand- 
ards are  in  very  general  use  by  the  railroads  of  the  country. 

The  American  Railway  Association  has  established  exact  di- 
mensions for  box  cars.  These  dimensions  have  not  been  adopted 
by  all  railroads,  as  the  commodities  handled  in  different  parts 
of  the  country  require  changes  in  the  dimensions  to  suit  the  local 
conditions. 

It  is  our  opinion  that  a«  much  latitude  as  possible  should  be 
given  for  improvement  in  design  of  all  details  in  connection  with 
railroad  construction.  Through  independent  thought  and  the 
free  use  of  individual  designs  and  methods,  we  believe  the  pres- 
ent high  standards  have  been  largely  obtained. 

Oscar  G.  Murray,  President. 


Chicago,  Milwaukee  &  St.  Paul  Railway  Co. 

So  far  as  the  cost  and  maintenance  of  car  repairs  is  concerned 
a  uniform  car  would  do  much  to  relieve  the  situation.  How- 
ever, we  feel  that  the  traffic  conditions  of  the  different  roads 
necessarily  largely  determine  the  class  of  cars  that  would  be 
most  economical  in  its  service;  for  example,  cars  used  largely 
for  handling  lumber  and  grain  should  be  of  a  larger  cubic  ca- 
pacity than  cars  used  on  roads  that  handle  a  large  proportion  of 
mineral  products. 

So  far  as  steel  construction  is  concerned  it  is  yet  far  from 
perfect  and  a  standard  car,  if  made  standard  in  its  general  con- 
struction, would  naturally  have  the  effect  of  stopping  progress 
or  improvement  in  steel  construction.  We  have  not  yet,  in  my 
opinion,  reached  a  condition  where  this  is  warranted;  more  than 
this,  I  do  not  think  it  would  be  possible  for  all  the  roads  to 
realize  equal  benefits  from  the  same  type  of  car. 

W.  J.  Underwood,  General  Manager. 


The  Delaware  and  Hudson  Company. 

It  is  hardly  possible  that  one  box  car,  one  type  of  coal  car, 
or  one  kind  of  flat  car  can  be  adopted  and  used  universally. 
Cars  owned  by  any  railroad  put  in  the  greater  part  of  their  time 
upon  the  rails  of  that  railroad  and  in  handling  its  peculiar  type 
of  tonnage,  and  therefore  its  cars  are  designed  with  a  view 
of  getting  the  most  economical  results  from  handling  this  pe- 
culiar kind  of  business.  We  find  in  following  this  a  little  farther 
that  for  the  merchandise  shipments  of  New  England,  the  New 
England  roads  will  generally  build  smaller  box  cars  and  of  less 
capacity  than  the  grain  carrying  roads  of  the  West,  and  that  the 
railroads  carrying  coal  to  the  South  will  build  a  coal  car  which 
will  return  lumber  to  the  North. 

In  other  words,  the  New  England  road  will  build  a  box  car 
for  handling  merchandise  and  the  Western  road  for  handhng 
grain,  while  a  road  with  large  furniture  or  agriculture  imple- 
ment establishments  will  build  a  larger  box  car  as  to  cubical 
contents,  than  the  grain  carrying  road,  but  of  less  capacity  in 
tons. 

I  therefore  feel  that  it  is  proper  to  always  have  a  considerable 
diversity  in  the  types  of  cars. 

C.  S.  Sims,  Second  Vice-Pres.  and  Gen.  Man. 


The  Long  Island  Railroad  Company. 

We  are  of  the  opinion  that  it  would  be  desirable  for  the  Amer- 
ican Railway  Association,  in  conjunction  with  the  Master  Car 
Builders'  Association,  to  design  standard  freight  cars  of  such 
types  and  capacities  as  are  best  suited  for  different  conditions 
of  service.  We  think  the  first  move  would  be  to  have  the  car 
committee  of  the  American  Railway  Association  report  to  the 
Association  before  the  question  is  taken  up  with  the  Master  Car 
Builders'  Association. 

Ralph  Peters,  Pres.  and  Gen.  Man. 


Chicago,    Burlington    &   Quincy   Railroad    Company. 

I  do  not  consider  that  such  work  on  the  part  of  the  Master 
Car  Builders'  Association  would  be  desirable.  It  would  be  sim- 
ply like  asking  a  convention  of  tailors  to  furnish  specifications 
for  a  suit  of  clothes  for  the  average  man,  and  we  know,  of 
course,  that  there  is  no  such  thing  as  an  average  man.  Neither 
are  the  freight  car  requirements  the  same  on  different  railroads 
in  the  United  States.  It  is  true  that  many  of  the  details  entering 
into  the  construction  of  freight  cars  are  the  same,  and  are  stand- 
ard to-day  on  the  great  majority  of  the  American  roads ;  and  so 
far  as  it  is  possible  to  standardize  details  which  are  common, 
I  think  such  action  should  be  taken  and  I  believe  it  is  being 
taken  at  the  present  time,  but  I  am  quite  sure,  speaking  for  this 
company,  that  we  would  not  feel  disposed  to  accept  as  our 
standard  car  a  car  which  might  be  designed  by  a  committee  of 
very  eminent  mechanical  men,  but  without  special  reference  to 
our  service  requirements. 

D.  W1LI.ARI),  Second  Vice-President. 


St.  Louis  and  San  Francisco  Railroad  Company. 

As  all  the  large  systems  of  the  country  are.  endeavoring  to 
adopt  standard  equipment,  I  believe  that  the  general  adoption 
by  the  M.  C.  B.  Association  of  standard  freight  cars  would  be 
simply  an  additional  step  forward. 

Freight  traffic  is  shipped  in  carload  lots  from  one  end  of  the 
country  to  the  other,  and  in  the  event  that  one  standard  for  each 
class  of  freight  cars  could  be  adopted,  it  would  reduce  the  cost 
of  repairs  of  home  cars  on  foreign  lines,  and  as  you  state,  in- 
crease their  efficiency; 

There  is  certainly  no  important  reason  why  the  Master  Car 
Builders'  Association  should  not  design  standard  freight  equip- 
ment ;  on  the  contrary,  there  are  good  reasons  why  it  should  be 
done. 

A.  Douglas,  Fourth  Vice-Pres.  and  Gen.  Aud. 


The  Chicago,  Rock  Island  &  Pacific  Railway  Co. 

I  agree  that  it  is  desirable,  but  up  to  the  present  time  it  has 
not  been  possible  to  secure  the  co-operation  of  the  principal 
roads. 

Several  years  ago  the  American  Railway  Association  decided 
on  38  ft.  as  the  desirable  standard  for  the  length  of  box  cars; 
also  on  standard  width  and  height,  but  only  a  few  of  the  roads 
accepted  this  standard  and  they  have  gone  their  several  ways 
in  the  construction  of  cars  of  different  sizes. 

There  could  certainly  be  no  objection  to  having  the  Master 
Car  Builders  agree  on  a  design  for  cars  of  different  tjrpes,  with 
the  hope  that  their  recommendation  might  become  standard  on 
a  large  number  of  roads. 

H.  U.  Mudge,  Second  Vice-President. 


Atlantic  Coast  Line  Railro.\d  Company. 

It  would,  of  course,  be  a  matter  of  great  convenience,  and 
would  facilitate  the  making  of  repairs,  if  all  cars  of  each  class 
were  alike,  but  the  requirements  are  so  varied,  and  the  ideas  of 
mechanical  officers  so  different  as  to  the  best  type  and  design  of 
car,  that  I  am  afraid  it  would  be  a  very  difficult  task  to  arrive 
at  a  standard  car.  ;  " 

W.  N.  Roy  all,  Gcriei^l  Manager. 


Railroad. 


The  fact  that  the  box  car  committee  of  the  American  Rail- 
>vay  Association  has  had  wide  experience  in  working  upon  a 
similar  problem  makes  it  important  that  the  advice  of  that  com- 
mittee should  be  secured  before  entering  into  the  broader  in- 
vestigation proposed. 

The  features  that  would  have  to  be  covered  by  such  a  recom- 
mendation are  many,  and  involve  important  operating  and  traffic 
conditions  as  well  as  the  question  of  designs.  It  would,  there- 
fore, seem  advisable,  if  it  is  decided  to  make  such  an  investiga- 
tion, to  have  it  placed  in  the  hands  of  the  box  car  committee 
to  report  to  the  Association  upon  the  general  dimensions  and 
capacities  of  the  different  types  of  cars,  after  which  the  Master 
Car  Builders'  Association  could  be  asked  to  recommend  the 
prominent  details  of  construction  adapted  to  such  dimensions 
and  capacities.  Such  an  investigation,  if  carefully  worked  out 
to  a  conclusion,  would  be  one  of  great  magnitude,  as  is  evidenced 
by  the  fact  that  the  box  car  committee,  which  was  appointed  in 
1899,  spent  more  than  two  years  in  working  up  its  report  upon 
box  cars  alone. 

,  General  Manager. 
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THE  DRAFTING  ROOM. 


One  of  the  most  complete  railroad  mechanical  department 
drawing  room  systems  on  this  continent  is  that  of  the  Canadian 
Pacific  Railway  at  Montreal,  Canada.  Possibly  this  is  due,  to 
some  extent,  to  the  fact  that  the  greater  part  of  the  new  equip- 
ment for  this  large  and  growing  system  is  manufactured  in  the 
company's  shops  and  to  the  steps  which  have  been  taken  tend- 
ing toward  a  complete  standardization  of  the  rolling  stock.  We 
are  fortunate  in  being  able  to  present  the  first  part  of  an  ar- 
ticle by  Mr.  Evans,  the  chief  draftsman  of  the  locomotive  de- 
f-artment,  describing  the  drawing  room  system  in  detail.  When 
ci'niiJcted  the  article  will  cover  not  only  the  methods  of  making 


and  filing  tracings  and  blue  prints,  the  distribution  of  bltie  prints 
and  tiie  handling  of  specitlcations,  but  will  go  fully  into  the 
questions  of  pattern,  forging,  and  manufactured  material  rec- 
ords and  maintenance  regulations ;  also  the  best  method  of 
handling  changes  and  revisions  of  designs,  recording  changes  in 
progress  and  providing  material  lists  for  new  equipment. 


M.  M.  &  M.  C.  R  CONSOLIDATION. 


There  is  a  growing  opinion  that  the  Master  Car  Builders'  and 
the  American  Railway  Master  Mechanics'  Associations  ought  to 
consolidate.  It  is  the  rule  of  the  times  to  get  together.  There 
are  no  reasons,  but  sentimental  ones,  against  and  many  good 
reasons  for  such  a  course.  Why  not  pool  these  interests,  already 
so  closely  interwoven,  and  form  one  big,  strong  and  influential 
mechanical  railroad  organization? 


RAILROAD  SHOP  TOOL  ROOMS. 


The  best  trained  and  equipped  army  in  the  world  would  be 
seriously  handicapped  if  supplied  with  poor  ammunition.  The 
tool  room  in  the  railway  shop  corresponds  to  the  amtnunition 
for  an  army.  One  of  the  most  efficient  and  best  managed  rail- 
road shop  tool  rooms  is  at  the  Topeka  shops  of  the  Santa  Fe. 
The  small  tools  for  the  entire  system  are  designed  and  manu- 
factured there  and  a  tool  department,  under  the  direction  of  the 
assistant  superintendent  of  motive  power,  not  only  has  this  in 
charge,  but  also  looks  after  the  supply,  use  and  maintenance  of 
all  the  small  tools  and  machine  tool  equipment  on  the  system. 
Probably  no  other  railroad  has  given  as  much  care  and  attention 
to  this  subject.  The  general  features  of  this  tool  system  are 
considered  on  page  239  of  this  issue. 


THE   RAILROAD   AGE   GAZETTE. 


Beginning  with  the  issue  of  June  5,  the  Railroad  Gazette  and 
The  Railzi-ay  Age  will  be  issu.-d  as  a  combined  publication 
under  the  name  of  the  Railroad  Age  Gazette.  The  principal 
offices  will  be  in  New  York  and  Chicago,  with  a  branch  office  in 
Pittsburgh ;  the  combined  force  of  eleven  editors  will  be  dis- 
tributed between  these  offices.  The  Railroad  Gazette  is  now 
in  its  fifty-third  year  and  the  Railzvay  Age  in  its  thirty-second 
year.  Both  of  the  papers  cover  the  entire  development  of  rail- 
roads along  the  lines  of  present-day  practice,  and  the  Railroad 
Gazette  goes  back  to  the  time  when  the  railroads  of  the  United 
States  totaled  up  to  less  than  19,000  miles,  as  against  about 
226,000  at  the  present  time. 

The  two  papers  have  been  active  competitors  for  the  last 
twenty  years,  and  a  great  deal  of  time  and  money  has  been  spent 
in  overlapping,  and  in  procuring  duplicate  descriptions  of  new 
work,  duplicate  drawings,  etc.  The  wasteful  features  of  this 
kind  of  competition  will  now  be  eliminated,  and  the  entire  efforts 
of  the  combined  staff  will  be  put  into  new  work,  with  the  inten- 
tion of  making  the  best  railroad  paper  that  can  possibly  be  made. 
The  Railroad  Gazette  has  a  thriving  branch  publication  in  Lon- 
don, known  as  the  Railway  Gazette,  published  each  week  by  a 
thoroughly  competent  force  of  English  editors.  The  English 
office  will  be  of  material  assistance  to  the  Railroad  Age  Gazette 
in  the  future,  as  it  has  been  to  the  Railroad  Gazette  in  the  past, 
in  keeping  American  readers  abreast  of  the  best  foreign  prac- 
tice as  well  as  of  the  best  practice  in  this  country. 

There  have  been  too  many  papers  in  the  general  railroad  field; 
this  consolidation  is  a  long  step  in  the  right  direction  and  this 
journal  extends  its  best  wishes  for  the  success  of  the  new  en- 
terprise. 


THE  APPRENTICESHIP  SITUATION. 


For  a  number  of  years  there  has  been  a  deep-seated  convic- 
tion that  something  was  wrong  with  the  railroad  apprentice  sys- 
tems. This  was  brought  to  a  focus  by  the  paper  on  "The  Tech- 
nical  Education  of  Railroad   Employees — The  Men  of  the  Fu- 
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turc,"  presented  by  G.  M.  Basford  before  the  1905  meeting  of 
the  Master  Mechanics'  Association.  Air.  Basford  directed  atten- 
tion to  the  importance  of  this  question  and  to  the  need  of  im- 
proved methods  in  handHng  apprentices  and  explained  the  un- 
derlying general  principles  upon  which  a  successful  apprentice 
system  should  be  based. 

At  the  1907  convention  C.  \V.  Cross  and  W.  B.  Russell  pre- 
sented a  paper  describing  in  detail  the  apprenticeship  system  on 
the  New  York  Central  Lines,  which  is  based  on  the  general 
principles  advocated  by  Mr.  Basford.  This  paper,  like  Mr.  Bas- 
ford's,  was  most  enthusiastically  received — indeed,  was  consid- 
ered by  many  to  be  the  most  important  subject  considered  at  the 
convention. 

Since  the  last  convention  several  of  the  railroads  have  taken 
active  steps  to  establish  and  improve  their  apprentice  systems. 
The  number  of  apprentices  at  the  nine  shops  on  the  New  York 
Central  Lines,  which  have  apprentice  schools,  has  increased  con- 
siderabl}'  and  one  new  school  has  been  established  on  the  Michi- 
gan Central  at  St.  Thomas.  The  Santa  Fe,  with  F.  W.  Thomas 
as  superintendent  of  apprentices,  has  established  ten  schools, 
taking  care  of  between  300  and  400  apprentices.  Several  other 
roads  have  taken  the  matter  up,  among  which  may  be  mentioned 
the  Union  Pacific,  Southern  Railway  and  the  Delaware  &  Hud- 
son ;  railroads  which  previously  had  apprentice  systems  in  effect 
have  made  important  improvements  and  substantial  progress. 

The  committee  on  apprenticeship  for  the  coming  convention, 
as  part  of  its  report,  will  have  a  practical  exhibit  of  apprentice 
training  and  methods  in  booth  67  on  the  pier.  This  exhibit  is 
hcing  very  carefully  prepared  and  will  show  the  development  of 
the  apprentice  system  on  several  of  the  roads.  The  committee 
is  to  be  congratulated  on  t.tking  this  radical  and  unique  step. 
It  is  sure  to  be  a  success,  especially  if  some  of  the  members  of 
the  conunittec  will  be  at  the  exhibit,  at  stated  periods  each  day, 
to  explain  the  details  and  answer  questions. 


OPERATION  OF  MALLET  LOCOMOTIVES. 


A  recent  test  of  one  of  the  Mallet  articulated  compound  loco- 
motives on  the  Erie  Railroad,  the  more  general  results  of  which 
are  given  on  page  212  of  this  issue,  revealed  a  number  of  very 
interesting  features  peculiar  to  this  type  of  locomotive.  These 
are  fully  described  in^the  article  and  it  is  the  intention  here  to 
mention  a  few  of  the  points  noticed  in  several  (Jays'  observation 
of  the  locomotives  in  their  regular  service.        /  •  '  ■;V''      ■"•       f 

As  might  be  expected,  the  most  impressive  feature  is  the  enor- 
mous amount  of  power  which  is  under  the  control  of  one  engi- 
neer and  is  furnished  by  one  tireman.  A  closer  examination 
shows  that  this  power  is  fully  under  the  control  of  the  engineer 
and  that  these  engines  can  be  handled  as  easily  and  as  accurately 
as  can  much  smaller  machines.  This  feature  is  particularly  no- 
ticeable in  spotting  the  engines  on  the  turntable,  where  they  are 
■often  moved  less  than  i  in.  and  can  be  balanced  widi  the  great- 
est accuracy.  When  the  locomotives  were  first  put  mto  service 
it  was  believed  that  so  large  a  machine  was  beyond  the  physical 
ability  of  one  fireman  to  develop  the  power  required,  but  after 
several  months'  trial  the  second  man  was  taken  of¥  and  at  pres- 
ent one  fireman  is  doing  the  work.  Such  an  arrangement  would 
not  be  possible  if  the  locomotives  were  to  operate  at  full  power 
for  any  great  length  of  time,  but  imder  the  conditions  in  which 
they  are  now  being  worked,  requiring  them  to  develop  approxi- 
mately three-quarters  of  their  theoretical  effort  for  a  distance 
of  about  seven  miles  and  a  time  of  about  one  hour,  one  man  is 
capable  of  handling  them  without  any  great  difficulty.  He  is 
necessarily  furnished  with  a  good  grade  of  coal,  well  broken. 

The  locomotives,  at  the  time  of  these  observations,  had  been 
in  regular  service  about  six  months  and  a  careful  examination 
failed  to  disclose  appreciable  flange  wear  on  any  of  the  driving 
wheels.  The  tires  were  somewhat  worn  on  the  tread,  but  not 
more  than  would  be  the  case  with  any  heavy  freight  locomotive. 
The  flexible  joints  in  the  receiver  pipe  showed  no  leakage  and 
•operated  with  the  greatest  ease.  In  fact,  these  monster  loco- 
motives are  handled  in  the  yards,  through  switches  and  cross- 


overs, with  as  much  confidence  as  a  six -wliccl  switcli  engine.  In 
running  through  the  yards  at  speeds  as  high  as  15  to  20  miles 
per  hour  they  take  cross-overs  with  great  smoothness  ana 
do  not  seem  to  have  any  bad  effect  on  the  track.  The  same 
feature  is  noticed  when  working  at  full  power  on  very  sharp 
curves,  in  that  there  is  no  binding  or  straining  at  any  point. 
Taking  everything  into  consideration,  the  experience  so  far 
would  indicate  that  the  articulated  feature  is  a  complete  success. 

In  the  matter  of  running  repairs,  there  is,  of  course,  much 
more  to  be  done  on  one  of  these  engines  than  there  would  be 
on  a  simple  machine,  and  no  doubt  their  expense  in  this  regard 
is  comparatively  high.  But  when  it  is  considered  that  they  are 
doing  the  work  which  formerly  required  the  service  of  three 
very  large  consolidation  engines  it  will  doubtless  be  found  that 
the  cost  of  running  repairs  for  this  pushing  service  is  reduced  by 
the  introduction  of  these  engines.  It  would  naturally  be  ex- 
pected that  engines  of  this  type  would  have  an  expense  for  run- 
ning repairs  approaching  twice  that  of  a  heavy  simple  engine 
of  the  consolidation  type.  Observation  in  the  engine  house 
would  lead  one  to  think  that  it  would  not  exceed  this. 

The  engine  crews  in  general  express  themselves  to  be  per- 
fectly satisfied  with  this  type  of  power.  The  engineers  find  that 
the  power  reversing  gear  relieves  them  of  much  hard  labor 
and  are  pleased  with  its  operation.  The  manner  in  which  the 
locomotives  automatically  take  care  of  themselves  when  slipping, 
a  feature  which  is  mentioned  in  the  article  on  page  216  also 
relieves  the  engineers  to  a  considerable  extent. 

There  are,  of  course,  some  minor  points  wherein  the  crews  and 
management  can  see  an  opportunity  for  improvement,  bat  taken 
altogether  the  locomotives  can  be  said  to  be  an  entire  success. 


UNIVERSAL  STANDARD  FREIGHT  CARS. 


The  communications  on  this  subject,  in  another  part  of  this 
issue,  indicate  that  from  a  standpoint  of  economy  and  efficiency 
it  would  be  advisable  to  secure  a  much  more  extensive  stand- 
ardization of  freight  car  details  than  exists  at  present.  Un- 
doubtedly important  advantages  would  result  from  the  complete 
standardization  of  freight  cars.  This  does  not  necessarily  mean 
that  there  should  be  but  one  class,  or  one  capacity,  for  each  type 
of  car.  For  instance,  it  might  be  advisable  to  have  three  or  four 
or  more  different  classes  of  box  cars,  differing  in  size  and  ca- 
pacity, to  meet  the  needs  of  the  various  districts  in  which  they 
are  to  be  used  most  extensively.  However,  the  greater  number 
of  the  details  of  the  different  types  of  the  same  capacity  could 
be  standardized  and  undoubtedly  a  large  number  of  common 
standards  could  be  adopted  for  all  classes  and  capacities  of  cars. 

It  is  true  that  several  systems  have  each  standar<lized  their 
equipment  to  some  extent  and  that  the  standard  cars  of  such  roads 
differ  very  greatly  from  each  other  in  detail;  this,  of  course, 
would  make  it  more  difficult  to  adopt  common  standard  cars  on 
such  roads.  It  hardly  seems  necessary,  especially  with  the  cars 
interchanged  as  generally  as  they  are  at  present,  that  four  or 
more  roads  covering  the  same  territory  and  operating  under 
similar  conditions  should  each  require  a  radically  different  de- 
sign for  each  type  of  freight  car.  Each  road  is,  of  course,  sure 
that  it  has  the  best  car,  but  can  they  prove  it  on  a  dollar  and 
cents  basis?  Under  present  conditions  of  interchange  and  ac- 
counting it  is  practically  impossible  to  determine  the  actual  cost 
of  maintaining  any  one  oar  or  class  of  cars.  The  cars  of  each  of 
the  several  roads  may  be  equally  good,  although  differing  greatly 
in  design.  On  th>,  other  hand,  they  could  probably  all  be  im- 
proved in  certain  details  by  combining  the  experience  of  the 
officers  of  all  the  roads.  Common  standard  cars  designed  in 
tliis  way  would  probably  be  more  satisfactory  than  the  cars  of 
any  one  of  the  roads,  but,  even  admitting  that  they  were  not 
better,  if  they  were  adopted  and  maintained  by  the  roads  inter- 
ested, a  marked  advance  in  efficiency  and  economy  would  result. 
******* 

It  would  be  interesting  to  know  what  the  fads  or  hobbies  of 
individuals  are  costing  the  railroads  of  this  country  each  year. 
Doubtless  you  will  say  that  there  can  be  no  progress  if  the  in- 
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dividual  does  not  work  out  the  problems  confronting  him  in  his 
own  way.  This  may  be  true  to  a  certain  extent,  but  experience 
has  demonstrated  that  the  combined  efforts  of  several  experts 
is  much  more  valuable  than  the  opinion  of  the  individual.  How 
many  worthless  devices  have  been  tried  and  found  wanting  on 
your  road  within  the  past  few  years?  Is  there  any  need  of  each 
device  being  tested  by  a  number  of  different  roads?  Would  it 
not  be  much  better  and  more  economical  to  have  some  arrange- 
ment whereby  the  tests  could  be  confined  within  reasonable  limits 
and  without  putting  the  railroads  to  such  a  heavy  expense  to 
develop  different  devices,  as  is  allowable  under  present  condi- 
tions ? 

******* 

Apparently  the  only  way  in  which  complete  standardization 
can  be  brought  about  is  by  following  the  suggestion  made  by 
Mr.  Kruttschnitt,  i.  e.,  that  the  initiative  in  this  matter  should  be 
taken  by  the  executive  heads  of  some  ten  or  twelve  large  sys- 
tems and  that  these  gentlemen  issue  positive  instructions  to  their 
car  builders  to  agree  on  standards  and  then  adopt  them.  Be- 
cause of  the  importance  and  the  great  extent  of  this  work  it 
would  probably  be  necessary  to  place  it  in  the  hands  of  a  com- 
mission made  up  of  representatives  from  the  different  systems. 
A  very  careful  study  would  first  have  to  be  made  by  properly 
qualified  experts  to  determine  just  what  types,  capacities  and 
sizes  of  cars  should  be  adopted  as  standard  in  order  to  best  meet 
the  traffic  and  operating  conditions  on  the  different  roads.  When 
these  have  been  decided  upon  the  details  could  be  worked  out 
by  mechanical  experts. 

There  has  been  such  a  rapid  advance  in  the  art  of  car  design- 
ing during  recent  years  that  there  should  be  little  difficulty  in 
devising  strong  and  serviceable  cars  of  light  and  durable  con- 
struction. The  greatest  difficulty  would  be  in  connection  with 
the  steel  cars,  but  different  types  of  these  cars  have  been  in  ser- 
vice for  some  considerable  time,  and  with  the  experience  that 
has  thus  far  been  gained  it  would  now  seem  possible  for  an  in- 
telligent committee  to  select  designs  which  would  give  splendid 
results.  The  committee  might  possibly  fail  in  selecting  the  best 
possible  combination  of  details,  but  the  advantages  of  having 
standard  cars  would  be  so  great  as  to  many  times  offset  this. 
There  are  too  many  "fads"  in  steel  car  design  and  common  sense 
and  good  engineering  would  indicate  that  some  of  the  so-called 
good  "talking  points''  of  different  makes  of  cars  are  really  weak- 
nesses when  it  comes  to  handling  the  car  in  the  repair  yard. 

Adopting  common  standard  cars  does  not  mean  that  progress 
in  design  must  come  to  a  standstill.  As  conditions  change  the  de- 
signs which  might  be  adopted  at  the  present  time  would  have  to  be 
modified,  but  the  modifications  could  be  made  so  that  the  larger 
proportion  of  the  common  standards  could  be  retained,  even 
though  it  was  necessary  to  change  the  capacity  and  sizes  of  the 
cars.  The  matter  of  maintaining  the  common  standards  and 
keeping  them  up  to  date  should  be  in  the  hands  of  a  standing 
committee,  or  commission,  to  whom  all  new  designs  and  devices 
should  be  referred.  This  committee  should  be  given  sufficient 
power  so  that  such  devices  as  seemed  to  possess  merit  could  be 

thoroughly  tested  out. 

******* 

In  connection  with  the  problem  of  deciding  upon  common 
standards,  and  changing  common  standards,  the  following  ex- 
tracts, from  a  paper  on  "The  Purchasing  Department  and  Com- 
mon Standards,"  presented  before  the  New  York  Railroad  Club 
by  W.  V.  S.  Thome,  director  of  purchases  of  the  Harriman 
Lines,  are  of  interest: 

"In  numerous  conferences,  which  are  held  periodically,  the  chjpf  offi- 
cials of  each  dcpartn-.ent  concerned,  of  the  various  associated  companies, 
have  recommended  exactly  what  many  of  these  standards  should  be. 
Decisions  have  been  made  alter  considering  the  advantages  from  a  mechan- 
ical and  practical,  as  well  as  from  a  commercial  point  of  view,  and  after 
opportunity  has  been  given  for  argument  or  suggestions  from  many  experi- 
enced and  technical  men,  who  have  '.ised  or  manufactured  the  devices  or 
material  in  question.  I^ter  most  of  these  recommended  standards  have 
been  favorabily  passed  on  by  a  majority  of  the  general  managers  of  the 
companies  concerned,  and  when  formally  approved  by  the  director  of 
maintenance  and  operation  of  the  associated  systems  have  thus  been  adopted 
as  common   standards   for  all   the  associated  lines. 

"When  formally  adopted,  any  article  remains  a  common  standard  until 
it  has  bevn   formally  cnnceled  or  superseded  by  another  device,   which  the 


officials  concerned  have  voted  to  be  preferable,  either  on  account  of  greater 
efficiency,  safety,  economy,  simplicity  or  other  good  and  sufficient  reason. 
This  method  has  been  found  to  work  most  satisfactorily  in  practice  and 
without  too  mtich  red  tape  to  be  objectionable." 

******* 

If  it  was  decided  to  adopt  such  standards  it  would  be  a  few 
years  before  all  of  them  could  be  worked  out  and  the  improved 
results  due  to  standardization  would  probably  not  be  apparent 
for  a  number  of  years,  but  when  they  did  come  they  would  un- 
doubtedly be  very  great.  Repairs  would  be  facilitated  and  cars 
would  not  be  held  up  on  foreign  lines  awaiting  the  receipt  of 
proper  repair  material ;  very  much  smaller  stocks  of  repair  parts 
could  be  carried ;  car  builders  could  afford  to  build  the  cars  much 
more  cheaply;  purchasing  agents,  equipped  with  complete  specifi- 
cations, could  buy  the  repair  material  to  better  advantage  and 
get  better  deliveries ;  standard  material  could  be  manufactured 
more  cheaply  in  the  railroad  shops. 


BOOK  NOTE. 


Betterment  Briefs.  By  Henry  W^  Jacobs,  Assistant  Superinten- 
dent Motive  Power,  Atchison,  Topeka  &  Santa  Fe  Railway, 
Topeka,  Kansas.  Edition  de  luxe.  6x9  in.,  240  pages,  136 
illustrations. 

About  four  years  ago  the  Santa  Fe,  under  the  direction  of  J. 
W.  Kendrick,  vice-president  in  charge  of  maintenance  and  oper- 
ation, adopted  a  general  plan  of  shop  betterment.  The  methods 
followed  were  radically  different  from  general  railroad  shop 
practice,  but  were  based  upon  good,  sound  principles  which  have 
been  advocated,  in  other  lines  of  business,  by  the  foremost  bet- 
terment engineers. 

The  results  have  been  very  gratifying,  not  only  to  the  work- 
men and  those  directly  in  charge  of  the  shops,  but  to  the  direc- 
tors and  stockholders  of  the  company.  Its  effects  have,  how- 
ever, been  much  more  far-reaching  than  this — the  publicity  which 
has  been  given  to  the  work  has  done  much  to  stimulate  the  wave 
of  railroad  shop  improvement  which  has  passed  over  the  country 
during  recent  years.  Many  motive  power  officials,  who  are  ap- 
parently not  in  sympathy  with  the  work  on  the  Santa  Fe,  will 
have  to  admit  to  themselves,  upon  careful  analysis,  that  a  study 
of  the  methods  in  use  there,  has  stimulated  them  and  helped 
them  to  better  results. 

From  time  to  time,  since  the  beginning  of  the  betterment  work 
on  the  Santa  Fe,  articles  *  have  appeared  in  the  technical  papers 
or  in  the  proceedings  of  different  associations  describing  the 
progress  of  the  work  or  considering  some  of  its  various  phases. 
"Betterment  Briefs"  is  a  collection  of  a  number  of  articles  and 
papers,  prepared  by  Mr.  Jacobs,  together  with  editorial  com- 
ments which  appeared  at  the  time  of  their  publication.  Most  ot 
the  articles  appeared  in  the  American  Engineer  and  the  Engi- 
neering Magazine.  In  addition,  a  large  number  of  illustrations, 
not  heretofore  published,  are  included,  showing  various  special 
tools,  devices,  etc.,  which  have  been  developed  in  connection  with 
the  betterment  work. 

The  contents,  by  chaptei>s,,J5  as  follows :  Commercial  tool 
methods  in  railroad  shops ;  \improved  devices  for  railroad  shops ; 
high  speed  steel  in  railroao^  shops ;  practical  advice  to  college 
men ;  organization  and  efficiency  in  the  railway  machine  shops, 
divided  into  five  sections :  I,  specializing  and  centralizing  the  op- 
erations and  equipment;  II,  the  general  aspects  of  standardiza- 
tion; III,  centralization  and  balance  of  machine  tool  equipment 
on  an  entire  railroad ;  IV,  standardization  of  the  small  tool  equip- 
ment; V,  erecting  shop  economics;  ^he  relation  between  the  me- 
chanical and  store  departments;  shop  efficiency;  the  square  deal 
to  the  railway  employee. 

The  edition  de  luxe  is  the  finest  example  of  the  bookmaker's 
art  ever  received  by  this  journal.  It  is  to  be  sincerely  hoped 
that  Mr.  Jacobs  has  a  second  edition  in  preparation  to  meet  the 
demand  of  all  those  who  are  interested  in  shop  or  motive  power 
betterment. 


•  A  list  of  tfce  articles  which  have  appeared  in  this  journal  may  be  found 
in  a  foot  note  in  connection  with  Mr.  Epler's  article  on  "Betterment  Work 
in  the  Car  Department,"  in  this  issue. 


June,  1908. 
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Form  I. 

The  total  resisting  moment  of  the  plate  girder  is  composed 
of  the  separate  resisting  moments  of  its  component  members, 
and  not  as  if  the  whole  were  considered  a  homogeneous  unit. 
Thus  this  total  moment  would  equal  the  resisting  moments  of 
the  two  side  sills  plus  that  of  the  two  center  sills,  plus  that  of 
the  web  plate.  These  can  all  be  reduced  to  statical  moments. 
The  last  term  involves  the  moment  of  inertia  from  which  the 
area  can  be  separated,  leaving  it  similar  in  form  to  the  first  two. 

This  has  been  thus  far  a  preliminary  investigation  which 
makes  no  allowance  for  the  effect  of  rivet  holes  in  the  plate 
along  the  transverse  supports.  Final  calculations  should  be 
based  upon  net  area.  The  joints  of  the  ends  of  adjacent  plates 
at  the  transverse  supports  must  be  examined  carefully,  so  that 
they  are  as  strong  as  the  plate  for  the  shearing  and  bending 
stresses  in  the  web.  The  shearing  stresses  have  been  consid- 
ered as  uniformly  distributed,  but  the  moment  stresses  are  not, 
as  they  range  from  o  at  the  neutral  axis  to  a  maximum  at  the 
edge  of  the  web.  Hence,  having  found  the  moment  to  be  re- 
sisted by  the  web  it  is  required  that  the  riveting  be  considered 
as  resisting  directly  as  the  square  of  the  distance  of  its  center 
from  the  neutral  axis.  This  shows  the  good  office  fulfilled  as 
far  as  strength  goes  by  a  joint  with  the  riveting  most  compact 
near  the  edge  of  the  plate.    If  joints,  where  necessary,  are  made 


Errata,   Form    I. — The    weightu    ol   trailer   cars    (70,000)    and    motor   cars 
(75,000>   given  on   page  83  should  read   75, COO  and   100,000  respectively. 
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to  come  at  the  transverse  supports  the  lines  of  riveting  will 
here  conserve  two  functions — one  as  outlined  above  and  the 
other  to  secure  the  web  stitfeners.  A  plate  girder  covering  the 
whole  floor  is  somewhat  deeper  than  the  economical  depth  when 
Using  y&  inch  sheets.  A  sheet  of  i/i^"  plate  will  give  about  the 
lightest  construction  possible  for  this  type  of  design  with  a  side 
sill  area  of  9  square  inches.  The  plate  girder  cannot  be  built 
as  light  as  the  trussed  girder,  but  it  is  more  reliable  and  affords 
excellent  opportunity  for  building  the  floor  of  the  car  directly 
upon  it.    >-.v. 

The   Side  Girder. 

The  transverse  supports  must  have  a  minimum  deflection  and 
deliver  their  concentrated  loads  direct  to  the  side  girder  at  a 
body  post,  for  a  minimum  bending  moment  in  this  girder. 

This  side  girder  is  composed  of  the  side  sill  angles  as  a  bot- 
tom chord  and  the  belt  rail  as  a  top  member.  In  some  cases, 
however,  this  has  been  deepened  to  the  side  eave.  Such  con- 
struction requires  careful  investigation  as  the  opportunity  for 
binding  of  windows  is  very  great.  The  plates  on  the  sides  arc 
required  to  take  up  the  vertical  shears  and  the  diagonal  shears 
set  up  by  the  tension  and  compression.  Any  window  frames 
set  into  this  plate  must  be  strong  enough  to  sustain  these  loads 
and  to  make  up   for  decreased  strength  of  the  web. 

The    resisting   moment    for   the    side   girder   is   of   the   same 
.•■form  as  for  the  floor  girder,  except  there  is  no  central  resisting 
member. 

The  value  of  the  stress  to  allow  for  the  various  members 
/  may  be  obtained  from  the  assumption  of  the  maximum  deflec- 
tion permissible  under  full  load  and  then  equating  the  beam 
for  strength  and  stiffness  and  solving  for  the  consequent  stress. 
This  stress  in  no  member  should  be  allowed  to  exceed  half  the 
elastic  limit  of  the  material.  This  means  that  the  beam  must 
be  designed  so  that  when  the  side  thrust  from  end  shock  comes 
upon  the  side  sill  there  is  reserve  strength  sufficient  to  keep  it 
below  this  figure. 

This  low  stress  is  necessary,  due  to  the  fact  that  the  girder  is 
loaded  upon  the  tension  member  and  the  stiffening  of  the  com- 
pression member  against  lateral  buckling  is  a  difficult  matter. 
This  must  be  accomplished  by  means  of  the  posts  and  carlines 
which  must  necessarily  be  very  light  for  this  form,  to  save 
weight.  The  beam  lies  somewhere  between  the  condition  of 
one  with  an  unbraced  top  chord  and  one  with  it  rigidly  fast- 
ened. The  character  and  cross  bending  strength  of  the  posts 
determine  to  which  case  it  is  most  nearly  analogous. 

If  it  were  possible,  the  flooring  should  be  attached  to  the 
compression  member  and  this  itself  would  then  prevent  the 
destructive  torsional  action  of  the  beam.  Any  construction, 
therefore,  which  makes  the  top  chord  a  tension  member  for  a 
considerable  portion  of  its  length,  decreases  this  tendency.  The 
decrease  in  the  twisting  is  not  directly  as  the  decrease  in  length 
of  the  top  compression  flange,  but  as  the  square  of  the  length. 
This  result  was  proven  by  the  experiments  of  Mr.  A.  E.  Guy, 
wherein  he  showed  that,  *'thc  load  at  which  such  a  beam  would 
buckle  sideways  is  that  load  which  would  buckle  the  same  beam 
if  it  were  placed  vertically  and  thereby  converted  into  a  strut." 

The  character  of  the  curves  of  moment  on  the  side  girder  will 
follow  the  character  of  the  forms  shown  in  Fig.  3..  , 

Salient  Points. 

This  tjrpe  of  underframe  finds  its  most  profitable  field  of  use- 
fulness in  service  at  nominal  end  shocks  and  with  cars  not  hav- 
ing side  entrances  other  than  at  the  platforms. 

Here  the  direct  resisting  members  are  so  weak  that  they  are 
capable  of  absorbing  but  a  portion  of  any  fair-sized  end  shock, 
and  are  not  suitable  to  sustain  even  their  own  weight  without 
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undue  deflection.  It  is  hence  nec- 
essary that  the  strains  beyond 
the  limits  of  capability  of  the 
center  sills  be  provided  for  by  the 
balance  of  the  framing.  This  can 
be  accomplished  as  follows:  For 
any  transverse  horizontal  move- 
ment of  the  sills  a  resisting  gir- 
der can  be  formed  of  the  floor 
construction;  for  any  vertical 
movement  of  this  floor  girder  a 
resisting  girder  can  be  provided 
by  the  construction  of  the  sides 
of  the  car. 

The  side  girders  are  load  car- 
riers    in     a     vertical     plane    and 
should   be   capable   of    taking    all 
the   center    sill    forces    transmitted   to    them   by   the 
transverse    supports.     These    loads    to   be   provided 
for  will  be  the  reactions  at  the  points  of  support  of 
the  center  sills.    These  reactions  are  due  to  the  dead 
and  live  lading  and  the  uniform  lading  equivalent 
of  the  end  shock.    This  beam  is  of  the  nature  of  a 
plate   girder   of   overhanging   ends   with   a   uniform 
dead  lading  of  superstructure  and  portion  of  uni- 
form live  lading  (see  p.  12,  January  issue,  Fig.  8), 
together   with  the  concentrated  loading  transferred 
from  the  center  sills. 

The  floor  girder  utilizes  the  side  sills  and  the  cen- 
ter sills  either  by  forming  a  trussed  or  a  plate  gir- 
der to  provide  for  horizontal  bending  tendencies  of 
the  center  sills.  The  loads  coming  upon  this  girder 
are  diflFercnt  for  the  two  types  of  girders,  due  to 
the  different  character  of  the  reinforcement. 

With  a  stiff  floor  girder  the  tendency  is  toward 
a  downward  and  not  a  horizontal  deflection,  this 
increases  the  vertical  reactions  transferred  to  the 
side  sills. 

The  center  sills  fulfil  the  conditions  of  a  continu- 
ous beam  in  both  vertical  and  horizontal  planes  and 
have,  besides  the  combined  flexural  stress,  a  direct 
stress  due  to  the  static  end  load. 

The  distinguishing  difference  between  the  trussed 
and  plate  girder  may  be  noted  when  the  whole  floor 
of  the  car  rs  considered  as  a  unit  taking  end  shocks. 
These  are  imposed  directly  upon  the  end  of  the  center  sills  which 
in  the  trussed  girder  bend  locally  between  the  transverse  sup- 
ports. The  plate  girder  prevents  this  bending  and  then  the  cen- 
ter sills  are  but  cotnprcssion  pieces  for  concentric  end  shocks. 

Following  this,  the  whole  floor  acts  as  an  end  loaded  beam, 
the  span  of  which  is  the  distance  betwen  truck  centers  and  the 
reinainder  overhanging,  and  would  deflect  as  such.  The  equiva- 
lent side  load  for  end  shock  is  solved  similarly  to  the  above 
cases  where  the  resisting  moment  is  known. 

The  underframing  of  the  light  car  just  considered  for  metro- 
politan and  interurban  motor  car  train  service,  is  a  direct  evolu- 
tion by  various  stages  from  the  car  which  had  the  buffers  and 
pulling  eye  fastened  upon  the  platform  end  sill.  Service  dam- 
age acting  as  an  indicator  of  points  of  weakness  caused  the 
introduction  first  of  platform  sills  running  back  to  the  bolster, 
then  of  a  single  sill  between  the  bolster  and  finally  a  number  of 
longitudinal  sills  throughout  the  length  of  car. 

In  effect,  these  sills  all  carried  loads  and  could  be  made  quite 
light  by  the  use  of  truss  rods  and  needle  beams.  The  use  of 
steel  showed  the  possibility  of  a  much  stronger  side  girder  and 
the  elimination  of  the  intermediate  sills.  Removing  the  truss 
rods  from  the  center  sills  the  side  girder  was  made  to  serve  the 
same  purpose  by  the  introduction  of  transverse  supports  at 
more  frequent  intervals  than  the  needle  beams.  Form  I.  is  thus 
a  direct  step  in  the  evolution  from  wood. 

The  method  of  providing  for  the  lading  and  end  shocks  of 
sen'ice  as  found  in  Form  II.  is  a  more  radical  departure.  The 
field  of  possible  arrangement  nf  underframe  members  was  con- 


sidered and  the  study  carefully  worked  out  with  the  fact  that 
the  material  to  be  used  is  much  more  efficient  than  wood,  and 
at  the  same  time  less  elastic. 

FORM    II. 

General  Theory. 

The  general  theory  upon  which  this  form  bases  its  claims  may 
be  concisely  stated  a.s,  "the  production  within  the  center  sill  mem- 
bers of  interior  opposing  forces  whose  tendency  is  to  neutralize 
and  leave  a  minimum  of  forces  of  translation  or  rotation  for 
uliich  i)rovisi<>n  must  l)e  made."  Coupled  to  this  is  the  theory, 
"that  whatever  translation  does  occur  the  connections  between 
the  longitudinal  load  and  shock  carriers  should  not  cause  this 
moment  to  destroy  the  alignment  of  the  superstructure  carrier." 

The  first  of  these  theories  will  be  found  to  have  been  dis- 
cussed in  the  first  underframe  article  (December  issue)  ;  the 
second  will  be  dealt  with  here  under  the  effects  of  side  sill  sup- 
ports being  upon  different  levels. 

Definition. 

Quoting  from  page  461  (December  issue)  :  "The  second  form 
is  readily  known  by  the  absence  of  any  bolster.  This  is  its  dis- 
tinguishing characteristic.  In  this  case  the  static  lading  is  all 
transferred  at  various  intermediate  points  to  the  center  sills 
which  in  turn  put  it  directly  upon  the  center  plates  riveted  to 
them.  This  type  presupposes  a  strong  center  sill  and  may  make 
use  of  a  weaker  side  girder." 

Inquiries  upon  the  subject  lead  us  to  believe  that  but  one  rail- 
road is  using  this  form  and  that  the  various  car  companies  are 
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building  these  cars  but  for  the  Pennsylvania  Lines.  The  size 
of  the  order  (200  cars)  now  being  completed  and  the  money 
represented  by  such  an  order  are  indisputable  proof  of  the  be- 
lief in  its  distinguishing  features.  In  addition  to  this  order  is 
the  one  now  building  for  the  Long  Island  Railroad  of  50  coaches 
of  the  same  form  of  underframe  for  suburban  steam  service  and 
to  be  ultimately  used  for  multiple  unit  control.  This  underframe 
is  shown  in  Fig.  4. 

The  underframes  as  represented  in  these  two  orders  give  every 
form  that  is  needed  for  present  steam  operation  with  consider- 
ations for  electricity  as  noted  in  our  previous  articles. 

Field  of  Usefulness. 

Sewice. — For  trunk  line  operation  using  steam  or  electric  lo- 
comotive propulsion  either  in  accommodation  or  e.xpress  ser- 
vice, this  underframe  is  best  adapted.  Also  for  suburban  ser- 
vice where  the  liability  of  contact  with  the  strong  steel  freight 
or  express  trains  is  probable. 


pressed  end  truck  rail  this  has  been  reduced  to  29^".  This 
shows  a  gain  in  available  space  of  7J4".  but  contrasted  with  the 
wooden  equipment  this  is  not  as  large  as  it  should  be,  for  the 
reason  that  the  space  taken  by  the  bolster  running  underneath 
the  sills  is  not  considered.  This  dimension  would  add  to  the 
above  for  increased  possible  depth. 

The  floor  and  side  sill  heights  should  be  approximately  the 
same.  The  detail  construction  of  the  flooring  will  determine 
whether  the  tops  of  the  wood  and  steel  center  sills  are  in  align- 
ment. The  advantage  in  not  using  the  bolster  shows  a  gain  in 
depth  of  11"  for  the  cars  of  this  type  now  running.  For  motor 
cars  the  depressed  truck  rail  is  not  required  as  the  motor  case 
governs  the  clearance,  and  this  has  been  stated  in  the  article 
on  Form  I.  to  be  41".  - 

The  steam  or  electric  locomotive  service  thus  -permits  an  ad- 
ditional depth  of  11Y2"  over  and  above  that  for  multiple  con- 
trol with  the  same  floor  conditions.  This  great  available  center 
sill   depth .  is  the   feature   which   permits  the   design   to  be  built 
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The  only  service  for  which  it  cannot  be  said  to  be  the  best 
form  is  that  for  separate  car  running  and  the  service  for  which 
Form  I.  is  adapted,  and  even  this  conclusion  is  open  for  argu- 
ment. 

Types  of  Cars. — The  variety  of  cars  lending  themselves  to  de- 
sign upon  this  underframe  is  a  range  of  all  the  types  now  be- 
ing built  except  possibly  the  side  entrance  car  with  a  central 
door — all  other  arrangements  of  side  doors  can  be  used  and 
make  use  of  its  economical  principles. 

The  central  entrance  side  door  causes  trouble  with  the  second 
theory,  since  the  deflection  at  this  point  is  more  than  at  the 
other  points  of  transverse  support  connections.     The  disadvan- 
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113.500 

50.000  pounds 

129,000 
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44  pass. 

25.000  pounds 

130,000 

30  pass. 

140,000 

:•.  72     •• 

75,000 
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75.000 

15,000  pounds^ 
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tage  of  having  unequal  deflections  at  the  points  of  superstruc- 
tiire  carrying  and  the  harm  caused  by  such  difference  is  dealt 
with  in  detail  later  in  this  section. 
I  Cars  of  this  type  now  building  are  given  in  the  above  table. 

Factors  of  Design.  '■ 

The  available  depth  of  underframe  is  limited  by  two  consid- 
erations— the  height  of  floor  and  truck  clearance.  To  clear  a 
standard  truck  with  a  center  plate  of  minimum  thickness  on  the 
bottom  of  the  sills,  the  bottom  would  have  to  be  26^4"  from  the 
rail.  An  examination  of  the  Pennsylvania  cars  using  their  stand- 
ard steel  trucks  as  illustrated  in  the  American  Engineer  in  June 
and  July,  1907.  shows  that  by  making  a  special  truck  with  a  dc- 


according  to  the  economic  theory  advanced.  To  resist  impact 
and  inertia  forces,  area  in  the  longitudinal  members  is  neces- 
sary. To  a  greater  degree  than  in  any  other  form  of  under- 
frame does  this  type  place  the  area  directly  in  the  line  of  action 
of  the  forces  of  collision. 

The  American  steel  manufacturers  in  opposing  the  demands 
of  the  recent  rail  specifications  of  the  railroads  have  brought 
great  pressure  to  bear  upon  the  question  of  the  destructive  in- 
fluences of  the  maximum  wheel  loads  at  high  speeds.  The  axle 
lading  is  then  a  factor  of  design  whose  lessening  is  a  matter  of 
much  import.  They  should  not  in  any  case  be  allowed  to  in- 
crease beyond  what  is  now  found.  This  will  be  seen  to  be  a 
very  important  feature,  when  it  is  considered  that  the  intensity 
of  the  blow  struck  upon  the  rail  is  a  function  of  the  square  of 
the  velocity.  For  this  reason  it  is  very  probable  that  a  train 
of  steel  passenger  cars  may  have  a  more  deleterious  effect  upon 
the  track  than  a  slower  train  of  heavier  wheel  loaded  freight 
cars. 

This  form  of  underframe  requires  a  truck  of  special  design, 
if  for  no  other  reason  than  tliat  of  the  side  bearings.  The  ab- 
sence of  any  bolster  necessitates  the  placing  of  such  bearings 
upon  the  side  sill  angles,  which  gives  them  a  spread  wider  than 
is  customary.  The  truck  side  bearing  must  come  out  to  meet 
them  and  must  rest  upon  a  flexible  base  such  as  a  spring  sup- 
ported swing  bolster.  This  is  necessary  to  secure  easy  riding 
and  to  prevent  the  frictional  resistance  to  turning  of  the  truck 
from  causing  the  wheel  flanges  to  override  the  rail  and  cause 
derailment. 

The  proper  spacing  of  side  bearings  is  a  debatable  question 
even  in  wooden  equipment.  They  now  vary  from  48"  to  60". 
Xot  alone  the  spacing,  but  the  character  is  open  to  dispute.  Fric- 
tion or  frictionless  bearings  have  their  able  advocates  and  the 
same  problem  with  the  same  divergency  of  opinion  will  follow 
into  the  steel  car.  The  question  bears  added  weight  in  the  new 
construction,  the  flexibility  of  the  car  being  less  and  the  chat- 
tering action  being  more  noticeable. 
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Height  Limitations. — The  theory  upon  which  this  design  is 
based  makes  it  a  most  economical  solution  to  the  problem  where 
destructive  end  shocks  must  be  considered.  Economical  in  so 
far  as  weight  is  concerned  as  well  as  material  and  produc- 
tive labor.  Maintenance  and  depreciation  costs  should  be  very 
low ;  repair  after  an  accident  will  require  but  minimum  effort 
since  the  parts  sustaining  damage  are  few  and  these  can  be 
designed  so  that  structural  shapes  could  be  substituted  for  orig- 
inal  pressed   pieces   if   necessary. 

Depreciation  costs  dwindle  because  the  whole  resistance  is 
made  compact  and  of  the  best  form  to  stand  the  constant  rack- 
ing of  service.  The  underframe  of  a  70  ft.  car  to  stand  up  under 
the  requirements  of  specifications,  should  be  built  to  weigh  but 
25,000  pounds. 

Reliability  and  economy  are  associated  terms.  The  framing 
elements  afford  their  intended  security  when  the  sum  total 
stresses  do  not  exceed  the  specified  limits  and  the  weight,  and 
hence  the  sectional  area,  must  be  as  small  as  possible  and  still 
keep  within  these  limits.  The  greatest  reliability  is  obtained 
when  the  unknown  factors  of  strain  are  reduced  to  a  minimum 
and  the  loads  must  be  taken  by  the  framing  as  intended.  This 
result  is  verj'  closely  approximated  by  this  type,  as  the  framing 
permits  of  but  one  manner  of  load  acceptance — through  the  cen- 
ter sills.  Hence,  knowing  the  external  forces,  this  underframe 
is  perhaps  the  nearest  approach  to  engineering  exactitude  of  any. 

For  the  progress  of  the  art  it  is  well  that  the  introduction  of 
steel  equipment  should  oppose  adverse  conditions  as  far  as  com- 
petition with  wooden  equipment  is  concerned.  The  future  may 
produce  a  car  which  makes  of  the  whole  platform  a  "concus- 
sion buffer — /.  e.,  the  car  between  body  end  sheets  will  be  formed 
as  an  exceeding  strong  longitudinal  and  vertical  unit  and  the 
platform  designed  so  as  to  have  a  crippling  strength  weaker 
than  the  main  car  framing.  The  idea  is  to  have  the  platforms 
separate  from  the  car  framing  and  depend  upon  the  ultimate 
resilience  of  the  platform  in  crushing  to  absorb  a  large  portion 
of  the  destructive  kinetic  energy  and  thus  leave  but  a  portion 
of  it  to  be  absorbed  by  the  elastic  resilience  of  the  main  framing. 

In  this  connection  the  platforms  must  be  framed  capable  of 
sustaining  more  than  the  combined  capacities  of  the  buffers  and 
the  draft  gear.  On  the  other  hand,  they  should  not  approach  the 
strength  of  the  main  body  framing  so  closely  as  to  seriously  en- 
danger the  crippling  of  these  members  simultaneously  with  the 
platform  itself.  The  platform  then,  to  conserve  the  purpose  out- 
lined, would  occupy  a  position  of  strength  intermediate  between 
the  buffing  attachments  as  a  lower  limit  and  the  specified  stress 
allowed  in  the  body  framing  for  security.  Interchangeability 
should  be  a  feature  of  this  detail  platform.  It  should  be  designed 
so  that  its  attachment  to  the  body  of  the  car  would  facilitate  the 
exchange  of  a  damaged  end  by  a  new  one  if  necessary. 

Center  Sill  Lading. — The  strains  coming  upon  the  individual 
members  of  the  framing  have  been  dealt  with,  in  so  far  as  the 
center  sills  are  concerned,  in  the  article  illustrating  the  graph- 
ical analysis  in  the  January  issue.  This  article  in  general  assumed 
any  number  of  transverse  supports,  showing  one  (P4)  in  the 
mid  region.  The  most  economical  underframe  would  omit  this 
unless  the  superstructure  arrangement  required  it,  and  the 
curves  would  be  altered  accordingly.  The  center  sills  are  then 
acting  under  maximimi  strain  as  a  side  loaded  column — 
side  loaded  both  uniform  and  concentrated.  The  center  sills, 
being  wider  than  deep,  afford  greatest  resistance  to  bending  in 
the  horizontal  plane  and  leave  the  transverse  supports  for  the 
side  girder  in  the  condition  of  double  cantilevers.  The  base  of 
these  should  be  large  to  afford  sufficient  attachment  at  the  cen- 
ter sills  and  side  sills  for  preserving  their  normal  perpendicular- 
ity and  successfully  resisting  the  tendency  of  inertia  forces  from 
carrying  the  superstructure  beyond  the  underframe. 

In  this  connection  the  use  of  diagonal  end  struts  to  carry  body 
corner  blows  to  the  center  sills  should  be  given  consideration. 

The  ties  between  the  side  and  center  sills  other  than  the  can- 
tilevers should  be  light  and  not  capable  of  vertical  load  trans- 
ference.    This  would  defeat  the  purpose  of  the  design. 

Between  supports  the  two  sets  of  longitudinal  sills  (side  and 
center)    should  be  capable  of  independent  deflection. 


The  elimination  of  auxiliary  draft  sills  is  a  noticeable  feature 
of  the  platform  end  of  this  tmderframe.  The  eccentricity  of 
resultant  end  shock  action  can  be  reduced  to  zero  if  desired, 
but  this  does  not  secure  an  opposition  of  bending  moments  at 
the  center  of  the  car  as  is  very  desirable  and  can  only  be  ob- 
tained when  the  resultant  is  below  the  neutral  axis. 

Another  region  of  great  stress  activity  is  over  the  center 
plate  and  additional  cover  plates  may  be  required  to  provide 
for  it  at  this  point. 

Vertical  Superstructure  Movement. — The  value  of  preserving 
the  same  vertical  deflection  of  the  points  of  supports  of  the 
side  sills  is  most  prominently  illustrated  by  the  following  con- 
siderations : 

The  side  girder  is  in  the  condition  of  a  continuous  beam  of 
three  spans  and  four  supports;  the  general  formula 


W„ 


W 


11*1 


4  4 

previously  worked  out  for  continuous  beams  will  hold  true  only 
for  those  beams  whose  supports  remain  in  the  same  horizontal 
plane.    If  such  be  not  the  case,  the  latter  term  of  the  equality  will 
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FIG.    5. 

be  larger  than  given  by  an  amount  depending  upon  the  ratio 
between  the  difference  in  elevation  of  the  ends  of  a  span  to  its 
length  multiplied  by  six  times  the  product  of  the  modulus  of 
resistance  and  elasticity. 

These  points  will  remain  in  the  same  horizontal  plane  so  long 
as  the  transverse  supporting  cantilevers  have  a  uniform  strength 
or  deflection  and  their  points  of  attachment  to  the  center  sills 
have  the  same  vertical  movement  due  to  the  deflection  of  the 
center  sills. 

The  difference  in  elevation  of  the  three  supports  for  two  spans 
enters  into  the  problem  just  as  the  moments  at  the  three  supports 
enters  into  the  moment  formula. 

The  accompanying  illustration  (Fig.  5)  shows  clearly  the  gen- 
eral cases  which  may  arise  in  practice  from  a  neglect  of  the 
foregoing  considerations. 

The  first  diagram  shows  a  continuous  beam  of  three  spans  of 
lengths  (li,  I2,  la)  and  four  points  of  support  upon  the  same  level. 
The  deflections  at  the  points  of  support  are  here  zero  in  each 
case.  To  this  figure  the  general  formula  given  above  is  ap- 
plicable. 

The  second  diagram  shows  the  mid  supports  depressed.     This 
condition  could  happen  very  easily  if  the  buffing  loads  do  not 
act  to  counterbalance  the  dead  and  live  lading.     In  this  case  the 
relation  between  x  and  y  is  quite  different  from  that  used  in 
finding  the  value  of  the  constant  of  integration  for  the  tangent 
equation  of  the  elastic  curve  from  which  the  given  moment  rela- 
tion is  deduced.     Instead  of  y  =  o  for  all  values  of  x  to  the 
supports  y  =    o    when  x  ^=  o 
=  A.      "      X  =  1, 
=  A»       "      X  =  li  4-  1, 
=    0       "      X  =  1,  -(-  h  -f  U 

This  diagram  shows  how  the  girder  may  approach  the  condi- 
tion of  uniformly  loaded  simple  beam  and  be  compelled  to  as- 
sume strains  for  which  it  has  not  been  designed.  The  car  will 
eventually  take  a  permanent  downward  set  in  the  center  and 
hence  appear  much  weaker  than  it  really  is. 
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The  last  diagram  shows  the  end  sills  to  have  gone  down  the 
most.  The  relations  between  x  and  y  change  in  this  case  as  be- 
fore and  are  found  to  be  y  =  Ai   when  x  z=  o 

=     o  "        X 

=       O  "  X 

—    A3  X 

Here  the  girder  approaches  to  that  of  a  uniformly  loaded  beam 
Avith  both  ends  overhanging.  The  car  is  liable  to  list  downward 
at  the  end  sills.     This  is  the  same  condition  which  is  noticeable 


=  h 

=-  1.  -f  1= 

=  li  +  U  +  I, 


This  valuable  feature  is  a  result  of  the  change  in  modulus 
of  resistance  of  the  section.  For  any  beam  of  whatever  char- 
acter the  deflection  is  a  direct  function  of  the  load  into  the  cube 
of  the  span  and  the  inverse  function  of  the  product  of  the  mod- 
ulus of  resistance  and  moment  of  inertia.  Thus  the  deflections 
can  be  equated  for  the  various  points  of  support  and  the  rela- 
tion between  the  values  of  the  required  modulus  of  resistance 
at  the  various  points  deduced.  The  value  of  I  then  governs 
the  deflection  and  the  bellying  of  the  sills  will  secure  the  result. 


J 


FIG.    6. — ^SECTION    THROUGH    FORM    II.    UNDERFRAME    BETWEEN   CANULEVERS. 


in  so  many  dining  cars  at  the  kitchen  end.    These  changed  rela- 
tions alter  the  formula  noted  above  to  read 


w„i=„ 


Au+,— Au  ^ 

6F.1    ( H 

I. 
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The  effect  is  really  cumulative  in  that  the  action  tends  to  in- 
crease the  deflection  of  center  sills  in  the  locality  of  the  highest 
support  and  the  operation  thus  juggles  back  and  forth  until  a 
state  of  equilibrium  is  reached. 

Following  the  tendency  in  freight  car  design  of  fish  bellied 
pressed  steel  sills  the  Pressed  Steel  Car  Company  used  these 
upon  the  Southern  Railroad  coach  (American  Engineer,  July, 
1906,  p.  260).     These  sills  may  be  used  in  this  form  of  under- 


With  a  box  girder  this  is  accomplished  by  the  use  of  addi- 
tional cover  plates  and  the  preservation  of  the  relation  between 
the  line  of  action  of  the  end  shock  and  the  neutral  axis  of  the 
center  sill  section,  is  much  improved  over  that  for  the  pressed 
sills. 

Analytical  Analysis. 

The  principles  underlying  the  solution  of  any  case  of  Form 
II.  were  given  on  pages  15  and  16  (January  issue),  based  upon 
diagrammatic  figure  on  page  13.  These  principles  are  funda- 
mental and  apply  to  all  forms.    In  the  table  given  below,  how- 

ever,  the  value  of  —  has  been  substituted  for  X  in  the  column 

of'fot^s,  since  this  will  give  the  maximum  value  of  Mx. 


■r 
1^ 


■^--f-  -'f— <  - <f-^  ->^— »-- ^  -y-^  t7_ 


»  -»    <»-- ^  ^    ^   -^ — ^ 


FIG.    7. — SECTION    THROUGH    FORM    II.    UNDERFRAME    AT   CANTILEVER   .<VD   .\T   PLATFORM. 


frame,  but  are  open  to  the  disadvantage  that  as  the  belly  deep- 
ens the  neutral  axis  lowers,  and  with  a  deep  sill  the  conditions 
as  to  underhung  resultant  draft  gear  may  change  and  the  effect 
sought  after  in  making  the  buffing  oppose  the  lading  moment, 
be  lost.  The  use  of  top  cover  plates  will  preserve  the  axis  nearer 
to  the  upper  surface.  The  bow  is  helpful  in  that  it  permits  the 
spacing  of  the  cantilevers  and  end  sill  almost  at  will  with  the 
supporting  truck  center.  This  advantage  is  of  much  value  in 
the  design  as  it  means  the  elimination  of  the  greatest  of  the 
numerous  limitations  governing  superstructure  arrangement. 


The  most  economical  design  of  this  undcrframe  demands  the 
omission  of  the  central  cantilevers  and  hence  the  concentrated 
load  coming  upon  the  center  sills,  as  at  P4  in  the  former  case, 
will  not  be  found  in  this  case.  The  table,  as  altered  to  suit 
these  conditions,  which  will  apply  to  an  undcrframe  of  the  type 
shown  in  Figs.  6,  7  and  8,  is  shown  in  Fig.  9. 

In  substituting  values  of  Pn  it  must  be  remembered  that  in 
removing  P*  the  value  of  P3  is  increased  by  the  value  of  d  cov- 
ering what  is  now  2d  -\-  c.     (See  Fig.  11,  page  13.) 

The  value  of  w  here  noted  is  the  uniform  side  load  equiva- 


FIG.   8. — PLAN  OF  FORM    II.    UNDERFRAME. 
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lent  of  the  end  shock  and  is  found  from  equating. the  end  mo- 
ments : 

U'     1. 

150,000  (I  +A')   -  —  <. 1-  a  +  b)» 

2       2 

The  one  approximation  in  this  analysis  is  the  assumption  upon 
which  the  values  of  P  are  based.  These  are  quite  near  to  being 
correct  without  much  calculation.  To  be  precise,  they  are  the 
reactions  from  the  three  span  continuous  side  girder.  The  same 
remark  will  hold  true  in  the  graphical  analysis  and  the  moment 
curves  at  the  center  of  the  car  will  be  reduced  by  the  elimina- 
tion of  the  central  loads. 
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FIG.   9. 

W'c  have  noted  that  the  rec(jmniendatiun  of  a  standard  center 
sill  area  is  not  feasible  if  uniformity  in  strength  is  to  be  con- 
sidered of  more  importance  than  uniformity  in  the  sizes  of 
beams  for  this  element  of  the  underframe.  There  is,  however, 
a  certain  portion  of  the  area  of  the  box  girder  center  sills  which 
could  be  adopted  as  a  standard  and  the  desired  result  of  uni- 
form strength  still  be  secured.  The  section  of  the  structural 
beams  could  be  thus  specified  and  the  increased  resistance  at 
the  various  sections  to  take  care  of  the  disturbing  strains  for 
increased  car  length  or  variety  of  lading  be  provided  by  the 
proper  use  of  cover  plates. 

A  study  of  the  cars  built  for  similar  service  conditions  upon 
the  various  railroads  yields  no  idea  as  to  just  what  the  general 
opinion  of  car  designers  would  be  in  respect  to  the  size  of  such 
area.  The  range  as  now  in  service  extends  from  a  little  over 
lO  square  inches  to  55.  This  is  a  very  wide  variation.  Prob- 
able 25  square  inches  in  the  channels  or  I  beams  would  be 
most  convenient  to  meet  the  requirements  of  strength  as  noted 
in  our  previous  article  upon   end  shock. 

Uniformity  in  specifications  for  end  shock  and  strength  re- 
quired at  such  a  shock  would  seem  to  be  necessary  before  uni- 
formity in  basic  area  could  be  secured.  The  one  naturally  fol- 
lows the  other. 

Again,  this  uniform  area  would  be  affected  by  the  character 
of  the  form  of  load  transference.  The  adoption  of  standard 
areas  then  would  seem  to  be  required  for  each  form  of  load  ac- 
ceptance. 

The  Side  Girdfr. 

The  side  girder  in  this  car  differs  from  that  of  the  previous 
form  in  being  a  continuous  beam  of  two  equal  and  one  unequal 
spans,  with  a  uniform  lading  upon  them.  The  moment  formulae 
developed  for  such  beams  is  applicable  to  this  girder.  Where 
the  girder  is  cut  by  a  door,  placed  over  the  cantilever,  the  con- 
dition becomes  that  of  a  simple  ended  beam  at  this  point  for 
all  purposes  of  calculation.  This  is  not  quite  true  since  the 
side  sill  angle  is  continuous  and  the  door  posts  are  tied  at  the 
top  very  securely,  but   such  an  assumption  errs  on  the  side  of 


increased  safety.  The  door  opening  arrangement  through  the 
girder  may  make  beams  of  various  character  of  end  support  or 
fastening  out  of  the  beam.  This  girder  must  be  examined  for 
deflection  and  of  the  types  of  beams,  that  of  the  continuous 
beam  is  least  dealt  with  in  text  books  in  so  far  as  deflection  is 
concerned.  To  develop  a  formula  for  the  deflection  of  such  a 
girder  it  is  necessary  to  integrate  the  tangent  formula : 
dy 

24EI =  12M^(2x  —  1„>  -r  4V„<Sx«  —  P„)  —  [W„(4x3  —  ^s^)] 

dx 

I  his  operation  carried  out  and  the  constant  of  integration 
evaluated  from  the  relations  that  y  ^  o  when  x  =  o  and  also 
X   :=  In  will  give : 

24EIy  =   ]2Mo(x»  —  l„x)   +  4V\(v-  --  IV)   —  Wb(x«  —  :\s) 

Substituting  in  this  the  value  of : 

V.  = 

In 

and  remembering  that  y  1=  A    (a  maximum)    when  x  =   ys  U 
there  results : 

I'n  1 


A  = 


af„  +  Mj^,) 


w„i^ 


16EI  384EI 

This,  then,  is  the  general  formula  for  the  deflection  of  the  cen- 
tral point  of  a  uniformly  loaded  continuous  beam. 

A  final  investigation  should  show  these  deflections  to  be  in- 
appreciable. The  point  of  greatest  deflection  will  be  found  to 
be  located  at  the  center  of  the  car.  If  the  points  of  center-sill 
support  for  the  side  girder  all  deflect  together  and  the  deflec- 
tion of  the  side  girder  is  minute,  the  alignment  of  the  side 
sills  will  always  present  the  appearance  of  the  straight  line  that 
it  should. 

The  side  girder  of  this  form  carries  but  the  superstructure 
load  and  need  not  be  of  a  similar  strength  for  the  same  length 
as  that  of  the  first  form  which  does  all  the  load  carrying. 

It  is  well  to  note  that  in  this  type  of  girder  the  changing  mo- 
ments cause  a  greater  portion  of  the  bottom  chord  to  be  the 
compression  member  than  is  found  in  the  beam  with  overhang- 
ing ends  in  the  Form  I.  This  is  as  it  should  be  for  load  carr>'- 
ing,  as  less  duty  is  here  imposed  upon  the  posts  than  in  the  re- 
verse condition. 

The  resisting  moment  is  the  same  in  form  as  of  side  girder 
tor  Form  I.  In  general  it  is  the  resistance  of  a  plate  girder 
considering  the  web  plate  to  really  perform  its  share  of  the  load 
carrying  burden. 

This  discussion  of  Form  II.  but  supplements  the  general  imder- 
frame  remarks  in  the  December,  1907,  and  the  January,  1908, 
issues.  The  limitations  governing  weight ;  economy  as  concern^ 
initial  cost,  maintenance  and  repair  and  transportation  costs; 
reliability ;  and  the  general  limitations  of  comfort,  convenience, 
sanitation  and  aesthetics,  together  with  the  limitations  imposed 
l)y  special  services,  are  there  dealt  with  in  detail.  The  strength 
and  reliability  factors  for  end  shocks  and  vertical  lading  for 
the  various  services  are  considered  and  the  underframe  and  side 
girder  tersely  discussed  in  general.  The  general  theory  of  de- 
sign for  the  center  sills  is  also  worked  out,  both  graphically  and 
analvticallv  in  those  sections. 


Catalogs  Wanted. — Mr.  T.  S.  Rcilly,  mechanical  superin- 
tendent of  the  Yueh-Han  Railway  Company,  Limited,  Wong 
Sha,  Canton,  China,  advises  that  he  will  be  pleased  to  receive 
catalogs  and  circular  matter,  price  and  discount  lists,  of  shop 
machinery,  car  and  locomotive  equipment,  etc.  The  main  line  of 
this  road,  in  operation  at  present,  is  about  thirty-nine  miles  in 
length.  Work  is  being  rushed  to  get  the  first  230  miles  con- 
structed. At  present  seventeen  locomotives  are  in  service  and 
three  more  have  been  ordered. 


Canadian  Railway  Club  Scholarship. — Mr.  James  Powell, 
secretary  of  the  Canadian  Railway  Club.  Box  7,  St.  Lambert, 
Quebec,  announces  that  examinations  for  the  four-year  scholar- 
ship in  applied  science,  at  McGill  University,  will  be  held  on 
June   15.     This  examination  is  open  to  minor  sons  of  members. 


GENERAL  TOOL  SYSTEM 


Atchison,  Topeka  &  Santa  Ft  Railway. 


Previous  issues  of  this  journal  have  called  special  attention  to 
the  comprehensive  betterment  work  undertaken  in  the  motive 
power  department  of  the  Santa  Fe.  This  work  was  inaugurated 
early  in  1904,  at  a  time  of  labor  difficulties  and  upon  completion 
of  one  of  the  largest  locomotive  repair  shops  in  the  country,  at 
Topeka.  At  the  same  time  the  managing  officers  undertook  to 
make  adequate  provision  for  an  immensely  increasing  traffic,  that 
was  clearly  foreseen,  by  the  acquisition  of  a  large  number  of  the 
most  modern  and  very  heavy  locomotives  for  both  passenger 
and  freight  service. 

In  undertaking  the  betterment  work  it  was  the  desire  of  the 
management  to  use  this  motive  power  to  the  best  advantage  and 
at  the  same  time  to  keep  the  repair  costs  of  these  large  and  new 
types  of  engines  within  a  reasonable  figure.  Most  of  the  loco- 
motives were  compounds,  many  of  them  of  the  balanced  type. 
In  order  to  adequately  take  care  of  the  shopping  of  these  en- 
gines, and  to  carry  out  thoroughly  a  system  of  standardization 


jigs,  devices  and  facilities  that  would  lighten  the  labor  of  the 
men  and  increase  their  output  capacity,  thus  acting  as  an  almost 
inseparable  adjunct  to  the  introduction  of  an  individual  effort 
system  of  reward. 

Third.  The  betterment  of  machines,  including  motors,  shaft- 
ing, pulleys,  etc. 

Fourth.  To  effect  simultaneously  with  these  results  an  econ- 
omy in  the  excessive  expenditures  for  tools  of  all  kinds,  by  elim- 
inating waste,  introducing  more  durable  and  serviceable  tj-pes, 
and  avoiding  undesirable  investments. 

Fifth.  The  close  and  detail  supervision  of  tools,  machines  and 
methods  in  railroad  work,  as  it  is  found  by  Fred  W.  Taylor  to 
be,  in  commercial  work,  an  indispensable  factor  of  shop  better- 
ment and  individual  labor  reward ;  it  is,  moreover,  possible  to 
effect  many  cost  reductions  by  the  methods  alone,  irrespective  of 
the  labor  stimulus,  as  in  the  case  of  cylinder  and  eccentric  drill- 
ing jigs  and  other  jigs. 


FIG.    I. — MANUFACTURING  TOOL  ROOM   FOR  THE   SANTA   FE   SYSTEM   AT   THE  TOPEKA   SHOl'S. 


of  locomotive  parts,  centrally  manufactured  at  the  Topeka  shops, 
it  was  realized  that  the  tool  and  machinery  equipments  of  the 
shops  and  the  methods  of  doing  the  work  must  be  the  very  best. 
For  this  reason  special  attention  was  directed  to  the  tool  and 
machinery  problem  at  the  beginning  of  the  betterment  work,  an 
attention  which  has  been  consistently  followed  up  to  the  present 
time. 

While  the  technical  journals  have  made  some  mention  of  this 
phase  of  the  work,  its  importance  as  the  keystone  in  the  arch 
of  betterment  and  economy  for  the  production  of  efficiency  has, 
perhaps,  been  lost  sight  of  in  the  more  extensive  mention  that 
has  been  made  of  matters  of  greater  magnitude  in  tlie  gross 
amount  of  costs  involved.  ''    '  " 

The  purpose  of  this  article  is  to  consider  the  details  of  this 
remarkably  successful  application  of  commercial  tool  methods  to 
railway  shop  practice.    The  plan  of  this  supervision  comprised: 

First.  The  use  of  tools  that  would  foster  the  wholesale  pro- 
duction of  standard  locomotive  and  car  parts  at  the  central  shop. 

Second.      The   development  and   application   of   special   tools. 


This    involved    the    development    and    manufacture    of    many 
classes  of  tools  as  indicated  in  the  following  synopsis: 

I. — General  tools  and  devices  for  use  generally  over  a  large 
part  of  the  work  and  in  almost  all  shops,  including: 

a — Three  sizes  of  bevel  gear  angle  device  for  getting  into 

restricted  quarters  v.ith  an  air  motor.     See  Fig.  2. 
b — High  speed  flat   drill  chucks,   No.  5  Morse  taper  shank. 

See  page  458,  December,  1906,  issue, 
c — Knuckle  joint  reamers. 

d — Universal  joints  for  reaming  in  restricted  quarters, 
e — Standard  punches,  stocks  and  couplings.     See  page  459, 

December,  1906,  issue, 
f — Standard  worm  driven  air  hoist.    Fig.  3. 
g — Standard  blacksmith  tools.    Illustrated  by  flatter  shown  in 

Fig.  4-    V       V  ;        • 
h — Standard  rivet  sr»np*. 

i — Standard  high-speed  lathe,  planer  and  boring  tools, 
k — Various     standard     taper     reamers     for    erecting    work, 
such  as : 
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,lent  of  the  end  sIkk-Ic  sitTd  i,s  foiiiul  from  equatiiii;   tlic  nul  mo 

men  Is : 

w       I 
1  jO>>««>Xi    -A'  '  ■'        '"'" 

The  one  approxiinatioii  in  tlib  analysis  is  the  assuinpliun  n]MMi 
which  the  vahu-;.  oi  V  are  ha>ctJ.  .'lliese  are  quite  near  to  Itciny 
correct  without  much  calcuhitioii.  To  he  precise,  they  are  tire 
reacti(xiis  from  the  tlircc  span  coiitiimous  side  girder.  The  same 
remark  wiU  liold  true  in  the  graphical  analysis  and  the  moment 
curves  at  the  center  of  the  car  will  hi  reducid  l>y  the  rlimina- 
tion   of   the   Cintral   l'>:id< 
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l'"'>rcer*  in  p<>iinil.s 


Ann   t<i 

■"•■ciioii  111 

fen 


l'i:*rl«,H-r.- 

Kc.ii-tibu 

-^-f^4:bMV*!^ 

I'latl'Tni 
-n-l  sill 

!■: 

I' 
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»,  .intilerei 

f 

I 

VH'(        .  ..      1.) 

1;Ih1  >1i'..  k 
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l<t-ii(liiiu  tiuiiiifiit  in 
foiil   tioijiuls 


Pl\-  l'jX->  I'sX-^ 

I. 


\     :i-l.  — 1-,\  — r:a-rj»> 


-    Tj-X.— I\l. 


-1'  X      !• 


\  ■  .1  •  !►   C^-ta  ♦•1> 


.)      ,1  ■  i.> 


I  ]< 


Wtliave  iK'^vil  ih.ii  liu  LW<*iini»elMkUK»u  ol'.a  .-t.mdard  cenur 
>i1 1  iix*ea  iiiibt  fe.'Ls^ible  if'  iniiforuiit^-  in  sfreirgth  is  to.  be  e<^n- 
>ide^ed^.ffltf  wore  jnlportance  than  uniformity  in  the  size-  ■  i 
I.ie^ams  for  this  elemciu  of  the  under  frame.  There  is.  however, 
:i  certain  portion 'bf  the  area  of  the  hox  girder  center  sills  which 
-■'Uhlj>e.  adopted  as  a,  standard  and  the  desired  result  ei-f  uni- 
t'Orm .stYeilgth  stHt.  be  se<?ttrcd.  The  section  oi  the  structural 
beJHUs  ccndd  be  tbu-i- ; speciticd  and  the  increased  resistatice  a • 
the  Various  ■•cctidtwti'/'taicc  c.lrc  of  the  distufhinii  strains  for 
increased  '"•'"■  litij'h  /pr  -varieiv  of  hi  dim.-  lit  provided  hv  the 
proi>cr  n-  plat^s.*^ 

\    -ludy  oi  vh-tt-rari  hnih    tor  >inular  ^ryice  conditions  upon 
tiiL-  \ariouS  railroads  yields  no  iderta^  to  just  what  the  gemral 
opiVioii-oi  car  dcsigner.-i-, would, be  ill  re>pcct  to  the  >izc  of  sueli 
arta.    •  "f  hef.  if rtitg^^o  ri «  ii*^yv  in  sci; V ice  e.>\ teidsi   f tpm  a  iitt le  b Vi  ' 
/td^SqiUtfe  inch*-  his"  is  a  Very rAvide. variation       I't-ili 

aKJe  25  .sffUtire-  i.uchtv,  til  the  chaimels  .or  I  beams  would  he 
most  convenient  to  niOet  the  requircniepf*  '>f  -"-encth  :i-  ii'",.l 
in  our  prc\ioijs  article  tipon  etid  shock,. 

Uniformity   in  J-pecilicafiv3*hs  ./fpr  .:ctid^  strcniitli    r« 

.«^iFe<|  at..*uch.a  shbck  "vrouid-  se^iu  to  he  necessary  before  luii 

formity  itiVrctsfe  area'-cojttW  1-.K'. secured.     The  one  nanirally   fol 

lows  tlie  other,     V  ^•^  ..';:■    ': ''' 

Aijain,  this  uiViforuv  .area  would  he  afTcctefl  bt'  the  character 
of  the  iorhj  <Ji  loiul  trsftisrierence.  The  adoptioti  of  standard 
.'trcas  then  wbiihl  ><eni  •      '  'pnre^l  for  each  form  of  load  ae 


111'     ."^IME   GlKIMR. 


Ihe  s»xle':girdei'  iiv:this\ipar  fUtters  freini  tliat  of  the  pnvioiis 
form- in  htjins  a  continuous^  beam  <>f  t>«'0<'qt>a I  and  one  nneipial 
spans,  with  a  uniform  kuhns  upf»n  them.  The  moment  fonnuhe 
developed  for  sijch  beams  is  applicable  to  this  iiirder.  W  lure 
the  girder  is  cut  by  a  door,  placeil  over  the  cantilever,  the  con 
dition  becomes  that  of  a  simple  ended  beam  at  this  point  for 
all  purposes  of  calculation.  This  is  not  quite  true  since  tlie 
side  sill  angle  is  contitnious  and  the  d<i<ir  jiosts  are  tied  at  tlie 
'r>p   very   ^i-cnrfly.  hut    -nch   an   assiimp'ioii   trr<   nn   the   «-ide   of 


iiunased   safety.      The   door   oi>eniii^    arrangement    through   tiu. 
unikr  may  make  beams  of  various  charactef  of  end  suppc>rt  0 
tastiuing   out   of   the  beam.      This  girder  must  Ijc  exammetl  lO; 
delkction   and   of   the    types   of    beams,    that   of   the    contimiou 
ln;im  is  least  dealt  with  in  te.\t  books  in  so  far  as  deflcGticn  1 
concerned.    To  develop  a  formula  for  the  detlection  of  such  ;i 
i:ir(ler  it  is  necessary  to  integrate  the  tangent  tormulr. 


.'  I  K 1 


12M,.(3x  --  1,..   -   4Vfc<S\»-^;l^)-^  tWa^ix'i^'iV 


Ux 


I  Ins  operation  carried  om  and  the  constant  of 'int<^^ration 
wahiatvd  from  the  relations  that  y  =  0  when  x  =  c  anc  «,l5'i 
\     -    It.   will  give : 

Snhsiituting   in   this  the  value  of:- 


■M„  .-     M.-i- J-iVVJ^ 


\, 


and  remembering  that  y 
tlurr  ri  suh.s  : 


I  a  ma.\imum )    w  hen   x   = 


(Mu  4^AMo^,>: 


vv„i«. 


lOEI  TISIF.I  .  .... 

I  his,  tlicn,  is  the  general  formula  lor  the  detlection  of  rhfe  coti- 
tr.il  iiointoi  a  .uniformly  loaded  continuous  beam. 

.\  linal  investigation  sbotild  show  these  deflections  10  be  na- 
ai>[irtciahle.  The  point  of  greatest  delKcti<>n  will  be  lovmd  t ' 
lie  located  at  the  center  of  the  car.  If  the  points  of  centtr-.-i'.'. 
sui»porl  for  the  side  girder  all  deflect  together  and  the  defec- 
tion of  the  side  girder  is  minute,  the  alignment  of  th^  'id- 
-in<  will  always  present  the  appearance  of  the  straight  lint  rfe* 

I  he  side  girder  of  this  foriH  carries  hut  the  superstructur- 
lo;!«|  .,n<l  need  not  beaf  a  similar  strength  for  the  sameikngt-i 
as   that  of  the  first   form  which  does  all  the  load  carrying. 

It  is  well  to  note  that  in  this  type  of  girder  the  changing  :viv. 
nunts  cause  a  greater  portion  of  the  bottom  chord  to  I't  -th' 
compression  member  than  is  found  in  the  beam  with  ovc'rhang 
ing  ends  in  the  Form  I.  This  is  as  it  should  he  for  load  carry 
iitg,  as  les*  duty  is  here  imposed  upon  the  posts  than  in;  the  re 
\  efse   Condition,  .  ;■ 

The  resisting  nioment"i<  tlie  same  in  form  as  oiF  sidi^  gitcic: 
tor  I'orm  \  In  general  it  is  the  resistance  of  a  plate  girdt: 
considering  the  web  plate  to  really  perform  its  shar«  ofuhe' jbA': 
<;iri-yi:ig  burden.  ';;:/■;..•■; 

I  his  discussion  of  Form.II.  hut  supplements  the  general  .urd<v - 
frani<>\fciuarks   in   the -.Deceniber,.,  1907,  iaud  the  Januarj','  loob. 
issues,.   The  liniitatiiius  govennng  weight:  economy  as  cpncc  r- 
ir.itial   eost.    m;iiiitenance   and    repair  :iTi<l    transportatiot^    c<"'S'- 
reliahility:  and  the  general  limitations  of  comfort,' convcnitnc' 
sanitation  and  a"«thetics,  together  with   the  limitations  imp'- 

\    sjHcial  services,  arc  there  (H-alr  with  in  detail.     The  strengru 
and    rtlialjility    factors   for   end   shocks   and   vertical   lading    i<' : 
the  variiuis  services  are  considered  and  the  undcrfranic  and  si'i 
girder  tersely  discussed  in  general.    The  gwu-ral  theory -pf  de 
sign  for  the  center  sills  is  als*/  worked  out,  .both  gra{>hicaljy  . ' 
;iii.ilMie:itl\    in   tfiose  ■Section'-. 


(\\T-\uxiS  AV.\xtKii!^Mj'.];T,.'  ^l    Ri-illy,    niechanical    .fupt  r; 
teiident    of    tlie    Vueh-IIan    Railway    Company,    TJmited.   W'oxti^ 
Slia,  t'anton,  China,  advises  that   he  will  be  pKaMd  to  rccti\' 
c;ital<'gs  and  circular  matter,  prici-  anrl  disc<.>unt  lists,  of  sh"i 
machinery,  car  ;ind  locomotive  equipment,  etc.    The  main  line  -  ' 
this  niail.   in  operation  at  present,  is  alwdit   thirty-nine  mUre  n 
length.      Work   is   being   rushed  to  yet    the   first  J50  miles   Cf 
stnicted.      .\!    iireseiil    sevetueen   h^coniotives  are   in    service   ;:    ' 
tliree  more  have  V»ecn  orderexl. 


C.\.\.\i'i.\.\    k.Ml.WAY  'Clli:    Sriioi,  Ak.siiii-.— Mr.    JaineS"  T*'--^ '  ■ 
secretar>'  of  the   Canadian   Railway  Club,    Bo.x   7,   St!   I^nnhtrt 
Quebec,  announces  that  examinations  for  the  four-year  .echol.'.r- 
ship  in   apphed    science,   at    McGill   I'niver'iity,   w-ill  be   held  d^ 
June   15.     Thi-:  examination  i«  open  to  minor  «<^»iis  of  n-'f  v-i't./ ••- 


A 
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GENERAL   TOOL   SYSTEM 


A  i(  ilisov/ TopKi^'A  &  :^.\xt.\  Ffc  RAiLV\v\r 


Previous  issues  ot  tiiis  jtmnnJl  have  oYllctlspe^ii^iV  attention  to // 
the  comprehensive  I.etternKnt  work  undertaken  in  the  nioiiye 
power  department  of  the  Santa  Fe.  This  work  was  inauguratetl 
early  in  1904,  at  a  time  of  lahor  difficuhies  and  upon  coinpletiop 
of  one  of  the  hirjjest  hx-ouiotive  repair  sliops  in  the  country,  at 
Topeka.  At  tlic  same  time  the  managing  officers  undertook  to 
make  adequate  provision  for  an  innnensely  increasing  traffic,  that 
was  clearly  foreseen,  by  the  accpiisition  of  a  large  number  of  the 
most  modern  and  very  heavy  locomotives  for  both  passenger 
and  freight  service.  -  -     " 

In  undertaking  the  betterment  work  it  was  the  desire  of  the 
management  to  use  this  motive  power  to  the  best  advantage  an«l 
at  the  same  time  to  keep  the  repair  co^^ts  of  these  large  and  new 
types  of  engines  within  a  reasonalile  figure.  Most  of  the  loco 
motives  were  compounds,  many  of  iheni  of  the  balanced  type. 
In  order  to  adequately  take  care  of  the  shopping  of  these  eil-=, 
gines,  ancl  to  carry  out  thoroughly  a  system  of  standardization 


.Jtgsi  itev-iceS  and  favilitfes  that  .would  lighte« "irtie  iafeiir'^fft  tiu 
men  and  increase  their  output  capacity,  thws  acting  as  an  aluio-i 
inseparable  adjunct  to  the  iittrodttction  of  alt  indi\  idttal  enC:  i 
■system  of  reward. •   -/:-•' /-^^.i:/ '■;':■'/■  r  :.■.../' \< :/■-'■: :■:■■■■ 

Third.    The  betteipniait  ol'-ii^  iuclud»ug^|»Qlor*,  sh?  i  • 

ing,  pulleys,:  etc^     J    ■'■    V^  .   v^ -^^.     "^ 

fourth.  To  effect  sinuiltantHiustj'  with  these  tesuhs  ait  econ- 
omy in  the  excessive  expenditures  for  tools  of  alLkindv.  by  eiim- 
inathig  waste,  intrnducini;  more  durab4e;.^n4,servi(ceat»l^  types. 
and  avoiding  Hnde>tral)le  nnevtments.  '. ..'    ■'  .:=";■ 

Fifth,  The  close  and  detail  supervision  of  tools,  rnacbines  anl 
methods  in  railroad  work,  as  it  is  found  byFretlW'v  Taylor.  10 
bi.  in  conunt-nial  work,  an  indisjHnsabU-  factor  OI  *hop  bett*  r- 
nient  «uk1  individual  labor  rewar<l ;  it  is.  moreover,  possible  '<"> 
c'fiTectniaiiy  cost  reductions  by  jhenietliods  alouc,  irrespecti\'e  >  t 
the  labor  stimulus,  a*v  hi  the  case  ^^i  cylinder  -and  ciJccntric  driU-^ 
ing  jigs  airdotlKir  jii-^. 


FfG;'  i.— 'MANtTFAGt.U«ijrt  TSpOI.  ROOM   FOR  THE   SAS'TA  FE^§yStEi«   AT   THF   tOTEK:<  SHfip>. 


of  locomotive  parts,  centrally  manufactured  at  the  Tojjeka  shops, 
it  was  realized  that  the  tool  and  m.ichinory  e(|uipinent>  of  the 
sliops  and  the  methods  of  dohig  the  work  nuist  be  ibe  very  hest. 
I'or  this  reason  special  attention  was  directed  to  the  tOol  and 
in.uliinery  problem  at  the  beginning  af  the  betternH'Utwbrlc,  itii 
alientioii  which  lias  been  cortsislently  followed  up  to  the.pfesenl 
time.  .  ■■  •■' ' -:  ■  -/:'-■:'/■" 

W  liilf  the  tcciiiiical  journals  have  niiidc  some  niention  .ot  this 
phase  of  the  work,  its  iinportanc^e;  ai»  the  kcystofie  iiv  the  a'"e"h 
of  betterment  and  economy  for  tlic  production  of  eBicivncy  has. 
perhaps,  been  hist  sight  of  in  the  more  extensive  mention  that 
has  been  made  <»f  matters  of  greater  niaytiiinde  in  the  uro^s 
amount  of  costs  involved. 

Tlie  purpose  of  this  article  is  to  cOn.siiU'r  the  details  of  .this 
remarkably  successful  application  of  coniniercial  tool  niethoils  fo 
railway  sliop  practice.     Tiie  plan  of  this  supervision  coniprise<i: 

lirst.  The  use  of  tools  that  wouhl  foster  tlie  wholesale  pro- 
duction of  standard  locomotive  and  car  parts  at  the  central  shop. 

Sccoud.      The   development    and    application   of   special  tool*. 


This    involved-  the.  devehipnuiu    and    niamifacttire  <ii:  Vasxiy 

classes  <if  lools  as   iiidieatid  in  the  folh»winf;   synopsis:,  --""' 

I.— General  t<MjLs  and  devices  tor  use  generally  over  a  lat;.. 
pai^t.of  the  work  a»id  iji  almost  all  shops,  including-. 
'  •  ;.H.T^Thr:ee  sizes  of  l^'Vel  gf^ar  aitgle  .de^^ 

roiricted  quariers  v.iih  ah  air  niy^or.     See  Fig.  2. 
i<~ High  speed  Hat   drill  chttcks.   No.  <rM"r*---  ':w(":  - 
'  ■        See  page  458,   1  )eeembt'r!   l<K»f».  fssne. 
e^Knuckle  Joint  .reamers. 
•.f.      d-— Universal  joints  for. T'eann'ng  in  restricted  qtiarters. 
-     -  c— StaiidanJ  piutclies.  stocks;and.:CoiH)liin^gfS,     See  page  .4i«/. 
'l>eeeniber,  ItAKv  i't>ue;.      :  /     ■ 
f-— Standard  worni  driven  air  hofet.'-^f^'^ ^3^^ 
:  g-^Standqrd-blacWshiith  tfllils.'  liliHtraie^^^  by  flatter  ,sho^:jiirr, 
'■/:: /;-;./~I^;.  4.- ■  ■,-,-;  .(-■■_:...■■  ■ 
h--Standard  mxt  ;si>air~v 

i— Staiulanl  higli-spre*!  latht;,  planer  ^n«i-i»orin^tool«. 
1<— X'arioiis    stan«lard    ta.fiiT   ■rcatMir"'     f«Hr '  >rvctii««; vw       . 
-nclviasu;-- 
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^ote:  All  nraairn  Fluid  ulth  Ufi  Hand  >!^■^nU 
6!  'pilc'h  aBil  Culllui  F»-> »  Ra<lik1 

FIG.     5. — STAXDARU    (  ROSSHEAD    AND    PISTON*    REAMERS.      THERE    ARE 

XIXE  SIZES  IN  ALL   WITH   Dl.\ METERS  VARYING  BY  THREE-EIGHTHS 

OF    AN    INCH.      THE    THREE    SMALLER    SIZES    ARE    MOUNTED    ON 

I-IN.     ARBORS     ANU     THE     SIX     LARGER     SIZES     ON     I^-IN. 

ARBORS.      ALL   OTHER   DIMENSIONS    ARE   UNIFORM. 

Standard  taper  reamers  for  blade  pins  used  on  all  standard 
classes  of  engines,  thus  making  it  possible  to  manufacture  blade 
pins  on  an  automatic  machine. 

Standard  taper  knuckle  joint  pin  reamers  used  on  all  classes 
of  engines,  reducing  the  nimiber  of  reamers  in  each  shop  to  only 
four. 


FIG.     2. ANGLE     DEVICE     FOR    DRILLING     AND     REAMING     IN     CLOSE 

QUARTERS.       THREE     SIZES     ARE     MAIIE,     THE     ILLUSTRATIO.V 
SHOWING  THE   LARCIEST. 


i^-\ 


Fic;, 


FIG.     4. — STANDARD     BLACKSMITH     FLATTER.      AN     EXA.MPLE    OF 
ECONOMICAL    STEAM    HAMMER    FORGING. 


3. — STAXD.VKIi    .MOTdK    i:i.()(.  K    AXI)   TACKLE,    DESKJXED   AND   BUILT 
IN    TOPEKA    TOOL    ROO.M.       A.X     EXA.MPLE    OF    CAPACITY    FOR 
REFINED     MANUFACTURE. 


June,  1908. 
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FIG.   8. — CENTERING   MACHINE  DESIGNED  AND  BUILT   IN   CENTRAL   TOOL 

ROOM.      THE   COST  OF  THE    M.«iCHINE   IS   LOW  J    IT   IS   RAPID   AND 

ACCURATE  IN  OPERATION. 


the   shops 
issue.) 


(See  pages  458    and    459,    December,    1906, 


2. — Special  devices,  such  as  mandrels  and  chucks,  to  facilitate 
the  machining  of  various  classes  of  work. 

3. — ^Jigs — attachments  to  machines  for  the  economical  produc- 
tion of  various  kinds  of  work. 

4. — Templets  and  jigs,  such  as  illustrated  in  Fig.  7,  to  obviate 
the  necessity  of  la^'ing  out  work.    Includes  jigs  and  templets  for: 
a — Drilling  steam  chest  stud  holes. 
b — Drilling  cylinder  stud  holes. 

c — Drilling  cylinder  saddles,   cylinder   heads,   valve  chamber 
heads,  spiders,  follower  plates,  eccentric  straps,  steam  pipe 
elbows,  packing  glands, 
d — Laying  off  driving  box  brasses, 
e — Drilling  flue  roller  casings. 
5. — Special  machines : 
a — Centering  machine,  illustrated  in   Fig.  8. 
b — Snap  ring  packing  ring  milling  machine.     See  page  •334, 

September,  1904,  issue.    ■  ">     '' 
c — Crank  axle  pin  turning  machine.     See  "The   Solution  of 
the  Crank  Axle  Problem."  in  this  issue. 


FIG.    6. — THE   KIND  OF   REAMERS,    WITHOUT    STAND.\RDS    AS    TO    SIZE,   TAPER,  LENGTH,  OR    .MANNER  OF  CONSTRUCTION 

AND  DESIGN,  THAT  RESULTED  IN  ONE   SHOP  FROM   THE  WORKING  OUT  OF  THE  IDEAS  OF  THE  INDIVIDU.VL  FOREMAN. 

THESE  REAMERS  ARE  THEMSELVES   NOT  ONLY   SEVERALLY    MORE   EXPENSIVE  TO  CONSTRUCT  THAN  THE 

STANDARD  ONES,  AND  LESS  EFFICIENT  IN  OPERATION.  BUT  THEY  ALSO    MAKE  THE  WORK  ON 

THE   LOCOMOTIVES   VERY  COSTT.Y   IN   REPAIRS    AND   REPL.\CEMENTS. 

Standard  taper  link  motion  pin 
reamers.  Standardizing  the  taper 
on  all  link  motion  pins  of  all  en- 
gines will  not  only  reduce  the  num- 
ber of  reamers  at  each  point  to  a 
minimum,  but  will  make  it  possible 
to  concentrate  the  manufacture  of 
pins  at  a  central  point,  supplying 
all  outside  points  on  requisitions. 

Standard  crosshead  reamers.  The 
taper  on  piston,  crosshead,  and 
wrist  pin  fits  was  standardized  for 
all  classes  of  engines  on  the  sys- 
tem, reducing  the  number  of  ream- 
ers to  only  nine  as  shown  in  Fig.  5. 

Standard  reamers  for  reaming 
frame  holes  to  standard  sizes,  mak- 
ing it  possible  to  concentrate  the 
maimfacture  of  finished  engine 
bolts  for  the  system  at  Topeka, 
thus  using  the  automatic  bolt  ma- 
chine Jo  its  full  capacity. 

Besides  these,  nine  special  stand- 
ard ball  joint  reamers,  with  insert- 
ed blades  diametrically  opposed 
but  unevenly  spaced,  were  shipped 
to  the  principal  points  on  the  sys- 
tem in  order  that  a  standard  ra-  i  ur.  7. — cylinder,  cylinder  head  and  steam  chest  jigs  for  drilling  stud  holes  accurately, 
dius  might  be   made   on   all   steam  thus  insuring  the  use  of  standard  manu^f.\ctured  parts,     hardened  steel  bushings 

pipes   on   engines   passing   through  for  thp  various  sizes  of  d^lls  are  provhied  with  these  jigs. 
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ilC.   8. — CEMEKING    MACUIXF.  Dl.SlC.XLlJ  AM"  liUILT   IN   I  K.N  TKAL   If>t.I. 

ROOM.      THi:   COST  OF   TllK    MACHIXE   IS   LOW  :    IT   1>   KAPll"    AXI> 

AiTTRATE  IX  OPERATION". 


^j.—  Spiviar  device:?,  sucli  as  man^lreli  ami  chucks,  lo  I^ciiuaic 
ihe  niachiiiiujr  o.t   various  chissc<  of  work. 

3.— Jigs — attachinciits  to  machines  for  tire  economical  prcwluc- 
li<»ij  of  various  kinds  of  ivork. 

4.— Templets  and  jifis,  sucli  as  iHui^t rated  in  hig.  7i  to,.<jt»viat-- 
tlie  iieeesMty  of  laying  out  work.    Inrhwle«i  jigsand  templct^^  fvT 
a— Drilling  steam  chest  stud  hole-. 
1*^— Drilling  cylinder  stiid  holes. 

e— Drilling  cylinder  satldles,  cylinder  heads,  valve  chaiul« 
head«,  spiders,  fnlk)\ver  platvs, x'Cctnrtr.ic  Mraps,  5team  prin 
elbows,  packing  glands. 
<t— Layinji  oft  dri\  iny  l»ox  brasse>-. 
<■  -I)rilhn.i;  llm-  roller  casings. 
5.— Special  machines : 
a-^Centering  machine,  ilhistraud  ni   iiii.  S.     ;      , 
1»— Snap  ring  packing  ring  miUing  machine.     See  p.'ii;'-*:- 4 

.September,  1904,  issue.  "' .!  :  .i' '=-"•?' i: 

V— :€f ahk  axle  pin  turning  iiuichinCf     Sec  "Tb6  $oIut nMi :  • . : 
lliv  Crank, A '^Ic  rroldem/:\  in  tiVi^  issue.;' 


Ik.,   6. — THE    KIND  OF   REAMERS.  AvlTlfOUt   STAXU.VKDS   ivS.  .3^0  sizE,.  T^^^^^  IKNGTH,  I*  >I.\.\\\ER  OF  iXlXSTRI^tTlUN 

AXI»   I>ESI(,X,  THAT  RESULTED   IX   ONE   SHOV   FRO>I    THE  WOKKJ.X(;  OVT  OK  THE  IWEAS  OF  THE  4XIHVU»rA1.  FMkK>i:\V. 

THESE   REAMERS   ARE  THEMSII.VI'S   XOT  OXLV   SEVEKALI.V   MORE   EXPEXSrVE  TO  (:OXSTRl<  T  THAN"  THE 

STAXDAKU  UXES.   AXU  LESS   EFFICIENT  I.X01'ER;\T10N.  Kl  T  THEY   ALSO    MAKE  THE   WORK  t"X 

TIIK    LorOMOTniES  VERVCOSTfcV^  IX   REPAIRS   ANOKEPr-ACEMEXTS 


.*>tandard  taper  link  motion  pin 
rianiers.  Sland.inli/m.u  the  tajnr 
on  all  link  motion  pins  of  all  en 
liines  will  not  only  reduce  the  nmn- 
lii  r  rif  reamers  ;it  each  point  to  a 
inintmum.  but  will  make  it  ])o»ibl<' 
'o  concentrate  the  manufacture  of 
l>in-<  at  a  central  point,  supplying 
.ill   outside  points  on   re(|uisition>. 

Standard  crosshe.id  re.inuTs.  Ihe 
lajK-r  on  piston,  cro>>head.  and 
wrist  pill  fits  was  standardized  for 
all  classes  of  enuiiu-s  on  the  sys- 
lem,  reducing  the  nunibiT  of  ream- 
iTs  to  only  nine  as  shown  in  Fig.  5. 

Standard  reamers  for  reamine 
iranu-  liolcs  to  .staiul.ird  sizes,  niak 
iti«  if  possible  to  concentrate  the 
in.inufacttire  of  iinishc<l.  engine 
'•oh-^  for  the  system  at  Topeka. 
'luis  usintr  the  automatic  iMjltmh- 
'■liine  to  its  fidl  eajKicity. 

in  sides  these,  nine  special  stand- 
■trd  ball  joint  reamers,  with  insert 
' '1     blades     diametrically     ojtposed 
lint    unevenly   sp.iced,   Wv-re   >bipped 
'o  tiie  principal  iHjints  oil  the  sjrs 
'i?n)   in   order  that   a   standafd  ra-. 
dins  might   be    m.ide   oit   all    steatti 
pijHs    on    eni.;ines    pai^-^inc!    tlirouob 


J  (<f.  jr.<---<yj.I)Si»V:K.  CVM»CpF.R  riEAi)  ANB  .^^TFASI  iUHF^T  JIGS  FOS   DRtf.rrN^f:  snjl»  WMJ?^  >«Vl|tATri.V 
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d — Complete  rc-ounstructioii  oi  cyliiulcr  boring  iiiachiiie,  as 
shown  in  Fig.  9. 
6 — Machine  improvements  :* 

a — Speeding  up  line  and  countershafts. 

b — Pulleys  enlarged. 

c — Wider  driving  cones  applied. 

d — Larger  feed  cones  and  gears. 

e — Use  of  bronze  worms, 
f — Steel  gears  and  pinions. 

g — Increase  in  size  of  motors  for  moior  drives. 

h — Standard  abrasive  wheel  stands.     Fig.  10. 
7. — High  speed  milling  cutters  and  gang  cutters : 

a — For  heavy  production  work  on  shoes  and  wedge-;. 

b — Cutters  with  inserted  teeth   for  side  rod  channels,  eccen- 
trics, eccentric  straps,  etc. 

c — For  small  accurate  work  on  flanging  (lie<;,  MCR  tire  and 
knuckle  gauges,  tire  tinishing  tools. 


and  the  work  is  directly  under  the  supervision  of  the  general 
tool  foreman. 

The  general  storehouse  stock  of  standard  tools,  as  shown  in 
tig.  12,  is  an  indication  of  the  economy  and  advantage  incident 
to  the  policy  of  centralized  standard  duplicate  manufacture  of 
railway  tools,  instead  of  the  general  practice  of  each  local  shop 
manufacturing  individually  from  individual  varying  and  special 
designs.  Under  the  new  policy  not  only  are  the  tools  more  per- 
fectly designed  and  built,  and  more  cheaply,  biit  the  needs  of  all 
shops  are  served  more  promptly  and  efficiently  by  the  finished 
stock  at  the  general  storehouse,  a  stock  which  is  much  smaller 
than  would  be  needed,  were  each  local  shop  to  protect  its  own 
requirements. 

The  foregoing  covers  in  a  general  way  the  mechanical  features 
of  the  tool  system,  as  carried  out  in  successful  practice.  In  order 
to  make  the  system  effective,  and  maintain  an  efficient  but  mini- 
nuun  stock  of  tools  at  all  shop.s,  a  tool  stock  book  is  provided. 


FIG.    9. — IMPROVED   CYLINDER   BORING    M.\CHINE    K.NTIKKLV  KtCUNSTKlt TEU  IN   kAlLRO.\D  SHOP  AND  TOOL  ROOM. 

THIS  IS  AN  EXAMPLE  OF  THE  FACILITY  WITH   WHICH   EVEN  LARGE   SPECIAL   MACHINES   MAY  BE  PRODUCED 

BY  A  THOROUGHLY  ARRANGED  AND  EQUIPPED  TOOL  ROOM   AND  FORCE.      THIS   MACHINE  WILL  UORE, 

FACE  AND  FINISH  COMPLETE  AN    18-INCH    SINGLE  CYLINDER   IN   FROM    TWO  TO  THREE  HOURS, 

WHICH    IS   EQUAL  TO  THE   PERFORMANCE  OF  ANY   COMMERCIAL  TOOL. 


The  general  tool  room  at  iopeka  is  equipped  to  handle  tool 
work  of  every  descript'on,  having  all  the  facilities  and  labor- 
saving  devices  and  methods  that  have  proven  really  efficient.  Ex- 
amples of  lessened  costs  of  production  under  the  new  system, 
with  improvd  quality  of  output,  may  be  given : 

Turningr  flue  roller  pins,  former  day's  output,  S  in  ^0  hours;  present  out- 
put,  id   in   10  hours. 

Milli.-is  a  iSyi"  reamer,  complete,  former  time,  7  hours;  present  time, 
3.2    hours. 

Forgrinj  blacksmith  flatter  under  steam  h.immer,  formtr  cost,  24c.;  present 
cost,  I3c. 

Another  new  departure  in  railroad  practice  is  shown  in  Fig.  ii ; 
this  is  a  special  tool  hardening  room  equipped  with  a  gas  fur- 
nace and  annealing  ovens,  water,  oil  and  air  baths,  and  all  facili- 
ties for  the  production  of  perfect  tools  without  failure.  The 
temperatures  for  exactly  uniform  product  are  determined  by  an 
electric  pyrometer,  ai^l  not  by  color,  thus  eliminating  all  chance 
of  error.    This  room  is  adjacent  to  the  manufacturing  tool  room 

*  See  article  on  "High  Speed  Steel  in  Railro.-.il  Sliops."  hy  Htr.ry  W. 
Jacobs,   in  the   September,    1904,   is^iie. 


The  sample  page  of  this  book,  illustrated  in  Fig.  13,  shows  the 
arrangement  of  columns  for  keeping  a  record  of  tools  on  hand 
and  on  order,  by  months.  The  book  is  ruled  so  that  a  double 
page  contains  the  record  for  a  fiscal  year,  thus  providing  a  per- 
petual inventory. 

On  the  first  of  each  month  all  books  are  sent  to  Topeka,  along 
with  the  monthly  requisition  for  the  tools  required.  The  books 
are  then  checked  up  with  the  requisition  and  immediately  re- 
turned. Requisitions  for  tools  arc  made  once  each  month.  A 
direct  supervision  over  each  tool  room  of  the  system  is  thus  ob- 
tained and  the  maintenance  of  the  tool  room  equipment  is  not 
left  to  the  individual  judgment  of  each  tool  room  foreman.  This 
method  has  not  only  kept  down  the  stock  of  tools  to  a  mini- 
mum but  greatly  increased  the  efficiency  of  every  tool  room  on 
the  system. 

The  methods,  organization  and  details  of  operation  of  the 
tool  sjstem  have  been  covered  in  a  bulletin  issued  by  the  as- 
sistant superintendent  of  motive  power.  This  bulletin  is  posted 
in  all  shops  of  the  system  for  the  instruction  of  both  foremen 
and  workmen.     Ry  this  means  all  concerned  are  made  fanjiliar 
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FIG.    II. — TOOL   HARDENING  ROOM   AT  TOPEKA   SHOPS.      HERE  ALL  THE  CUTTING   TOOLS    MANUFACTURED   IN    THE   TOOL 

ROOM    ARE   TEMPERED   OR    HARDENED. 


FIG.    12. — GENERAL  STOREHOUSE  STOCK  OF  STANDARD  TOOLS    MANUFACTURED  IN  TOOL  ROOM  AT  TOPEKA  AND 

SUBJECT    TO    REQUISITION    FROM    ALL    OUTLYING    SHOPS. 


with  riie  rules  and  regulations  of  the  tool  system,  and  the  co- 
operation which  naturally  follows  has  greatly  increased  the  effi- 
ciency of  tools  and  tool  rooms.  .  The  bulletin  referred  to  i<  as 
follows  : 


TOOL     REGL'LATIOXS. 

Proper  and  economical  «ork  depends  upon  the  tools  used,  the  condition 
in  which  they  are  kept,  and  their  availability  for  service  when  needed. 
System  must  he  used  in  the  care  and  distrihution  of  tools,  so  that  exces- 
kive  anMHiotfi  oi  tbem  will  net  be  accumul.ited,   and  so  that  expensive  tool* 
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'i  — I'linjiliti    IT  (.•MU-lrtuMimi   'it    i'\lin«Ki-   N.inni;   inaolinii  .   a- 
•^liiiwn  ill  liy.  9. 
Machino  iinprovcincnts  :* 
.— Sf»«  c«lin>;  up  line  iand  tp.iJtitvr>luvi'  - 
I'r^Punt'VS  cnlargctl. 
c— ^Wivkr  driving  c<»jk;>  aj>iili>'l 
'.— Larger  feed  cones  and  gear^ 
-rUse  of  bf on/e '  worms. 
t— Steil  gears  and  pinions.  _  ,  .. 

-: — Invrrase  in  f^i/e  of  motors  for  nh>l'rr  dri\<  - 
i  —Sfaiidard  alirasivc  wheel  stand-..  ,  1-ig    id 
High  .speed  nn'lling  eutlt;Ts  and  gartg  ;4?ittter» 
^pQr  heavy  jirodiirtion  work  on  sho«.'>  ami  uiiIl;.  - 
!•— .Cutters,  with  insvrto«l  trt'tli    f'T  ^ui\-  vA   .■Iiainul-.   ■  .-.Tn 
txies,  ececiitric  stra|>s,  ell-. 
-='F<3tJ^  snWll'acctiTatv  \v<>rk  'Vw^,  ^H'.I'.  tiri-  ati'l 

;^ nnekh"   gange<.  I ttti  lrin.-I)ing  \<>iA~ 


ami  tlu'  work  i>  «lirri-il>  iiixlt  r  tlu  -njurv  i>ii>ii  uf  tlio  general 
iiM.I  forfinan. 

I  Ik-  giiuial  >i<iriliouso  .si"«rk  <it'  standard  tool>,  as  >iiown  in 
lii;.  IJ.  is  an  indication  of  the  economy  and  advantage  incident 
i.i  ilu'  policy  of  ctntrali/od  statidanl  duplicate  manufacture  of 
railway  to.>l>,  instead  of  the  giiicral  practice  of  each  local  shop 
inanufacturing  individually  from  individual  varying  and  special 
de.signs.  I'lider  the  new  policy  not  only  are  the  tools  more  per- 
fectly designed  and  huilt,  and  more  cheaidy.  hut  the  needs  of  all 
.shop>  are  -erved  more  promptly  and  etticieiitly  hy  the  finished 
<lock  ai  ilie  general  storeliou^e,  a  stock  whieli  is  niiieh  smaller 
iliaii  would  he  lui-ded,  wi're  each  local  -hop  to  protect  its  own 
ii  i|uirinniH>.  .  y  ::.  v.- \- 

rile  foregoing  cow  rs  in  a  genend  wjify  the  mechanical  features 
•  •t"  the  t<M>l  -v-ii-ni,  a->  carried  out  in  successful  practice.  In  order 
lo  make  the  system  etficti\e,  and  maiiUain  an  efiicient  l)Ut  mini- 
mum stoc!' <»f  tools  at  all  >hops.a  tool  stock  hook  is  provided. 


..    y.      l>VPiRO\TI>   tM  I.SIiER  BORINO    M  .Xelll.M-     i  \1IKI.1.V   Ul.i  .  N  - 1  Kl  *  11.11  i.N    K.VIl.Ko.Mi  ^lluj'  .\.\U  TOOL  ROOSt. 

THIS  is  .\N  EXA.MPLE  OF  THE  K.VCIUTV   WITH   WHICH    KVEN  LARGE   SPECIAL   M.ACUINES   MAY  BE  I'ROULTEU 

HY   .\  THoROUum.V   AKkANGl  It   A.NK  i:01II'J'l|t    llHtl.   K<M)M    AM)   KORCE.      THIS    M.^CHINE   WILL   UOKK, 

FACE   ANtJ   FINISH    COMPIFTK   AN    iS-lXiIl    SlNi.LK   CVLI-NKKk    I  .\    FROM    TWO  To  THREE   HOl'RS, 

VVMItH   i>  FjQVAh  TO  TIIF.  PERFORM AXCE  OF  ANY   COM.MERCL\L  TOOL. 


..«   ..,;,d    lo^.l    loi'Ui   .it     1  o]u  ka    1-   iquippetl    lo   h.iiulk    \'«>\ 
Of   every  deSGript?V>ti..   having  all  the   facilities  and  lahor 
■. injsr  devi^'os. ai>d  ftietlHHls^rhat  have  proven  really  eflicient.    i '\ 
.-:::plc<:  of  Iesk'ned'"«»st$  of  production  undet  -the.  ipew'  .j^vjteni. 
v.'rr  imnrovfl  quality  <^f' Output,  may  be  given: 

:vi  ;hK-  ruiici' T^'i\s^  Yt'n.ricrf'day'voiitpUt^^^^       •       •  :i.'Uj>;  i-i' ■ 
:'■. 'in  10  hour*;-.)'.   -'-.'V..  ;■'■■■' ■'^'''    ..■.■"■■  l-, 

■TS,-".-/ ■-        ■•    ■..    ,'■    ■■.•.'.■.■.-:','.■....■■    '  ■■  •   ..   ■ 

.inarMav'Jjstniih -flatter  utoiir/^cjiJTi  iw?WniiM-.  -   ■ 

\nother  new  departitre  in  radfoad  pnuniee  is  shown  in  Tig.  ii  : 
its  is  a  special  tool  hardei:ing  room  oiuipped  with  a  i;a-  fur 
1;  oe  and  annealing  ovens,  waur;  oil  and  air  haths,  and  all  facili 
■■S  t»t  jhc  production  t.tf  perfect  tool* without  failure.  The 
■.nijKTalures  for  exactly  luiiforin  pt"i>ditct  ate  determiiuil  l>y  :in 
electric  pyromet'.-r,  al:d  ii.i«>t  iiy  ci'lor,  thus.ehniin.iting  all  chance 
-"    -ror.    This  jfov«":Is  udjacent  to  lhe..iviaiftvf;icturitig  tool  ro-.m 

artklo'©o'*11yrh   Sfeeth^Stcc:   iv    7' ••''•■-'    .;'.,;.,...<•'„•    if,...     \\ 


1  he  -ample  page  of  this  l)uuk,  illustrated  iiv  Fig.  13,  shows  the 
arrangement  of  columns  for  keeping  a  record  of  tools  on  hand 
iml  oil  orrler,  1>>  month-.  The  book  is.  ruled  so  that  a  double 
page  contiiins  the  record  for  a  fiscar year,  thus  providing  a  per- 
petual inventory. 

(")n  the  first  of  each  month  all  books  are  sent  to  Topcka,  along 
witii  tlie  monthly  rc(iuisition  for  the  tQols  required.  The  books 
are  then  checke«l  up  with  the  requi-itton  and  immediately  re- 
turned. Reijuisitions  for  tools  ;ire  made  once  each  month.  \ 
direct  >upervi>ioii  over  each  tool  room  of  the  system  is  thus  ob- 
tained and  the  maintenance  of  (he  tOori"Oorn.equipiiieiit  is  iK)t 
left  to  the  indi\idual  judgment  of  each  tool  room  foreman.  Thi^ 
method  has  not  only  kept  down  the  stock  of  tools  to  a  mini- 
mum hut  greatly  increased  the  efticiency  of  every  tool  room  on 
the  System. 

The  methods,  organization  and  details  of  operation  of  the 
tool  system  have  Jn-en  covered  in  a  hulletin  issued  hy  the  as- 
.-i<tatn  -uperintendent  of  nioiive  power.  This  hulletin  is  posted 
in  all  -hop-  of  the  *y<iem  f'>r  the  in-tntction  of  both  foremen 
and   u.>rkme:\      1!\    ihi-   lUian-   all   eoncenied  are  made   familiar 
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Klft  ,ir.^tOt>L  HA«UtNI>X  RpO^  AX  TOPEK      SHOPS.      lltREAttTHtCVTTIXG  TOOLS    MAXUFACt  |K    THE-  TOOL 

feX>M:.\RE  TEMPERED  OR    HABDESEB. 


FfC..;  12,-rr^ENERAL  STOREHOUSE  STOCK  OF  STAN  HARD  TOOLS    -MAMTACTURED  IX  TOOLROOM  AT  TOPF.KA  A-Kl^ 

SL'iyEeT    TO   REOViSITlOX    FRUil.   ALL   OUTL^^^^^ 


■^  I'll  rtileii  and  Tcjiii  Jnt  ions' of  the  .tool'^s^^^^ 

'peraHpii  uliicii  n.iiiirally  t»>ll<>W5  lui-i  gxcatly  iiicrease*!  i^kv  vi^- 

•ienc\-   i:  •  »oU  aiul  U>«»1  rc»oni>. ,.  The  birtK'tin  retcrreil  '     i-     ~ 


TOOL-    Rra^ ; r.ATI«iX  >. 

ri"[>ir  uxid  o<;iwoniical  «'4rk  dO{»<-n»l<  uiH>n  tlio  .liK>!>  ii-^-«J.  the  cmidition 
'iw  wlijwfi  they  are  kept,  ainl  tlu-.ir  avaiUljility  for  service  whttii  ni>«-iled. 
Systvin  iiviijt.be  used,  in  tire  cnre:.iiifd:iJ»»triijiition  0[£  toolsj -^"ih^t  exces 
!«»yi^  aiWiunis  of  tlieiti  will  mi  ^k-  ipi'«ifmiiaM^;«HKi  i^^  that  i£x^«n&(>-.e  -tpoU 
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(Tom  1077  Stu<u«) 


S      111,1    Iv 


Section 


STOCK  BOOK. 


,       Catolofu* 

9,^rr,ba\ 

Units 
oi 

JUNE 

JILY 

AUGUST 

SEPTKMBER 

j        "'^ 

DESCRIPTION   OK  ARTICLES                1      KumB..- 

0«N«4     ^rUnt 

OaNaM      Of*»n* 

OaNaiK     Or«m4 

1 

FIG.    I.V — UPPER  PART  OF  OXE  PACE  OF  TOOL  STOCK   BOOK   IN   WHICH    EACH    SHOP    KEEPS  A   RECORD  OF  TOOLS   ON   HAND  AND  ON   ORDER. 
RECORDS  FROM  JUNE  TO  SEPTEMUER  ARE  CARRIED  ON  THIS   PAGE  AND   THE  REMAINING  EIGHT  MONTHS  ON  PAGE  OPPOSITE. 


will  not  be  kept  idle  in  one  place  when  tht-y  art  needed  in  another;  system 
must  be  used  in  the  standard  design  of  tools  and  methods  of  doing  work 
adopted,  so  that  the  work  may  be  properly  and   economically  done. 

With  these  objects  in  view  all  decisions  as  to  designs  of  tools,  jigs,  special 
devices,  etc.,  and  as  to  methods  of  doing  work,  will  be  made  after  refer- 
ence through  the  ol^ice  of  ,\ssistant  Superintendent  Motive  Power,  at 
Topeka;  all  suggestions  as  to  changes  in  methods  and  all  ideas  as  to 
changes  in  design  of  tools,  devices,  etc.,  or  as  to  new  forms  of  tools  or 
new  jigs  and  devices,  must  be  submitted  to  that  oflice  in  duplicate,  and 
receive  the  approval  of  the  Assistant  Superintendent  Motive  Power,  before 
they  can  be  put  into  effect  or  be  adopted.  This  is  necessary,  as  often 
ideas  and  methods  are  developed  at  considerable  expense  in  one  place,  when 
they  have  been  already  tried  and  proven  unsatisfactory  elsewhere.  This 
useless  expense  should  be  avoided.  Rtc(.>riiniendations  may  be  made  either 
through  the  ngidar  channels,  or   directly  by  the  men. 


Hll>-»4*-IOM  {Kg 


(font  2026  VtM*tH.} 

Santa  Fe. 


IN  ALl-CASf  S  WHERE  TOOLS  ARE  LOST.  BROKEN  OR  DAMAGED,  THIS  CARD  MUST  BE  FILLED  OUT, 

TOOL  BREAKAGE  CLEARANCE. 

lONLY  OKE  TOOL  TO  EACH  CARD.) 


No. 


...has 


(>aor  UTTU,  ■•SMMIIB  AMP  MAMS.) 


ChMk  Ntr* 

Worn  Out 
..  Damag0d 
..tith»n 
..Lott 


iuivs  rvu.  RAitB  or  too^) 


as  a  result  of 


._ Defectivt  KaUrial 

....  Accidtnt 
Ignoranc* 
Car»l»$an0as 


..„ -Size 

IHITIAU  ■■■■, 


'I    I      !>*■" 


O.K. 

This  card  must  be  signed  by  your  Foreman,    ..Z. 
one  of  the  following: 


TOOVKflM*. 


Om-b  TOOi.  PONCMAM. 


DATE 


I 


FIG.    14. — TOOL    BREAKAGE    CLEARANCE    CARD.       WHEN    A    TOOL    IS    LOST 

OR    BROKEN,   A   CLEARANCE    CARD    PROPERLY   SIGNED    MUST    BE 

PRESENTED  AT  THE  TOOL  ROOM  BY  WORK.MAN  TO  OBTAIN 

HIS    CHECK    ON    TOOL. 

A  system  for  checking  tools  out  frcm  the  tool  room,  checking  them  up 
in  the  tool  room,  and  inspecting  them  while  out  of  the  tool  room,  has  been 
developed  from  the  best  practice  in  u^^e  at  tirst-class  shops,  and  will  be 
thoroughly  instalk'c  in  all  tool  rooms  on  this  system. 

This  tool   system  will  comprise  the  following  features: 

A.  Perpetual    or   continuous   inventory    will   be   had   of   all    tools,   ma- 

chines, :iiid  devices  of  all  sorts  at  each  shop,  showing  location 
of  tool,  whether  assigned  to  tool  room  stock  or  to  the  perma- 
nent use  of  an  individual  man  or  gang. 

B.  Uniform  aluminum  checks  of  special  design,  Fix  to  each  man,  will 

be  furnished  from  Topeka  for  each  shop,  indicating  the  shop 
and  the  block  number  of  the  mcchanib  to  whom  issued;  these 
checks  will  only  be  issued  to  such  men  as  require  to  call  on 
the  tool  room  for  tools;  Topeka  will  be  called  on  for  such 
checks  as  are  required  from  timo  to  time,  which  will  be  for- 
warded by  railroad  mail. 

C.  Standard  tool   lockers  will  be  assigned  to  men  using  tools  as  far 

as  practicable. 

D.  Standard  tool  kits  for  each  class  of  occupation  will  be  determined 

upon  and  these  kits  will  be  supplied  to  each  man  when  he 
enters  the  service,  he  signing  up  for  same  and  being  held 
responsible  therefor:  the  man  will  also  be  held  responsible 
for  the  checks  issued. 

E.  A  regular  weekly  inspection  system  of  all  tools  will  be  inaugurated 

•IS  rapidly  as  it  can  be  I'ltnnized. 
In   additi-on   to    these   general    measures    the    following    special    regulations 
will   be   in   force: 


1.  Xo  tools  will  be  issued  from  tool  room  except  for  tool  check. 

2.  Xo   new    hand-hammers   or    monkey    wrenches  to   be   given    in    ex- 

change for  old  ones  unless  accompanied  by  an  order  from  t'le 
gang  foreman  and  marked  "OK"  by  shop  foreman;  chisels  and 
soft  hammers  to  be  the  only  tools  exchanged  for  new  ones 
without  a  written  order. 

3.  Xo  letters  or   figures  to   be   givi-n   out  in  lots  of  less  than   a    full 

set. 

4.  All  tools   out  on  check  must  be  turned  into  the  tool  room  every 

Saturday  night  before  the  tool-keeper  leaves  the  shop.  In  all 
cases  where  tool  checks  remain  on  the  board  over  .Sunday,  the 
tool-keeper  sheuVl  notify  the  tool  room   foreman  or  the  general 


FIG.     10. — STANDARD    ABRASIVE     WHEEL     STANDS     FINISHED    IN    TOOL 
ROOM   AT   TOPEKA,   AND   IN   '}ENF.RAL    USE    IN    ALL   SHOPS   ON 

THE    SYSTEM. 
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foreman,  and  the  men  whom  thes;  checks  belong  to  should  be 
required  to  give  an  explanation  for  not  returning  the  tools. 
In  some  shops  it  may  be  desirable  to  check  the  tools  up  daily. 

J.  In  all  cases  of  broken,  or  lost,  or  damaged  tools  the  tool  check 
will  not  be  returned  until  the  tool  clearance  card  (Fig.  14) 
has  been  personally  signed  by  the  general  foreman  as  per  cir- 
cular letter  N'o.  35S. 

C.  In  places  where,  in  addition  to  tools,  the  tool  room  is  used  for  a 
sort  of  shop  sub-store  for  small  engine  supplies,  such  as  cut- 
ters, small  bolts,  etc.,  the  gang  foreman's  orders  will  be  tpn- 
ored  for  these  supplies.  ?■•■•'■.?.     J  I-'-": 

7.  The  custody  of  all  high  speed  lathe,  planer,  and  boring  mill  tools 
should  come  under  the  tool  room  foreman,  or  the  man  in 
charge  of  the  tool  room.  A  man  starting  to  work  on  a  ma- 
chine requiring  these  tools  should  be  given  a  set  and  these 
should  be  charged  to  him.  Should  he  break  one  of  these  tools, 
he  will  exchange  it  for  a  new  one  in  the  tool  room.  The  too) 
room  foreman  or  the  tool  man  should  get  a  list  of  the  num- 
l>er  of  high  speed  tools,  the  I'st  showing  size  and  style  now  at 


various  machines,  and  the  workmen  should  sign  up  for  them. 
S.  All  air  motor*  must  be  returned  to  the  tool  rmnn  every  Saturday 
V.  -  night  and  be  thorougnly  inspectc<;  and  oiled  before  leaving  the 
tool  room  again.  At  shops  like  Topeka,  Albu<)uerque,  San 
IJernardir.o  and  Cleburne,  it  ma\  be  desirable  to  assign  certain 
motors  to  a  gang  and  that  this  gang  be  allowed  to  use  these 
motors  during  the  week,  turning  them  into  the  tool  room  on 
Saturday  night  for  regular  inspiction.  .\ll  motors  should  be 
numbered  and  a  record  kept  of  what  gang  tiiey  have  been 
assigned  to.  Where  parts  of  motors  are  missing,  the  motors 
should  not  be  accepted  without  .authority  of  thv  tool  room  fore- 
men. It  should  be  the  tool  room  foreman's  duty  to  see  that 
all  motors  are  regularly  inspected  and  repaired  and  oiled  as 
often  as  necessarj',  which,  for  motors  in  service,  should  Ix- 
35  often  as  once  a  week.    , 

While  the  efficiency  of  tools  and  tool  rooms  is  of  primary  im- 
portance, expenditures   for  expensive  tools  and  devices  are  not 


Form  2033  Standard. 

SANTA  FE. 


(Insert  name  of  Railway  Companj  .} 
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REPAIRS  AND   RENEWALS  TO  SHOP  MACHINERY  AND  TOOLS    [ACCOUNT  47.     (Replacing  old  Account  17.)]   AND  CHARGES  TO 
POWER  PLANTS,   EXCEPT  ENGINES,   BOILERS  AND  MACHINERY    CHARGEABLE  TO  OTHER   ACCOUNTS. 


At. 


,.:..liUi..:...:....5hopi  during. 


.190 


Shops. 

■  ■  ■      ."  . 

Renewals 
LtLTge  Machin- 
ery in  Reiilace- 
nient  i>f  Ola 
and  rliariced 
til  Aecuunt  47. 

0 

Reiwin  and  i 

Renewal!,  ti. 

Machinery 

Applianres, 

shafting,  etc.. 

exeept  a> 

iitherwisc 

destcnate'l    "n 

tliis  form 

1 

MakiQC  iiew 
T.M,U  f..r 
use  with 
Machines. 

2 

Repairs  to 
Ti«ls  fi.r  u«e 
with 
Machines, 
iacludins 
DreMinc 

3 

Repairs  aD<> 
Renewals  of 

Pi  .wer  Entriees 
and  Boilers 

in   shops,  etc. 

4 '■'■':: 

Repairs  and 

Renewals  t« 

Air  Line  and 

Air  T.K.ls. 

5 

Repairs  and 

Renewals  ot 
Abrasive 
Wheels. 

6 

Renewal})  of 
Belts 

■■'  -    "- 

Re|»airt  ti< 

Electrical 

Marbioei  V. 

iiicladinK 

OffWN*- 

'.     '■  -  .    •-"     ■ 

'■•■:-■■    '"  ■"     '■  • 

8         ■ 

other  than 
Forecoiaic.  j- 

Total. 

47  A 

Machine.                         11 

-y'-y  ^V''' 

47-B  !  Erecting  Shop.                12 

- 

\       *  -.'  '  '  ■■  -  - 

■•'"..*.  "r- 

t;...-  •■,■."'.•.■;.■ 

47-C 
47-n 
47-K 
47-F 
47-f; 
47-H 
47-1 

Boiler  Shop.                     13 

■'--'■-:-■    '   :' 

"  -'  '■  ""•.-■" 

Blacksmith  Shop             14 

■ 

;   *•        *      '-..;    ;    ■    -'.;. 

Tin  Shop.                        15 

-  .  ■ 

;    ;■■■-.■:  -/^  :■• 

''.""••"■-.- 

vi:;;;^,|g:.>-vi 

5-  -              '•    ■         - 

Brass  and  Air  Room       16 
Tool  Room                         17 

■  -.; 

'  - 

■ 

■  .  •  ^  ,■*■'  -- 

'::'-■■  ■-  '^ 

.  -; 

— ~ 

Water  Service,                is 

yf}:   .'.. 

_ 

. . 

Pattern  Shop.                   19 

, '■ — . 

■  ■      .'   ■  . 

-■:";-• -;.:/-.;. 

47-K  Car  Machine  Shop.         20 

'    ..'"-■    •''-•. 

. _ 

''-■:•■-■".■ 

:■  ■  '  "*K.-'-  " 

' 

47-L 
47-M 

47.N 
47-0 

Loco.  Carpenter  Shop,   21 

■   r-;-"-^  ■.■•■'- 

■'''■■■•?■':■}'"'./ 

''\y-r:^'.i-^ 

Wheel  a xd  Axle  Shop.    22 

1 

■■,:•  ■:.-■'-■ 

yV  ' :  ■■:;;;.^ 

'  ."  ^''       ,     .       .      - 

Power  Plant.    .              •  23 

'■■:':■-■':'.■'■ 

'■'-' 

■ 

:/'■'■''  ':'■' 

;  — — a.>— .      --•-T-"i" 

:■  ■  * '  ~-    ■ 

Miscellaneous^                 24 

-  - 

■ 

\,  ■».-'    ■.  :"  '  • 

' 

■'  ■  '.-  :•■■  -■    ■ 

.  -■'— '^- 

-■"»■    ■   l^-i--."    i 

Total 

'    ■    ;'        .'■  - 

>- ;  ''''.:.,■: 

\''    .  •:         - 

-   ..  ;  •  '  V  '■ 

This  account  includes  repairs : 

Cost  of  material  used  and  labor  expended  in  repairiniar  tools  and  machinery 
in  engine  houses  and  at  locomotive  and  car  shops  and  foundries  : 
f  (4)  Including:  stationary  eOKines  and  boilers  for  furnishing  power. 
(I)  Scaffoldin?  and  shafting. 
(7)  Belting. 

Other  appliances  for  runninR  machinery,  cranes,  hoists,  power  and 

e,\  hand   (except  electrical),  drop  tables,  jacks  and  other  appliances. 

usel  in  connection   therewith;  also  in   repairing;  furnaces,  forges. 

hydraulic  and  other  portable  jacks. 

Portable  scales  and  sewing  m.'ichines  used  in  shops     Cost  of  rep.'iiring  heatiuK' 

l>oilers  should    be    charted    to  account   16,    "Buildings,    Fixtures    and 

Cirounds." 


E 

e 
w 


Renewals :  Cost  of  new  tools  :   (1,2  and  5). 

fiO)  Machinery  (less  salvage)  used  in  engine  houses  and  at  locomotive 
I  and  car  shops  and  foundries. 

I  (41  Including  stationarv  en»nnes  .-ind  l)oilers  for  furnishing  power 
•  I  (1)  Scaffolds  and  .shafting:. 
5     (7)  Belting. 

g  I  (1 '  Other  appliances  for  running  nwchines. 
E  \  (0)  Cranes. 

<1 »  Hoists  (power  and  hand). 

(0)  I>rap  tables. 

(1)  Jacks  and  other  appliances  used  in  connection  therewith. 

(0)  Furnaces  and  forges. 

(1)  Hydraulic  and  other  portable  jacks.     I»ortable  scales   and  .sewing 
I  machines  used  in  shops. 

Cost  of  renewing  heating  boilers  should  l)e  charged  to  Account  16.  'Buildings. 

Fixtures  and  C.rounds." 
-f  Note, — Give  explanation  on  separate  sheet  of  each  individual  item  consti 

tuting  charges  in  this  column. 


o 


l>ate 


Storekeeper 


.Motive  Power  Accountant 


FIG.    15. — FORM  FOR  KEEPIXG  CH.\RGES  OF  REP.MRS  AN'D  RENEW.\LS   TO    SHOP    M.\CHINEkY   AND   TOOLS.      THIS   FORM    IS    M.\DE  OVT   .\T   E.KCH 

SHOP  EVERY    MOXTH    .WD   SHOWS    THE   VARIOUS    (  HARGES    TO    THE    TOOL    ACCOUNT 
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approved  unless  there  is  a  direct  need  for  them  and  the  saving 
in  production  costs  is  represented  by  a  satisfactory  return  on  the 
investment.  In  order  to  keep  an  accurate  record  of  the  charges 
to  repairs  and  renewals  to  shop  machinery  and  tools,  the  form 
shown  in  Fig.  15  was  adopted.  The  form  is  arranged  with  nine 
columns,  each  reserved  for  a  different  charge  account  covering 


repairs  and  renewals  to  shop  machinery  and  tools,  and  charges 
to  power  plants.  This  form  is  filled  in  once  each  month  at  all 
shops  and  forwarded  to  Topeka.  An  accurate  check  and  super- 
vision over  the  tool  account  is  thus  obtained  and  excessive  ex- 
penditures for  tools  are  eliminated  without  impairing  the  effi- 
ciency of  the  tool  system. 


GI.SHOI.T  24-IN.    L.\THF,   WITH    5-l.\.    H«LK   THROUOH   THE    SPl.MlLE.    EOLIPPED   WITH    BAR   T(K)1.S    FOR    .M.AKING 

(•R()SSHE.\U   PI.NS. 


FINISHING  CROSSHEAD  PINS  FROM  BAR  STCX3C 


The  problem  of  the  economical  production  of  such  locomotive 
repair  parts  as  are  put  through  the  shop  in  comparatively  small 
lots  is  a  troublesome  one.  The  concentration  of  manufacture 
at  central  shops  and  the  standardization  of  locomotive  parts  on 
the  larger  systems  has  simplified  this  problem  to  some  extent, 
especially  in  the  case  of  those  parts  which  require  frequent  re- 
newal. There  are,  however,  many  parts  which  even  under  the 
most  favorable  conditions  must  be  put  through  the  shop  in  such 
small  lots  as  not  to  warrant  the  use  of  special  machines.  This 
condition  makes  desirable  a  machine  designed  for  a  wide  range 
of , work,  .which  ^an^easily-aiui  quickly  be  adapted  to  rapidly  and 
accurately  finish  different  parts. 

The  Gisholt  Machine  Company,  Madison,  Wis.,  started  a 
number  of  years  ago  to  develop  a  lathe  to  meet  this  condition. 
The  result  was  a  combination  bar  and  chucking  lathe ;  if  there 
is  not  a  sufficient  amount  of  bar  work  to  keep  the  machine  busy 
it  requires  only  a  change  of  tools  to  produce  chuck  work.  Such 
a  machine  is  adapted  for  finishing  liners,  brasses,  pistons,  piston 
centers,  front  and  back  cylinder  heads,  piston  followers,  bull 
rings,  eccentrics,  eccentric  straps,  crossheads,  pipe  flanges,  steam 
chest  covers  and  work  off  the  bar,  such  as  crosshead  pins,  valve 
motion  pins,  brake  hanger  pins,  etc.  It  has  been  found  that  in 
many  cases  tlitse  parts  can  be  finished  in  lots  of  as  few  as  six 
or  eight  with  a  saving  of  from  50  to  80  per  cent.,  and  upwards, 
over  former  methods. 

In  the  case  of  the  pins  which  are  made  from  bar  stock,  the 
expense  of  making  forgings  is  done  away  with,  and,  because  of 
the  manner  in  which  the  work  is  chucked,  no  time  is  lost  in  cen- 
tering it  in  the  machine.  In  some  shops  such  parts  as  knuckle  and 
crosshead  pins  are  iinished  complete  except  the  tapered  surfaces, 
which  are  left  a  little  large  and  are  finished  to  the  required  size 
as  they  are  needed.  To  give  a  general  idea  of  the  way  in  which 
such  pins  are  finished  from  the  bar  the  following  description 
of  the  finishing  of  a  crosshead  pin  on  a  Gisholt  Big  Bore  lathe, 
with  a  s-in.  spindle  bore,  is  given.  The  piece  of  bar  stock,  A, 
is  held  in  the  three-jawed  scroll  chuck  by  hard  chuck  jaws,  B, 
and  also  by  three  chuck  blocks,  C. 

The  first  operation  consists  in  removing  the  greater  part  of 
the  surplus  stock,  bringing  the  pin  approximately  to  size.  This 
roughing   operation    is   completed   by    the   cutters    shown   in    the 


box  tool  attached  to  face  2  of  the  main  turret,  the  cutters  E-i, 
F-i.  G-i.  H-i,  J-i  and  K-i  removing  the  stock  on  the  surfaces 
indicated  by  the  corresponding  letters  on  the  piece  itself.  Just 
before  starting  this  roughing  head  the  tool  post  tool,  N,  is  used 
for  truing  up  the  end  of  the  bar. 

The  next  operation  consists  in  bringing  surfaces  F  and  H 
to  exact  size.  This  is  done  with  cutters  F-2  and  H-2  in  the 
box  tool  on  face  6  of  the  main  turret.  Cutter  K-2  faces  the  end 
K  of  the  piece  and  at  the  same  time  gauges  the  length  of  the 
pin ;  L-2  acts  as  a  back  rest  for  supporting  the  pin. 


The  1k)x  tool  on  face  4  of  the  main  turret  is  then  swung  into 
position  and  the  cutters  G-3  and  E-3  bring  surfaces  E  and  G 
to  correct  size  and  taper;  the  arbor  R  is  arranged  as  a  gauge 
to  determine  the  proper  location  of  the  tapered  surfaces,  thus 
insuring  duplicate  work  when  cutters  E-3  and  G-3  are  once 
properly  set ;  L-3  is  a  back  rest. 

.All  surfaces  on  the  pin  having  been  brought  to  size,  the  next 
operation  consists  in  cutting  the  thread,  which  is  done  with 
the  die  head  on  face  3  of  the  main  turret.  This  completes  the 
piece:  the  tool  post  cutting  oft'  tool  M  supported  by  post  O  is 
then  used  for  cutting  off  the  finished  pin. 
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After  the  piece  has  been  cut  oflf  the  jaws  and  blocks  are  loos- 
ened and  the  bar  gripper  shown  on  face  i  of  the  mam  turret 
is  swung  into  position.  This  bar  gripper  consists  of  a  pair  of 
self-acting  jaws,  V,  for  gripping  the  piece  and  drawing  it  out, 
and  an  arbor,  T,  for  pushing  the  piece  back  to  the  proper  posi- 
tion. The  operation  is  as  follows :  Through  a  rapid  traversing 
device    the    bar    gripper    is    brought    rapidly    to    the    piece    and 


the  self-acting  jaws,  V,  grip  the  stock  firmly ;  then,  by  operat- 
ing the  turret  rapid  traversing  device,  the  bar  is  drawn  out  to 
approximately  the  proper  length.  The  jaws  V  are  released  and 
the  forward  half  of  the  bar  gripper  is  swung  upwards  at  right 
angles  on  the  hinge  S,  thus  exposing  the  arbor  T,  which  is  used 
t<i  push  the  piece  back,  leaving  the  proper  length  of  stock  pro- 
jecting. 


50-TON  ALL-STEEL  DROP-BOTTOM  GONDOLA  GAR. 


Chicago,   Burlingtox   &  Quincv   Railroad. 


The  Chicago,  Burlington  &  Quincv  Railroad  has  recently  re- 
ceived one  thousand  100,000  lb.  capacity  all-steel  drop-bottom 
gondola  cars,  which  were  built  by  the  Bettendorf  Axle  Co., 
Davenport,  la.  These  cars  are  of  a  light  but  exceedingly  strong 
type  of  construction  and  possess  several  novel  features  of  de- 
sign. It  is  an  unusually  open  type,  as  may  be  seen  from  the  il- 
lustrations, making  inspection  easy ;  a  large  proportion  of  the 
different  members  are  of  standard  rolled  sections,  which  may 
be  purchased  upon  the  open  market  and  are  easily  applied.  In- 
stead of  stiffening  the  tops  of  the  side  and  end  sheets  by  riveting 
on  angles,  or  other  commercial  sections,  the  tops  of  the  sheets 
are  rolled  into  tubes  of  2li  in.  inside  diameter.  The  end  sheet 
has  a  heavier  top  roll  and  in  addition  is  stiffened  by  heavy  cor- 
rugations. 

The  car  is  carefully  designed  to  allow   the  side  girders  and 


center  sill  to  carry  their  respective  loads  and  yet  unify  the  carry- 
ing power  of  all  of  the  parts,  resulting  in  a  design  in  which  no 
one  part  is  unduly  stressed  and  abnormal  sections  are  not  re- 
quired. The  inside  dimensions  are  as  follows :  40  ft.  long ;  9  ft. 
6  in.  wide,  and  51  in.  deep.  The  side  sheet  is  of  %  in.  steel  with 
a  wide  sloping  flange  at  the  b«ittom,  which  does  not,  however, 
pocket  any  material  when  the  car  is  dumped.  Each  side  is 
formed  by  two  sheets  spliced  at  the  center  of  the  car  by  a  side 
stake  and  a  heavy  splice  plate.  The  side  is  stiflfened  by  seven 
pressed  steel  stakes,  each  stake  being  riveted  to  the  end  of  the 
cross  sill  for  a  length  of  10  in.,  thus  making  a  strong  construc- 
tion to  resist  side  thrusts. 

Tlie  end  sheets  arc  made  with  a  deep,  heavy,  top  roll  and  are 
11ang^'  at  the  xomrrs  foT-  v«ennee4ioiv-<«'44ie  -side  sheets.  These 
sheets  are  also  stiflfened  by  a  heavy  star-shaped  corrugation. 
They  are  of  %  in.  steel  which  is  cold  shaped  during  the  different 
operations.  The  end  sill  is  a  10  in.  channel,  the  top  flange  of 
which  is  bent  upward  and  is  riveted  to  the  end  sheet ;  the  web  is 
shaped  into  a  long,  straight  corrugation  across  the  car;  poling 
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.ippruvcil  unKss  there  i-<  a  direct  lueil  fur  tluiu  and  llic  ^aviiii; 
in  proiluction  costs  is  rci)rt'scnt«.<l  hy  a  satisfactory  rtturn  on  the 
nnesttiunt.  In  order  to  kvcp  an  accurate  record  <>f  the  chariie^ 
to  repairs  and  renewals  to  shop  machinery  and  tooU.  the  fornj 
^houti  irt  I'ijj:.  15  w.'is  a«lopted.  I'h;  form  i>  arran>ied  witli  nine 
cohnnn*.   eadi   reserved   for    i   ilitferein   cliarije  account   coxirinji 


ri.paii-  and  renewals  to  >hop  niacliiiur>  and  tools,  and  >.h.ir,i;es 
to  ])o\v<.r  ]ilant«..  Tliis  form  i>  lilled  in  once  eacli  mi«ntli  at  all 
>iio]i-  and  forwanled  to  Topeka.  An  accurate  check  and  -ni>er 
virion  over  the  tool  account  i^  thu^  olnained  and  excessive  ex- 
|>enditure*  for  tools  are  elimn\ited  without  impairing'  !he  efti- 
cieicv  of  tin-  tool   svstetn. 


i.isiioi.i   _'4  IN.  I. Mill    Willi    ■>  i\.   iio;.i.   riiKor(,ii   1111.  m-i.mm.k.  k<ji  h  tH)  uiih   i:\k   loms  kik   mxkim. 

<   kO>>lll.  \l'    l"l\S. 


FINISHING  CROSSHEAD  PINS  FROM  BAR  STOCK. 


1  he  prolilein  of  the  econotnical  pr<iduction  of  such  locomotive 
repair  part>.  a>  are  put  throujih  the  »ho])  in  comparatively  ^mall 
lots  is  a  irtnihlesome  one.  The  concentration  of  maiuifacture 
at  central  <(hops  unil  the  stamlardi/ation  of  locomotive  jiarts  on 
the  larj?fr  systems  has  siiuplitied  this  prohlem  to  some  extent. 
esptcially  in  the  case  of  those  parts  which  reijuire  freductit  re- 
newal. TIktc  arc.  however.  inan\  parts  whicii  even  under  the 
most  favorable  conditions  must  he  put  throujih  the  shoj)  in  such 
small  lots  as  not  to  warrant  tiie  use  of  special  machines.  This 
condition  makes  desirable  a  m.ichine  desij^ned  for  a  wide  ranjie 
of  work,  wljiclj  can  ta.sily  ami  quickly  he  adapted  to  r:ii)idly  and 
accurately   linish   difTerent    parts. 

Ihe  CJisholt  M.ichine  Omtpany.  Ma<lison,  Wis.,  st;irt«-d  a 
mimher  of  years  ago  to  tlevelop  ,1  l.ithe  to  meet  this  condition. 
The  result  was  a  combination  bar  and  chucking  lathe:  if  there 
is  not  a  surhcieiu  amount  of  bar  work  to  kee|»  tlie  m.ichine  busy 
it  re<|iiires  only  a  ch;in>,'e  of  tools  to  produce  chuck  work.  Such 
a  m.'tchine  is  acla]»ted  for  linishinji  liners,  br.isscs.  pistons.  ])iston 
centers,  frntit  and  )>ack  cylinder  heads,  (jiston  followers,  bull 
rings,  ecceturics.  eccentric  straps,  crossheads,  ])ipe  tlanges,  steam 
chest  co\'ers  arid  work  ofT  the  bar.  such  as  crosshead  jiiiis.  valve 
motion  pin-.  br:ike  han.cer  pins  etc.  It  h.is  Iieen  found  that  in 
many  cases  tbtse  p.nrts  cm  be  finished  in  lots  of  as  few  as  six 
•  •r  eight  with  a  s.iving  of  from  50  t<  So  jur  cent.,  and  upw.irds. 
over  -foniier  method-. 

In  the  case  .of  the  pin-  which,  are  niatle  from  b.ir  stock,  the 
ex|K-iise  of  making  forgings  is  «lone  away  with.  and.  I>ecause  of 
tile  m.innor  in  which  the  work  is  dnicked.  no  time  is  lo-t  in  ceii 
tering  it  in  tlie  machine.  In  some  ^]u>]}<  such  parts  as  knuckle  and 
crosshead  pins  are  liuishevl  compKte  excejit  the  taikred  surfaces, 
wliich  are  left  a  little  large  an<I  are  finished  to  the  re(|nired  sj/r 
;is  they  ;ire  nee<Ied.  To  yive  .t  general  tilea  of  tile  way  in  which 
such  inns  .ire  hnislud  from  the  bar  llie  following  ilescriptimi 
of  the  I'inishing  i.f  a  cros>liead  jiin  on  a  (iisjiolt  Kig  I'.ore  lathe, 
with  a  5-in.  sj.nnlh  bore,  h»  givetv. .  The  piece  of  bar  stock.  .\, 
is  held  in  the  three  j.iwed  scroll  chuck  by  h.ird  chuck  i.iws.  |',, 
and  also  by   three  chuck  blocks,   C 

The  first  operation  consists  in  remo\ing  the  greau  r  part  of 
ihe  suri»lus  stfick.  bringing  the  i»in  :ip]iro.\im;uely  to  si/e.  This 
roughing   ojieration   fe   compKied   b>    the   cutters    -hown    in    the 


bo.\  tool  att.iched  to  face  J  of  the  luain  turret,  the  cutters  E-l. 
!•-!.  (1-1,  lit.  J-i  and  K-l  n  moving  the  stock  on  the  snrf.ices 
indicateil  by  the  correspoiuling  letters  on  the  piece  itself  Just 
before  st.irting  this  roughinn  head  the  tool  post  tool,  N.  is  use«l 
for  truing  up  the  end  of  the  i)ar. 

Ihe  next  oper.ition  consists  in  bringing  surf.ices  V  and  H 
to  exact  si/e.  This  is  done  with  cutters  |-"-_'  and  W.i  in  the 
box  tool  on  i:>cv  6  of  the  main  turret.  Cutter  K-j  faces,  the  en<I 
K  of  tile  piece  and  at  the  s.nm  tinu-  gauges  the  length  Cif  lh<* 
pin;    L  J  acts  as  ;i   back   rest    for   supporting  tlie  pin. 


^ 


:j 


I  lie  lio\  tool  on  i::>.\  4  ut  the  main  iiirnt  is  then  swimg  into 
po-ition  and  llic  cutters  fi-.?  .iikI  \-.  _\  briiij.;  su^f;lCi?S..'H  ahtl  G 
to  correct  -i/i  and  t.iper:  the  arintr  K  is  arranged  ;is  a  gauge 
to  determine  the  ]»roper  location  of  the  t.ipered  surfaces,  thus 
iii-uriiig  duiilicate  work  when  cutters  I"  ^  and  (i  .?  ;ire  'uce 
properly    set:    K-.^   i-   .1    l);ick    rest. 

.\11  snrf:ices  t.n  tlu-  pin  ]i:i\ing  been  l>rought  t<»  size,  ihe  tio.xt 
openition  Consists  in  cuttinu  the  lhre;id.  which  is  doiu  with 
tile  <lie  hi;id  on  f.ice  3  of  tlu  m;iin  turret.  This  completes  the 
pteCe :  the  tool  post  cuttinj'  off  tool  M  supported  by  pc-st  ^Ol  i« 
then   Used    for  cutting   ott   the   tinisluil   jtin. 
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After  tlu'  piece  has  been  cut  off  the  jaws  aii<l  blocks  are  joos 
•  iK<l  and  tile  bar  firipi)er  ^howii  on  face  i  of  ihe  mam  turret 
i>  >wunK  into  juoition.  rhi>  bar  gripper  c<>nsist>  <»f  a  pair  <»f 
-1-1  f -acting  jaws,  V,  for  .tirijtpinji  thv  piece  and  drawing  it  <nit. 
md  an  arlK>r,  T,  for  pusbintt  the  jiivce  back  to  the  proper  p<>»i 
lion.  The  operation  is  as  follows:  Tbrouiiii  a  rapid  traversing 
Kvice    the    bar    gripper    i-    brought     rapidly    to    tlie    jtiece    and 


the  self-acting  jaw?.,  V\  grip  the  slock  l)rn>ly;  iIh-u.  by  c>{Krat 
ing  the  turret  rapid  trawr-iny;  device,  the  bar  is  drawn  C-ut  io 
a]>pro\iniately  the  jtropi  r  lengtli.  The  jaw>  V  arc  released  awd 
the  forward  half  ot  ttn*  bar  grip|kT  is  swung  upwards  at  right 
angles  on  the  hinge?,  tlui^  exposing  the  arbor  T,  which  is  tt«-<I 
to  push  tlie  piece  hack,  leaving  the  proper  kiigth  o^  stg?ck  j^- 
jecliiiu. 


50-TON  ALL-STEEL  DROP-BOTTOM  GONDOLA  GAR. 


Chicau).    IJlKI  i.\<;to\     \     Ul  INtV     k\n.K<tAI». 


The  Chicago.   lUirlington  it  (Juincy  Railroad  has  recently  re- 
vived  one    thousand    loo.ooo    11).    capacity    all-steel    <lro]»l><»tloni 
Liondtda    cars,    which    were    bnili    b\     tlie    I'etlendorf    .\\le    Co., 
Davenport,  la.      These  e;ir>  are  of  a  light  but  e.xceedingly  strong 
lypc   of   construction   and   jxisses*;   several   nowl    features  *>i   <\v 
ign.     It  is  an  uiuisually  open  type,  as  may  Ik-  xen  from  the  il 
lustrations,  making   inspection  easy:   a   large  proportion   of   tlu- 
iifTerent    members   are  of    standard   rolled   sections,   which   may 
i'e  jiurchased  upon   the  open  market   and  are  easily  applied.      In 
-lead  of  stiffening  the  tops  of  the  side  and  end  sheets  Ity  riveting 
•>n  angles,  or  other  conuuercial   sections,  the  tops  of  the  sluets 
>re  r*^>lled  into  tubes  of  2j;i  in.  inside  diameter.    The  end  sheet 
'las  a  heavier  top  roll  and  in  addition  is  stiffened  by  lieavy  cor 
"ligations. 

The  car   is   carefully   de«-igne<l   to   allow    the   si<le  girders  and 


ciuur  ^lii  to  carrv  their  respective  loa<ls  .iud  yet  unify  the  carrx 
iiig  power  of  all  of  the  parts,  resulting  in  a  design  in  which  uo 
t>iK'  part  is  unduly  strer>*ed  and  abnormal  sections  are  not  tc^ 
<|uired.  The  inside  dimensions  are  as  follows:  40  ft.  long:  9  ft. 
t)  in.  wide,  and  51  in.  <leep.  The  side  sheet  is  of  '4' in.  steel  with 
a  wide  sloping  flange  at  the  I»<»ttom,  which  (Iocs  not,  however, 
j)ocket  ;iny  materi.-d  when  the '  car  is  dumped.  Each  side  is 
foniie<l  bv  two  «ih«'ts  spliced  at  the.  Geitler  of  the  car  by  a  ^idc 
vt.iki-  an<l  a  heavy  ^\\]'u'v  plato.  Tho  side  is  stiflfcncd  by  so\tn 
prisstil  >icel  >takvs,  t.aeh  stake  being  riveted  to  the  elKJ  of  tlif 
cn>ss  sill  for  a  k-ngth  <»t  10  in;,  thus  making  a  stroitg  construe 
tion  to  resist  side  thrusts. 

Ihe  end  sheets  , ire  nia<k'  witli  a  <leep.  heavy.  to|»  roll  .-in<l  ar»- 
tlargednt  the  ccrrmTs  it^T■  e"»tn»t-cti<>n  U-«-44it*  side  slicets.  TIum- 
•sheets  are  also  siitifened  by  a  lieavy  star-shaped  corrugation. 
They  art  ot  J4  i«*.  sttxl  which  iscokl  shaped  during  the  <Hft'irent 
operations.  The  end  sill  is  a  to  in.  channel,  the  top  tlan^<-  of 
wliich  is  bent  upward  and  i>  riveted  to  the  en<l  sheet;  tlu  web  i- 
-laped   into  a   loni.',   ^iraisiht   corrugation   across  the  car;  jtolini; 
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l:t):TO.M    \  IKW    OF    lU'RLINGTON    l»ROf-H(>TT(l  M    (.OXnOI.A    CAR. 


pockets  are  pressed  into  tlu-  chai  iiel  wil).  I  he  end  sill  is  eoM 
shaped  in  one  operation,  the  severity  of  the  treatment  given  it 
assuring  only  the  best  grade  of  open  hearth  steel  being  used. 

The  most  radical  departure  from  other  designs  is  that  only 
a  single  center  sill  is  used.  This  is  <lesigncd  to  carry  about  58 
per  cent,  of  the  load  when  the  car  i-s  loaded  uniformly  or  to 
carry  the  entire  load  in  case  it  is  concentrated.  The  center  sill 
is  built  up  of  four  members:  a  24  in.,  80  lb.  I-beam;  an  18  in. 
cover  plate  and  two  Hettendorf  cast  steel  center  sill  ends  or  draft 
sills.  The  I-beam  center  sill  extends  between  the  bolsters;  the 
web  is  cut  out  at  each  end  and  the  bottom  tlange  is  forced  up- 
ward, reducing  the  depth  at  the  ends  from  J4  to  15  3/16  in.   The 


iJettcndorf  center  sill  enils  are  of  cast  steel  with  draft  lugs  cast 
integral  and  are  arranged  for  Miner  tandem  draft  gear,  although 
they  may  be  designed  to  accommodate  any  draft  gear  desired. 
1  he  center  sill  ends  extend  from  the  striking  plate  to  back  of  the 
body  bolsters  where  they  are  securely  riveted  to  the  center  sill 
I-beam.  The  body  bolster  is  continuous  and  passes  through  the 
center  sill  ends  and  is  securely  riveted  to  them,  both  top  and 
bottom.  The  cover  plate  extends  the  entire  length  of  the  car. 
The  drop  door  hinge  butts  are  riveted  to  the  cover  plate  and  the 
web  of  the  center  sill.  Permanent  floor  plates  of  5/16  in.  steel 
extend  from  the  body  bolster  to  the  end  sill,  and  are  riveted  to 
torn  flange  of  the  side  sheets. 

Five  10  in.  I-beams  and  two  Bettendorf  body  bolsters  con- 
slirutc  the  cross  sills.  Each  cross  sill  is  made  strong  enough  to 
transmit  its  load  to  the  center  sill,  and  is  continuous  from  side 
to  side  of  the  car.  The  top  flange  of  the  I-beam  cross  sill  is 
pressed  down  at   tin-  enter,  thi-s  allowing  it  to  come  flush  with 


ti.e  floor  level  withort  niaking  a  cut  in  the  top  flange  of  the  cen- 
ter sill. 

The  load  is  dumped  by  means  of  12  drop-doors,  operated  by 
winding  chains  and  a  2J4  i"-  <liameter  shaft.  The  doors  arc 
made  of  5/16  in.  steel,  flanged  and  secured  to  the  center  sills  by 
malleable  iron  hinges.  Steel  hangers,  riveied  to  the  needle- 
beams,  catch  the  doors  and  remove  the  strain  from  the  winding 
chains  when  the  load  is  dumped.  The  dumping  mechanism  is  of 
the  creeping  shaft  type  and  is  protected  from  injury  by  the  bot- 
tom flange  of  the  side  sheets. 

The  trucks  are  the  Bettendorf  standard,  cast  steel,  side  frame, 
50  ton  type.  The  journal  boxes  are  cast  integral  with  the  side 
frames,  and  the  arch  bars,  columns,  bolts,  etc..  are  dispensed  with. 
The  cast  steel  side  frame  reduces  the  weight  of  trucks  about 
1,000  lbs.  per  car  and  eliminates  nearly  200  pieces  per  set  of 
trucks.  The  light  weight  of  the  car  is  37,800  lb.;  the  trucks 
weigh  14,260  lb.  The  light  weight  is  said  to  nm  to  about  2,000 
to  3,000  pounds  lighter  than  the  usual  car  of  like  dimensions. 

The  fact  that  there  are  but  a  few  hot  pressed  shapes  facili- 
tates repairs  at  small  division  poitUs.  The  construction  of  the 
center  sill  gives  it  power  to  resist  high  buffing  strains  and  the 
method  of  design  and  distribution  of  stresses  should  enable  the 
car  to  withstand  the  severest  kind  of  service. 


Oi-R  National  Problem. — Finally,  let  us  remember  that  the 
conservation  of  our  natural  resources,  though  the  gravest  prob- 
lem of  to-day,  is  yet  but  part  of  another  and  greater  problem 
to  which  this  nation  is  not  yet  awake,  but  to  which  it  will  awake 
in  time,  and  with  which  it  must  hereafter  grapple  if  it  is  to  live 
— the  problem  of  national  eflficiency,  the  patriotic  duty  of  insur- 
ing the  safety  and  continuance  of  the  nation.  When  the  people 
of  the  United  States  consciously  imdertakc  to  raise  themselves 
as  citizens  and  the  nation  and  the  States  in  their  several  spheres 
to  the  highest  pitch  of  excellence  in  private.  State  and  national 
life,  and  to  do  this  because  it  is  the  first  of  all  the  duties  of  true 
patriotism,  then  and  not  till  then  the  future  of  this  nation,  in 
riuality  and  in  tirn<?,  wil^  Bt  assured. — President  Roosez'clt.  at  the 
(Governors'  Conference.  ,^„ 


^f^r 


DEVELOPMENT   OF    THE   MUFFLED    POP   SAFETY 
■■'*^  VALVE. 


The  muffled  pop  safety  valve  for  locomotives  has,  like  other 
perfected  locomotive  appliances,  reached  its  present  state  of  ex- 
cellence through  a  long  period  of  development  and  improvement. 
The  history  of  this  type  of  valve  dates  back  over  twenty  years, 
previous  to  which  time  it  was  not  considered  possible  to  nutffle 
the  sound  from  an  escaping  pop  valve. 

The  first  muffler  applied  l>y  the  American  Steam  Gauge  & 
Valve   Mfg.  Co..  who  were  among  the  pioneers  in  introducing 
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liis  improvement,  is  shown  in  Fig.  i.     It  consisted  of  an  extra 

atachment  which  could  be  applied  to  any  safety  valve  and  in- 
cluded a  b.ass  casing  completely  enclosing  the  valve  and  open 

it  the  top.  The  outlet  for  the  steam  was  obstructed  by  two 
ii.iifflers,  each  consisting  of  three  concentric  rings  of  coiled  wire 

icld  between  a  couple  of  perforated  plates.  These  two  layers 
\v<  re  placd  a  short  distance  apart,  so  that  the  compi. .(.  effect  of 

ach  could  be  obtained. 
The  muffled  pop  valve  soon  became  very  popir.ar  ;:  '  '   ¥'\g.  2 
>liows  a  combined  pop  valve  and  muffler  which  was  bnu-   Uj  ♦he 

.mie  company  about  1896.  As  can  be  seen  from  the  illustra- 
lion,  the  muffling  section  follows  the  early  plan  of  having  rings 
of  coiled  wire  held  between  perforated  plates  through  which  the 
c-.-,lgoing  steam  must  pass.     In  this  case,  however,  there  is  but 

;.e   section.     The    valve    itself    is   a   considerable    improvement 

•ver  the  earlier  pop  valves  and  includes  a  regulating  ring  which 
can  be  adjusted  from  the  top  of  the  valve  by  removing  the 
muffler  casing.  The  compression  of  the  spring  is  also  adjustable 
irom  the  same  point.  It  will  Se' noticed  that  it  was  not  consid- 
ered necessary  at  that  time  to  enclose  the  spring  and  it  is  exposed 
to  the  full  passage  of  the  outgoing  steam.  The  wings  on  the 
lioltom  of  the  valve  itself  are  depended  upon  to  keep  it  central 
and  the  valve  seat  is  very  light  compared  to  the  present  valves. 


FIG.    I  — 1887. 

This  design  was  followed  a  few  years  later  by  tlie  one  shown 
"1  P^'g-  3,  which  illustrates  a  big  step  in  the  development.  In  this 
\  alve  we  tind  the  spring  entirely  enclosed,  the  valve  equipped 
witii  guides  both  above  and  below,  the  size  of  the  valve  seat  in- 
creased, and  an  entirely  new  system  of  muffling  introduced.  The 
same  arrangement  of  regulating  ring,  which  is  adjustable  for  the 
'op  of  the  valve,  that  was  used  on  the  earlier  design,  has  been 
retained.  The  mufflers  instead  of  being  at  the  top  have  been 
I)laced  at  the  sides  and  are  of  an  entirely  new  design,  consisting 
of  a  large  number  of  concentric  brass  rings  arranged  in  three 
sections,  one  above  the  other.  A  full  adjustment  of  any  part  of 
tile  valve  can  be  made  by  removing  a  small  top  cap.  This  valve 
represents  the  starting  point  of  all  the  later  muffled  pop  valves  of 
'his  company. 

The  next  step  is  shown  in  Fig,  4  and  consists  principally  of 
minor  improvements  over  the  previous  valve.  This  was  brought 
out  about  1901.  In  it  the  spring  has  been  made  longer,  an  extra 
set  of  muffling  rings  has  been  introduced,  the  regulating  ring 
lias  been  made  broader  and  stiflfer  and  the  spring  is  copper 
plated.  In  other  respects,  however,  it  differs  only  in  heavier 
eonstruction,  giving  increased  strength  and  durability. 

The  next  step  in  improvement  of  pop  valves  by  this  company 
is  shown  in  Fig.  S,  wllich  illustrates  a  design  of  y-'.  in.  valve 


FIG.  2 — 1896. 

broughi  out  last  year.  This  valve  is  almost  as  large  an  im- 
lirovement  over  its  immediate  predecessor  as  was  Xo.  3  over  its 
pre<lecessor.  The  most  noticeable  feature  is  probably  the  bind- 
ing of  the  muffling  rings  together  with  phosphor  bronze  bolts 
and  holding  the  series  in  place  with  a  ring  threaded  on  the  spring 
casing  which,  after  being  tightened,  is  locked  into  place.  The 
regulating  ring  has  been  greatly  strengthened  by  being  made 
broader  and  thicker  and  the  same  advantageous  method  of  ad- 
justing from  the  top  of  the  valve  which  was  used  from  the  be- 
ginning has  been  retained.  \  new  method  of  arranging  the 
guide  above  the  valve  has  been  introduced,  which  removes  all 
possibility  of  any  back  pressure  coming  on  to  the  top  of  the 
valve.  It  consists  of  a  separate  guide  or  ring  secured  to  the 
spring  casing  and  extending  outward  and  downward  around 
the  outer  edge  of  the  valve.  This  in  connection  with  an  in- 
crejised  length  of  wings  below  the  valve  removes  all  possibihty 
«>f  the  valve  cocking  on  its  seat.  The  binding  of  the  muffling 
rings  together  by  bolts,  which,  as  can  be  seen  in  the  illustration, 
is  done  by  increasing  the  depth  of  the  supporting  rib  so  that 
it  rests  on  top  of  the  lower  ring,  greatly  reduces  the  vibration 
effect  on  the  whole  valve  which  in  the  earlier  designs  tended  to 
gradually  loosen  all  of  the  parts.  The  use  of  a  phosphor  bronze 
i)oh  permits  the  rings  to  be  drawn  up  so  securely  that  there  is 
practically  no  chance  of  them  becoming  loosened.  The  two  bolts 
carrying  the  regulating  ring  are  also  made  of  phosphor  bronze. 
The  remainder  of  the  valve  is  made  of  the  highest  grade  brass. 


FIG.  3—1899. 
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the  valve  seat  being  very  liberal  in  area  and  of  very  liar<l  mate- 
rial. The  spring  is  copper  plated  as  in  the  previous  valve.  The 
adjustment  of  all  parts  is  concentrated  at  the  upper  point,  which 
is  covered  by  a  small  cap.  The  removal  of  this  permits  the  set- 
ting of  the  valve  and  the  adjustment  of  the  regulating  ring. 

The  latest  design  of  muffled  pop  valve,  which  has  been  per- 
fected by  this  company  during  the  last  few  months,  is  shown  in 
Fig.  6.  It  will  be  noticed  that  some  radical  changes  have  been 
made,  particularly  in  the  muffling  device,  which  instead  of  being 
a  separate  series  of  rings  is,  in  this  case,  an  inclined  series  of 
narrow  rings,   forming  part  of  the  inner  casing.     This  change 


has  been  made  with  the  idea  of  giving  a  freer  discharge,  thus  re- 
ducing the  back  pressure  in  the  valve  chamber,  and  also  entirely 
eliminating  any  possibility  of  these  rings  becoming  loosened. 
The  upper  guide,  for  the  valve  proper,  has  been  improved  over 
the  former  design  by  also  making  it  a  part  of  the  inner  casting 
instead  of  a  separate  section. 

The  style  of  the  huddling  chamber  and  the  form  of  relief  have 
been  entirely  changed,  the  latter  now  consisting  of  a  series  of 
holes  which  terminate  in  a  groove,  the  arrangement  of  which  is 
shown  in  the  illustration.  The  regulating  ring  operates  by  re- 
stricting the  discharge  through  this  groove  instead  of  at  the 
edge  of  the  valve  proper,  a?  has  previously  been  the  case.  The 
regulating  ring  itself  has  also  been  altered,  being  made  heavier 


FIG.  6—1908. 

and  arranged  with  a  bearing  in  the  valve  base,  which,  in  addition 
to  the  provision  for  three  supporting  rods  instead  of  two,  will 
insure  an  even  lift  and  prevent  any  possible  chance  of  vibration. 
The  cap  inclosing  the  top  of  the  valve  has  been  eliminated  in 
this  design  and  adjustment  for  the  popping  point  and  closing 
point  can  be  made  directly  from  the  top  of  the  valve  without  re- 
moving or  opening  any  part. 


Fu;.  5 — 1007. 


Loss  OF  Fl'EL  on  LfKOMOTivES. — .Approximately  20  per  cent,  of 
the  coal  supplied  locomotives  is  used  in  starting  fires,  in  keeping 
the  machine  hot  while  standing  on  side  tracks,  or  is  left  in  the 
firebox  at  the  end  of  the  run.  Sixteen  million  tons  of  the  an- 
nual consumption  are  thus  accounted  for.  From  8  to  10  per 
cent,  of  the  remainder  is  discharged  as  unconsumed  fuel  from 
the  stack  during  the  operation  of  the  locomotive  and  the  re- 
mainder is  required  for  the  generation  of  steam. — Dr.  W.  F.  M. 
Goss  before  the  Anier.  Soc.  Mcch.  Engrs. 
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MOTOR   FOR    DRIVING   TRANSFER   TABLES   AND 

BENDING  ROLLS. 


The  "mill  type"  direct  current  motor  which  has  recently  been 
placed  on  the  market  by  the  VV'estinghouse  Company  is  adapted 
to  certain  classes  of  railroad  work,  such  as  operating  transfer 
tables  and  driving  bending  rolls  in  the  boiler  shop.  It  has  been 
carefully  designed  to  meet  the  severe  conditions  in  steel  mills, 
and  has  given  very  satisfactory  results  in  that  service. 

When  used  on  a  transfer  table  it  may  be  provided  with  two 
friction  clutches,  one  operating  the  drum  for  pulling  cars  or 
<lead  engines  on  or  off  the  table,  the  other  operating  the  driving 
mechanism  of  the  table.  As  it  is  possible  to  disconnect  both 
clutches  at  the  same  time,  there  may  be  times  when  there  is  no 
load  on  the  motor,  and  an  ordinary  series  motor  would  run  at 
a  speed  sufficient  to  cause  damage  to  itself,  'ihis  motor,  how- 
ever, has  a  shunt  field  connection,  which  limits  the  no  load 
.speed  to  approximately  double  the   full  load  speed. 

The  illustration  shows  the  motor  opened  for  removal  of  the 
armature.  The  motor  frame  is  divider!  horizontally  and  is 
hinged,  allowing  the  upper  half  to  be  quickly  swung  back  for  re- 


"mill  tvi'k"  direct  cvrrent  motor. 

pairs.  The  heavy  section  of  the  frame  insures  freedom  from 
vibration.  The  frame  is  provided  with  handholes  for  inspection 
of  the  commutator  and  windings,  but  the  covers  fit  tightly  and 
the  frame  is  dustproof.  The  bearing  housing  is  extended  be- 
yond the  bearing  and  a  dustproof  construction  is  secured  by 
means   of  a   steel  washer  and   felt   lining. 

The  dimensions  of  the  shaft  are  exceptionally  large,  with  key- 
ways  of  liberal  dimensions,  and  all  chance  of  bending  and  break- 
ing is  eliminated.  A  noticeable  feature  of  the  bearings  is  their 
large  wearing  surface,  insuring  long  life.  The  air  gap  between 
the  fields  and  the  armature  is  large,  and  allows  considerable 
wear  in  the  bearings  before  the  revolving  and  stationary  parts 
can  come  in  contact.  Special  provision  has  been  made  for  pre- 
venting oil  from  being  drawn  into  the  armature  or  creeping 
along  the  shaft.  The  bearings  are  split  and  made  interchange- 
able for  either  end  of  the  motor.  Xo  dowel  pins  are  used,  as 
lugs  cast  on  the  bearings  keep  them  from  turning.  An  eye  bolt 
on  each  bearing  permits  ready  handling  of  the  armature.  ■'■■    .^  •, 

The  insulation  used  on  the  motors  is  incombustible  through- 
out, and  withstands  very  high  operating  temperature  without 
deterioration.  The  coils  are  treated  with  the  insulating  com- 
pound and  then  baked  at  a  temperature  far  higher  than  any 
that  will  ever  be  met  in  actual  service.  The  carbon  holder  is 
of  substantial  design,  and  so  constructe'd  that  by  the  removal 
of  one  holding  bolt  the  entire  holder,  as  one  piece,  can  be  re- 
moved from  the  motor.  The  insulation  is  thoroughly  protected 
from   moisture  and  mechanical   injury. 


The  armatures  are  wound  with  strap  copper  insulated  with 
mica  tape,  handwound.  This  form  of  coil  can  be  easily  repaired, 
which  is  not  possible  with  wire  wound  coils,  which  are  useless  if 
the  insulation  becomes  badly  damaged.  The  coils  are  held  in 
place  by  hard  fibre  wedges  and  bands  which  are  below  the  sur- 
face of  the  laminations.  '^  ■"• 


A  Correction. — Through  an  error  the  Bridgeford  42-inch 
geared  head  engine  lathe,  described  on  page  191  of  the  May 
issue,  was  mentioned  as  a  Bridgeport  lathe.  These  machines  are 
made  by  the  Bridgeford  Machine  Tool  VV  orks,  Rochester,  N.  V. 


PERSONALS. 


xv.  L.  Smifham,  master  mechanic  of  the  Texas  Midland  R.  R., 
has  resigned. 


A.  C.  Miller  has  been  appointed  to  succeed  X.  L.  Smitham  as 
master  mechanic  of  the  Texas  Midland  R.  R.     .  ■ 


C.  A  Deweese,  master  mechanic  of  the  Denver  &  Rio  Grande 
Ry.  at  Helper,  Utah,  has  resigned. 


H.  C.  Eich,  master  mechanic  of  the  Illinois  Central  R.  R.  at 
East  St.  Louis,  has  been  transferred  to  Paducah,  Ky.,  succeeding 
J.,H.  Nash. 


J.  H.  Xash,  master  mechanic  of  the  Illinois  Central  R.  R.,  has 
been  transferred  from  Paducah,  Ky.,  to  Waterloo,  la.,  succeed- 
ing R.  W.  Bell,  promoted. 


A.  Williamson,  mechanical  inspector,  and  F.  J.  Lass,  mechan- 
ical engineer,  of  the  Mexican  Central  Ry.  at  Aguascalientes, 
Mex.,  have  exchanged  positions. 


W.  C.  Whittaker,  formerly  of  Burnham.  near  Denver,  Colo., 
has  been  transferred  to  Helper,  Utah,  as  master  mechanic,  suc- 
ceeding C.   A.   Deweese,  resigned. 


J.  G.  XeuflFer,  assistant  superintendent  of  machinery  of  the  Il- 
linois Central  R.  R.,  has  been  appointed  superintendent  of  ma- 
chinery, succeeding  Mr.  Renshaw,  resigned. 


R.  W.  Bell,  master  mechanic  of  the  Illinois  Central  R.  R.  at 
Waterloo,  Iowa,  has  been  appointed  assistant  superintendent  of 
machinery,  with  office  at  Chicago,  succeeding  J.  G.  Xeuffer,  pro- 
moted. 


A.  S.  Barrows,  chief  motive  power  clerk  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.,  has  resigned  to  accept  a  similar  position 
with  the  Delaware,  Lackawanna  &  Western  R.  R.,  with  office  at 
Scranton,  Pa. 


W.  Cockfield,  locomotive  superintendent  of  the  Mexican  Rail- 
way, at  Orizaba,  Ver.,  lias  resigned  to  accept  the  position  of 
chief  locomotive  superintendent  of  the  Peruvian  Corporation, 
with  headquarters  at  Lima,  Peru. 


H.  O.  Keay  has  been  elected  head  of  the  department  of  rail- 
ways at  McGill  University,  Montreal,  to  succeed  Clarence  Mor- 
gan, who  has  resigned  to  re-enter  active  railroad  work.  The 
railway  department,  which  was  organized  a  year  or  two  ago,  has 
become  firmly  established  and  organized. 


Orlando  Stewart,  formerly  superintendent  of  motive  power  of 
the  Bangor  &  Aroostook  Ry.,  died  at  his  home  in  Brighton, 
Mass.,  on  the  2-th  of  April,  aged  74  years.  Mr.  Stewart  retired 
from  railroad  work  last  fall  and  has  been  in  failing  health  for 
some  time.  He  is  mourned  by  a  wide  circle  of  friends  and  his 
death  removes  a  veteran  railroader  from  the  ranks. 
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lliA.   valve  seal  iK-iiii;  mtv  lilK-riil  in  ;trr;i  ami  i>t'  \  tr_\    hard  mate 
rial.     Tlu-  sj>rin>{  i^  copper  platitl  a?  in  llu-  previous  val\  i .      I  lu- 
ail.iri^thiont  <it  all  part>  i"*  concent  rated  at  the  upi)er  point,  wliicli 
1-  covefeil  by  a  >niaU  cap.      Tiie  removal  of  ilii->  iHTinits  the  ^et 
liny  i»f  the  A-alvt  an«I  thv  adjustment  of  tlu   reKtil.ititi).'  rinj: 

rile  latest  design  of  ninrt1e<l  pop  \aive.  which  ha~  l»>n  |)er 
fecteil  !)>■  this  crunpany  diirinu  the  la-t  fiw  months,  iv  >li..\\n  in 
I'ii;.  T).  It  will  l)e  noticed  that  -ome  radical  chanjjes  have  heen 
made,  parlicnlarly  in  the  niutflin.u  device,  which  iiisteai!  of  heiny 
.1  -eparate  series  of  rinys  is.  in  this  case,  an  inclined  -eri»-  of 
narrow    rin^--    forininji    part    of   the    imur   ea-iim       'i'lii-    ch.in!.:. 


has  heen  made  with  the  idea  of  j^ivinj^  a  freer  discharjie.  thu-  re 
dnciiiK  the  hack  pressure  in  tlie  valve  chamber,  and  also  entircl> 
eliminating  any  possihilitv  of  these  rin^s  hecomini"  loosened. 
The  upper  Kuide.  for  tlie  valve  projier,  has  been  improved  over 
the  former  design  by  also  making  it  a  part  of  the  inner  castinj.; 
ntstcad  of  a   separate   section. 

The  style  of  the  huddlinj;  chamber  and  the  form  of  relief  havi 
been  entirely  changed,  the  latter  now  consisting  of  a  series  of 
IioK's  which  terminate  in  a  groove,  the  arrangement  of  which  i^ 
sjiowii  in  tlie  illustration.  The  regulating  ring  operates  by  re- 
stricting the  discharge  thmugl)  this  groove  instead  of  at  the 
edge  of  the  valve  proper,  a-  lias  previously  been  the  case.  The 
regulating   ring   itself   has  also  been  altered,  being   made  heavier 


nt;.  6^--l</)S. 

and  arranged  with  a  bearing  in  the  valve  l»ase.  which,  in  adilition 
to  the  pnivision  for  threi  supporting  rod>  insti-atl  of  two,  will 
insure  an  even  lift  anci  prevent  any  possible  chance  of  vibration. 
Tile  ca|»  iiiclosjiiy  tlu  top  of  the  valve  has  been  eliininaled  in 
tiiis  design  and  adjustment  for  tin  popping:  point  and  closing 
poMit  can  lu'  ma<Ie  directly  from  the  to|(  of  the  \al\e  without  re 
iuo\  ini"  or  opriiing  any  part. 


nii.  3^-i<»i>7 


I.OSS  oi  l-'iKi.  o.\  LiKoMoTivhs. — .\)>proxiniately  _'o  per  cent,  of 
the  coal  sUpi)Iie<l  locomotives  is  used  in  st.irtinii  tires.  In  keeping 
till'  machine  liol  while  -.tanding  on  side  tracks,  or  i-  left  in  the 
tirebox  at  the  end  of  the  run.  Sixteen  million  tons  of  the  an- 
nual consumption  are  tint-  accountetl  f<ir.  l*"rom  8  to  to  per 
cent,  of  the  remainder  is  discharged  as  unconsumed  fuel  from 
the  "tack  during  the  operation  of  tlie  locomotive  and  the  re 
mainder  is  retpiired  for  the  generation  of  steam. — Dr.  II'.  /•".  M. 
(ii>.\s  hifoii-  till-  .linn:  .S'i>r.  .Mrilt.  I-.iu/rs. 


1 1  ■  \ 


T.t^»"^. 


AMKRiCAX   r:xr;i\i:i:F<  and  RAii.R(V\n  lorRXAi.. 


.'.'1 


MOTOR   FOR    DRIVING    TRANSFER    TABLES   AND 

BENDING  ROLLS. 


riu-  "iiiill  x\[)v"  direct  ourront  motor  w liiclr Ji:i'«  nrrtitlv  lucii 
[>lacc<l  "11  'Ih-  market  \t\  the  \\  estinghotiM-  Ct)nii)aiiy  i-  a<laitte<i 
to -liertain  classes  of  railroad  work,  such  as  (jpcratinjf  transfer 
ial»le>  aiul  driving  l)en<linji  roll>  in  tlie  hoiUr  shop.  It  has  been- 
carefully  desijiued  to  meet  the  >evere  diUflitions  in  steel  tnills. 
.ind   ha>  giveiT   very   satisfactory   re>ult>  iu  that   service. 

When  used  on  a  transfer  table  it  ina\  be  provided  with  two 
friction  clutches,  one  operating  the  drunt  for  pulling  cursor 
•  lead  engines  on  or  off  the  tal)le,  the  otlier  operating  the  ilriving 
iiiechanisni  f>f  the  table.  .\s  it  is  j)ossii)le  to  disconnect  both 
clutches  at  the  same  time,  there  mtiy  be  times  when  titere  is  ti" 
load  on  the  motor,  and  an  ordinary  >eries  motor  wouhl  run  a! 
a  speed  sufficient  to  cause  «lamage  to  itself.  I  his  motor,  how- 
iver,  has  a  shunt  tield  coimection,  which  limits  the  no,  loa<l 
-peed   to  aj)proximately   <loul>le   the    full   loa<l   speed. 

The  illustration  shows  the  ntotor  opened  for  removal  of  the 
■irmature.  The  motor  frame  is  divided  hori/ontally  afKi  is 
liinged.  .illowiiig  tlie  upper  Iialf  to  be  (piickly  swmig  back  for  TC- 


"Mn.i.  i\iM.     i>iKi:(  r  (Ikkknt    mokik 

fiairs.       The    heavy    section    of    tin.    frame    in-.ures    freedom    from 
vibration.      Tlie  frame  is  provided  with  haiulhole->  for  inspection 
•>f  the  conunutator  attd  windings.  I»ut   the  covers   tit  tightly  iintl 
ilie    frame    is    dustproof.      'jlu'   bearing    housing    is  extvn«led   bi- 
yoiid    the    bearing    ;in<l    a    du>tproof    construction    js    secured    by., 
means    of    a    steel    washer   and    felt    lining. 

The  dimensions  of  the  >hift  arc  c.\cei»tioiiaIly  large,  with  kvv- 
ways  of  liberal  dimensions,  .and  all  chance  of  bending  and  break 
ing  is  eliminated.     .V  notice.ilile   feature  of  the  bearings  is  their 
large  wearing  surface,  insuring  long  life.     The  ;iir  gap  between 
ilie    fields    and    the    armatitrc    is    large,    ami    allow-    consider  aide-; 
wear  in   the  Ixarings  before   the   revolving  and   slaiionary  |»arts 
MM  come  in  Contact.     Special  provision  hus  been  nun le   for  pre    __ 
\euiing    oil     from    biing    dr.iwn    into    the    arm.itnre    or    creeping 
doii<i   (1)^.   shaft.       rile   bi.iriii.iis  .in-  >plii    ;md   made  intercliange; 
able    for  either  end   of   the   motor.      \o  dowel   pins. ;ITC  USX'f I, :?»!**• " 
luys  c.ist  oti  the  be.arin.gs  ktep  them  from  luniing.     AfKvyc  l»«>lt 
on  i-.ich  bearing  permits  ready  handling  of  the  .irmalttre 

rile  insulation  used  on  the  motors  is  incombitstiblc  lhr»'iigh 
•'Ut.  ami  withstands  \ery  Iiii^b  opvr.itinj'  temper.ature  without 
•  leterioration.  The  coils  ar*.  treated  witi*  the  iiisulating  com 
I'ound  and  then  baked  at  .i  teniperature  far  higlur  than  any 
Mi.tl  will  ever  be  met  in  actual  service.  The  carbon  hoMer  is 
of  substantial  design,  and  so  coiistrnct«.-'<l  that  by  the  removal 
of  one  holding  boh  the  entire  holder,  as  oVh*  piece,  can  Ix'  re- 
moved from  the  motor.  The  insnl.ttion  i<  tlioroughlx  protected 
from    moisinre    ami    mechanical    iuiurv. 


The  armatures  arc  wound  with  &trap  copper-  insulated  with 
tnica.tape.  handvvound.  This  form  of  coil  can  he  easily  repaire«l, 
which  is  not  possible  with  wire  wound  Ci>ils.  which  are  useless  if 
the  insulation  becontes  !;adly  damaged.  The  coiU  are  heid  in 
l>lace  by  hard  tibre  wetlge.-  and  b;«Kl^  which  are  Ik-Iow  the  sur- 
fiice  of  the  h»niination>. 


.  A  CoKRK(Tiox.-— l"hn>ugh  an  error  the  I'.ridgeforU  4J-inch 
geariti  head  engine  latlie.  described  on  page  ii)i  of  the  May 
issue,  was  mentioned  as  a  l>ri<lgeport  l.ithe  Ihcse  tnachiiics  are 
made  by  the  Bridgeford  M.ichine  To**!  A\  orks.  R<x-hester,  .Xl' V. 


f-.yr:- 


PERSONALS. 


iC ." L.  Siiaithatiti  itiiistef;  tiitclianii;  of '  jlie  TeNrts"  Miilian4l  R    K 
has  resigned.      -;  :->V  U^C  "•   -^^ 


^^  C,-  MiJIei'  ilasheeti  appointed  to  .>iiccced  X,;  L.  Sunthain  a- 
ma!^te^  iilechahici:  of  the  Texas  Midland  R.   R. 


■    C.  A-  IVWeese,;  HKtster  nieeliahic  of  the  Denver  &  Rio  Grandi- 
Ry.  at   Heli>er;  Utah,  has.  resigiied. 


11.  C.   Kich,  niastvr  niech.anic  of  the  Illinois  Central  R,  R.  at 
Kast  St.  Ltniis.  has  Ijetii  trausferfed  to  Pa«lucah,  Ky..  succeediim 

J     II.    \ash.  /     ;  .   .     .:    ^  ;      ■        ^  ' 

Jv.  Hi  X'ash,  master  niech.-inic  of  the  fllinois  Cetitrrd  R.  R.,  ha* 
iKcn  transferred  from   Padncah.  Ky.,  to  Watvrloo.   la.,  suiVetM 
ing  R.  \V.  licil,  protitoted,        .  .    : 


\.   Williamson,  mech.anical  in>pector.  and  1;.  J.  .Lass,  mechan- 
ical   engineer,  af    the    Mexican    Central  -R>v;  at  .Aguascalicmo, 

.Me\..  have  exchanged  positions. 


\\  .    C    Whitt.'iker,    formerly  of    fUirnltam.   near    iKiui-r.   C,...lo.. 
has  Ikvh  transferred  to  lleljicr,   Utah,  .as  master  nnchanic,  suc 
cetding  C; ■  A;   I^cueese,  Tesij 


J.  n.  XeufFer,  assistant  superintendent  of  machinery  «if  the  H 
linois  Central  R.  K..  has  been  api»ointe<l  supcrintriKlent  of  ma 
chinery,  siicccetlittg  .Mr.   Keiishaw,  roiyned. 


i  •■;. 


':  ;.l^^  of  the  Olin<»r.s  Central  R.  R.  at 

Waterloo,   Iowa,  ha>  been  a|>]U)iiite<l  assistant   superimendent  of 
machinery,  withyi'flict?  .JH  .Chicagci;->uec€ydinjg  J.  ( •.   .WitlYer.^rv 

mote<l.  "■''-.■■-'.■;'  '■■[■:-:-['-':■   ■■:  -'^^-  -■''  '  .'-:'■:,'''  ;-   'v- 


.A^.v^."  Barrows,  chief  niotive  power  vierk  <r»f  Uk'  Chicag«t.  R<K-k 
tsl.ind  &•  PaciiV  Ky..  has  resigne<l  to  accept  a  siini!;ir  position 
with  the  Delaware.  l.ackawaiinii&  Western.  R^  R..  with  oAWe.  <it 
Scrantoiv,   Pa.  .     :  ;  ■■:''''■''-:'::■■'.''    '      '-; 


;;,;  Wi.  Cockliehl,  locomotive  snperintendeMl.of  the  .Mexican  Rail 
Uay,   at   Orizaba,  Aer.,   has  fesignc<l  to  accept    the  fK»sii ion  of 
clviefl<K-< (motive    superijUeiident   of   the    Perttviaii   CorpoeatHiii, 

with   headipi.irters  at    Lima,  JVru.  ''  * 


.:■  it;  <-.).  Keay  has  been  elected  head  of  the  de(»arimclit  «i>f  rail 
ways  at   McCiill  University.  Momrv.il,  to  succeed  Clarence  M«V 
g.in.   who   hxis   risigiu-d   to   re  enter   active    railroa<l   work.      The 
r.iilway  ilepartment.  whieii  was  organi/e<l  a  ye.ir  or  two  ayo.  h.is 
becoine  lirndy  established  and  organized. 


.  Orlando  Stewart,  formerly  superiiiteitdeiit  V»fnjolive  |M»wer  of 
tlve  I'angor  &  .Vroostook  Ry..  died  at  his  home  in  Pirighton, 
Mass.,  1111  the  J7th  of  .\pril.  .aged  74  years.  Mr.  Stew.art  retired 
from  r.iilrolad  work  hist  fall  and  has  I  Ken  in  failing  health  for 
some  time.  ,  He  is  numrned  by  a  wide  vircle. of  friends  .and  hi* 
death  .removes  a  veteran  railroader  £r<»m  the  ranks. 


AMI-.KKAX    l<:X(ilXKI<:K    AND    RAILROAD    TOrRXAL. 


J.  R.  Thompson  has  been  appointed  mechanical  engineer  of 
the  Chicago  Great  Western  Ry..  witli  headqnarters  at  Oelwem, 
la.  Mr  Thompson  was  formerly  meclianical  engineer  of  the 
I'itz  Hugh,  Luther  Co.  at  Hammond,  Ind. 


William  Renshaw,  superintendent  of  machinery  of  the  Illinois 
Central  R.  R.,  has  resigned  from  the  service  of  the  company. 
Air.  Renshaw  entered  the  service  of  the  Illinois  Central  in  the 
drafting  departinent  in  1865.  From  1869  to  1882  he  filled  the 
positions  of  machinist  apprentice,  journeyman  machinist,  engine 
house  foreman  and  general  foreman.  In  i88j  he  was  ap- 
pointed master  mechanic  of  the  Chicago  division  and  later  as- 
sistant superintendent  of  machinery,  which  latter  position  he 
occupied  until  1893,  when  he  was  appointed  superintendent  of 
machinery. 


Walter  Gilman  Berg,  chief  engineer  of  the  Lehigh  Valley 
R.  R.,  president  of  the  American  Railway  Engineering  and  Main- 
tenance of  Way  Association  and  past  president  of  the  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings,  died 
very  suddenly  on  May  12  from  an  acute  attack  of  indigestion. 
Mr.  Berg  has  been  known  as  one  of  the  foremost  railroad  en- 
gineers in  the  country  and  was  a  man  of  fine  education  and 
large  e.Kperience.  He  was  the  author  of  a  number  of  valuable 
books,  among  which  the  best  known  is  "Buildings  and  Struc- 
tures of  American  Railways,"  a  standard  work  on  this  subject. 
He  was  also  the  author  of  "Railway  Shop  Systems." 


CATALOGS 


IN  WRITING    FOR  THESE   PI.EASE   MENTION 
THIS  JOURNAL,. 


SuuvE.N'iR  Bjok  of  Cars. — The  Barney  &  Smith  Car  Company,  Dayton. 
().,  is  issuing  a  limited  edition  of  a  very  attractive  souvenir  book  entitled 
"Cars  We  Have  Built."  The  book  is  given  up  tntirely  to  full  page  illus- 
trations of  the  exterior  and  interior  of  all  classes  of  passenger  cars,  in 
cl'tding  sleeping,  buffet  and  dining  cars.  Views  of  both  box  and  gondol.-i 
cars,  the  lattet  of  composite  or  all  steel  construction,  are  also  included. 
The  book  forms  an  excellent  collection  of  views  showing  the  very  attrac- 
tive  and   artistic  i:iterior  of  modern   passenger  equipment. 


Klectricak  Apparatts. — Among  the  re<:ent  bulletins  issued  by  the  Cjen- 
erai  Klectric  Company  might  be  mentioned  No.  4582,  which  describes  the 
G.  E.  20j  railway  motor.  This  motor  is  similar  in  design  and  construc- 
tion to  other  standard  G.  E.  'notors  but  is  provided  with  commutatiiig  poles 
located  between  the  main  held  poles.  This  type  of  motor  is  especially 
adapted  for  use  v\  ith  high  operating  voltage  and  hence,  for  operation  on 
heavy  grades,  or  with  equipments  intended  for  high  speed  work,  which  have 
to  start  and  stop  frequently,  it  is  imusuaUy  well  fitted.  Bulletin  No.  -l.'ibj 
is  on  the  subject  of  tne  OC  motor,  which  is  made  in  sizes  up  to  20  h.  p. 
and  for  voltages  of  115,  2'<0  and  550  direct  current.  This  motor  is  espi- 
ciaMy  adapted   for  application  to  machine  to'>ls. 

V'erti'ai.  .Ski  f-(  >;lixi;  Kngtnes. — The  .\inerican  Blower  Company, 
Detroit,  .Michigan,  is  issuing  catalog  No.  i.'-i,  suptrseding  No.  20«.  which 
is  given  up  entirely  to  the  illustrating  and  describing  of  vertical  self-oiling 
>team  engines.  These  engines  are  of  the  small  high  speed  type  and  they 
often  run  for  five  months  ;  n  a  stretcli  without  any  other  attenti-^Mi  than 
tilling  the  cylinder  lubricator  and  after  that  time  they  simply  need  a 
renewal  of  the  interior  supply  of  oil.  They  are  most  completely  illus- 
trated and  described  in  the  catalog,  every  small  detail  being  carefully  con- 
sidered. T.hey  are  made  in  practically  all  siies,  either  with  a  single  or 
double  cylinder,  up  to  <•"•  li.  p.  and  will  operate  in  «ome  sizes  as  iiixli  as 
SOO  r.  p.  m.  The  catalog  includes  tables  showing  the  remarkable  economy 
which   has   been   attained   and   gives   details  of  |>rices,   weights  and   sizes. 


NOTES 


Kk\ni;<itt   \V.\ter   .So}TENEk    Co. — W.    K.   Toppan    has   resigned   the   posi- 
tion of  general  managei    of  this  conii>any. 


GouLr  Coupler  Compan v.--Mr.  F.  P.  Huntley,  vice-president  and  general 
manager  of  the  above  company,  has  just  returned  from  a  trip  of  some  few 
months  abroad,  where  he  has  been  on  business  and  pleasure. 


S.  F.  Bowser  &  Compaxv. — .\mong  the  guests  who  lost  their  lives  in  the 
recent  burning  of  the  Aveline  Hotel  in  Fort  W'ayne,  Ind..  was  Mr.  William 
.\.  Pitcher,  who  held  the  position  of  eastern  railway  representative  of  S.  F. 
Uowser  &  Company.     Mr.  Pitcher  was  forty-eight  years  of  age. 


Jhis  ofticc  is  un:ler  the  man;ige;nent  of  Mr.   E.   C.   Rutherford,   a  Canadian 
by  birth  and  a  man  of  wide  acquaintance  iu  the  Dominion. 

Turbine  AtxivrriEs  in  the  Far  East. — Included  in  a  recent  shipment 
from  the  Westinghouse  plant  at  East  Pittsburg  there  were  not  less  than 
ten  turbo-electric  generators,  aggregating  25,000  h.  p.,  which  are  for  ser- 
vice in  the   Far   East,   most  of  the  machines  going  to  Japan. 


Cassier's  M.'.gazi.m;  Moves. — The  Cassier  Magazine  Company  announces 
the  removal  of  its  New  York  offices  from  3  W.  29th  streeet  to  12  \V.  31st 
street.  The  new  address  is  located  in  an  office  building  which  has  just 
been  erected  on  the  site  of  the  former  house  of  the  American  Society  of 
Mechanical  Engineers. 


CROCKJiR  Wheeler  Company.-  Herbert  C.  Petty  was  on  May  13th  elected 
a  director  of  the  Crocker  Wheeler  Company  of  Ampere,  X.  J.  Mr.  Petty 
entered  the  service  of  this  company  in  1903,  in  the  sales  division,  from 
which  he  was  adv.inced  to  the  position  of  contract  manager,  which  posi- 
tion he  held  up  to  the   ,)rcs<-nt  time. 


Walter  B.  Snow. — Mr.  Snow,  who  opened  an  office  as  publicity  engi- 
neer some  time  ago,  has  recently  increased  his  facilities  by  removal  to 
larger  quarters  at  170  Summer  street,  Boston,  Mass.  He  has  also  estab- 
lished an  addressing  and  mailing  department  in  connection  with  which 
select  mailing  lists  will  be  maintained  for  the  special  use  of  his  clients. 


Mechanical  Stokers. — One  of  the  largest  orders  ever  placed  for  me- 
chanical stoking  equipment  was  received  by  the  Westinghouse  Machine 
Company  just  at  the  close  of  the  year  1907.  This  order  aggregated 
14.100  boiler  h.  p.  and  was  made  up  of  34  stokers  to  be  used  in  one  of 
the  large  Brooklyn  power  stations  operated  by  the  Transit  Development 
Company   of  New  York. 


Fairbanks,  Morse  &  Co. — The  general  offices  and  sales  department  of 
this  company,  formerly  at  the  corner  of  Franklin  and  Monroe  streets, 
moved  during  the  month  of  April,  and  arc  now  located  in  their  nt-w  build- 
ing with  offices  at  the  corner  of  Wabash  avenue  and  Eldredge  place,  Chi- 
cago. This  is  the  home  office  of  the  company.  The  new  office  building  is 
a  seven-story  structure,  with  basement. 

Locomotives  Ordereu. — Among  the  recent  orders  received  by  the  Ameri- 
can Locomotive  Company  was  a  six-wheel  switching  engine  Icr  the  Saint 
Louis  National  Stock  Yards;  a  consolidation  locomotive  for  the  Fajardo 
Sugar  Company  and  tv/o  Mallet  type  locomotives  for  the  Eastern  Railway 
(if  Krance.  Orders  were  also  received  from  the  Paris-Orhjans  Railway  for 
one   10   ft    7  in.  cut,  scoop  wheel  type,  standard  gattge,  rotarj'  snow  plow. 


AMEietcAN  Blower  Co. — The  above  company  announces  that  ,it  has  pur- 
chased the  foundry  formerly  operated  by  the-  Northwestern  Foundry  & 
.Supply  Company  of  Detroit,  Mith.  This  ioxtadfy  will  be  used  for  the 
manufacture  of  blower,  exhaust  fan,  engin*  and  heater  castings.  It 
announces  that  all  of  the  soil  pipe  and  fittings  patterns,  the  complete 
foundry  eciuipment  and  also  a  large  stock  of  finished  pipe  fittings,  etc., 
which  were  purchased  with  the  foundry,  are  for  sale. 


Consulting  Enginker. — Mr.  J.  Fremont  Murphy,  who  for  a  number 
of  years  has  been  connected  with  tlie  Cooke  Works  of  the  American  Loco- 
motive C'ompany  .is  engineer  and  superintendent,  has  opened  an  office  in 
New  York  as  a  consulting  engineer,  lie  will  make  a  specialty  of  railroad 
equipment  and  is  available  for  consultations,  investigations,  appraisements, 
expert  testimony,  inspection,  perfection  of  inventions  and  the  making  of 
tests.     His  ofiice  address  is  1824   Hudson  Terminal-Cortlandt   Building. 

C'.NADIAN  Crocker  Wiikelek  Co.,  Ltd. — A  new  company,  having  the 
.-ibove  name,  has  recently  bten  organi;.ed  for  the  manufacture  and  sale  in 
Canada  of  the  well  known  Crccker  Wheeler  apparatus.  Mr.  F.  E.  Lovell, 
u  member  of  a  very  long  established  lumbering  firm  in  the  province  oi 
<)uebec,  has  been  elected  president  of  the  company.  Messrs.  Russell  A. 
Stirson  and  F.  Tno.  Fell,  vice-president  rnd  secretary-treasurer  respec- 
tively, have  also  long  been  identified  with  the  manufacturing,  construction 
and  sale  of  the  electrical  apparatus  in  Canada.  The  head  office  of  the 
new  company  has  been  opened  in  the  Street  Railway  Chambers.  Place 
d'.\rmes   Hill,    Montreal. 


Gol.DSCHMiDT   Thermit   Co.— -This  company  annonuces  the   establishhment 
of    an    office    and    works    at     103    Richmond    Street    West.    Toronto.    Canada. 


The  American  Nut  and  Bolt  Fastener  Co.mpany. — This  company  has 
moved  into  its  new  plant  at  Ontario  and  Sterling  streets.  North  Side, 
Pittsburgh,  Pa.  The  company  owns  an  entire  city  block  and  the  buildings 
have  been  placed  to  the  best  possible  advantage.  The  plant  is  convenient 
to  a  railroad  and  has  connecting  switches.  The  main  building  is  80  by 
21."»  ft.  and  is  equipped  with  new  and  the  most  improved  machinery  for 
manufacturing  the  Bartley  fasteners.  All  of  the  machinery  is  driven  by 
electric  power.  The  latest  improvements  in  the  way  of  toilet  and  wash 
rooms  are  provided  for  the  comfort  of  the  employees.  The  plant  has  a 
capacity  for  60,000,000  Bartley  fasteners  per  annum;  these  fasteners  are 
made  in  over  seven  hundred  different  styles.  Bartley  fasteners  are  sold 
to  nearly  all  the  railroads  and  car  companies  in  the  United  States  and  to 
a  large  foreign  trade.  Fourteen  million  of  these  fasteners  were  sold  dur- 
ing the  ye.nr  1907.  The  company  is  represented  in  the  East  by  Robert 
Spencer  &  Co.,  20  \'esey  street.  New  York,  and  in  the  west  by  Christo- 
|)her  Murphy  &  Co..  164  Dearborn  street,  Chicago.  The  main  off.ce  address 
of  the   company   is    IVst   Office    P.ox   996,    Pittsburgh,   Pa. 


WALSCHAERT   VALVE   GEAR.^ 


Pennsylvania  Railroad. 


The  design  of  valve  gear  which  has  been  developed  on  the 
Pennsylvania  Railroad  for  use  on  high  speed  Atlantic  type  loco- 
motives presents  many  features  of  refinement  of  detail  and  at- 
tention to  the  underlying  principles  of  a  gear  of  the  Walschaert 
type  which  are  not  always  found  in  the  gears  being  applied.  It 
consists  of  as  few  parts  as  can  be  used  to  advantage  and  still 
obtain  a  satisfactory  motion.  All  moving  parts  are  made  as  light 
as  stiffness  would  allow  and  particular  attention  has  been  given 
to  providing  case  hardened  "bushings  and  pins  at  all  wearing 
points.     Full  advantage  has  also  been  taken  of  the  opportunity 


drawing  will  show  that  the  great  importance  of  an  absolutely 
rigid  support  for  the  link  has  been  fully  appreciated.  Since  this 
section  of  tne  gear  must  be  located  back  of  the  front  driver  and 
with  the  center  of  its  trunnions  some  distance  ahead  of  the  point 
midway  between  the  drivers,  it  is  necessary  to  support  it  from  a 
cantilever  extending  out  a  distance  of  over  2  ft.  from  the  main 
frames.  As  the  link  is  hung  I33'2  in.  ahead  of  this  extending 
arm,  a  twisting  action  is  introduced  which  must  be  opposed  by 
a  liberal  length  of  bearing  on  the  frame. 

The  construction  at  this  point  consists  of  a  steel  casting  which 
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presented  by  the  use  of  this  type  of  gear  in  obtaining  an  excep- 
tionally good  system  of  frame  bracing. 

The  general  assembled  drawing  of  the  gear  shows  the  sup- 
ports for  the  different  parts  very  clearly,  and  a  study  of  that 

•  This  is  the  fourth  article  of  a  series  describing  in  detail  typical  arrange- 
nients  of  the  Walschaert  valve  gear.  The  standard  arrangement  used  on 
consolidation  locomotives  on  the  Canadian  Pacific  Railway  was  described  on 
page  16  of  the  January,  1908,  issue.  A  typical  application  made  by  the 
•American  Locomotive  Company  to  some  Pacific  type  locomotives  for  the 
Florida  East  Coast  Railway  was  described  on  page  89  of  the  March,  1908, 
'.ssue.  Details  of  the  Walschaert  gear  used  on  a  recent  order  of  Pacific 
type  locomotives  furnished  to  the  A.  T.  &  S.  F.  Ry.  by  the  Baldwin  Loco- 
motive Works  were  described  on  page  114  of  the  March,  1908,  issue. 


is  cored  at  all  available  points  to  make  it  as  light  as  possible  and 
still  retain  the  requisite  stiffness.  This  casting  extends  inward 
to  the  center  line  of  the  engine,  being  securely  bolted  to  a  large 
horizontal  frame  stiffening  casting  located  at  this  point.  It  has 
a  bearing  nearly  2  ft.  long  on  the  frame  with  a  deep  lip  ex- 
tending down  on  the  outside  and  is  secured  to  the  frame  by  four 
vertical  and  four  horizontal  bolts.  At  the  outer  end  is  carried 
a  steel  casting  which  includes  the  bearing  for  the  link  trunnions. 
A  bearing  for  the  end  of  the  reverse  shaft  is  also  provided  in 
this  casting,  the  construction  and  arrangement  of  which  is  clearly 
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shown  in  the  assembled  drawing.  The  reverse  shaft,  which  ex-  The  frame  stiffening  pieces  at  this  point,  which  consist  of  ver- 
tends  across  the  engine,  is  provided  with  another  bearing  just  tical  steel  castings  located  just  ahead  of  the  rear  pedestal  and 
above  the  frame,  this  being  in  a  separate  casting  bolted  to  the  behind  the  front  pedestal,  and  two  large  horizontal  steel  cast- 
top  of  the  cantilever.                                                                                '  ings,   being   designed   to  give  great   stiffness   without   excessive 
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weight,  are  worthy  of  attention.  Another  horizontal  frame  stiff- 
ening casting  will  also  be  noticed  just  back  of  the  guide  yoke, 
where  the  frame  narrows  down  to  a  2^  in.  plate. 

The  support  of  the  forward  part  of  the  gear  is  provided  by 
the  valve  stem  cross  head  which  has  very  liberal  bearing  area 
and  is  carried  in  guides^  supported  from  the  top  of  the  main 
guide  just  ahead  of  the  yoke.  It  will  be  noticed  that  an  exten- 
sion valve  stem  with  a  stuffing  box  and  bearing  in  the  front 
valve  chamber  head  is  used,  which  will  assist  in  keeping  this 
section  of.  the  gear  in  line  and  relieve  the  cross  head  to  some 
extent. 

The  illustrations  of  the  details  of  the  gear  show  its  refinement 
and  extreme  lightness  combined  with  sufficient  rigidity  to  pre- 
vent it  from  springing  or  otherwise  getting  out  of  adjustment 
at  very  high  speeds.  The  whole  gear,  from  the  center  of  the  pin 
on  the  return  crank  to  the  center  of  the  valve  stem,  is  all  in  one 
vertical  plane,  so  that  no  horizontal  lever  arms  are  introduced 
at  any  point.  Provision  has  been  made  throughout  for  the  con- 
venient and  easy  removal  of  any  part  which  may  need  attention, 
without  dismantling  other  sections.  The  return  crank  is  held 
to  the  main  pin  by  a  bolt  extending  through  the  center  of  the 
pin  and  is  held  to  its  setting  by  three  stud  bolts.  The  method 
of  carrying  the  link  is  also  very  simple  and  effective.  Complete 
provision  has  been  made  for  lubrication  by  means  of  oil  cups  in- 
corporated in  different  members. 

The  connection  between  the  valve  stem  and  the  cross  head  is 
capable  of  adjustment  for  setting  the  valve  central  after  the 
gear  has  been  erected.  This  is  a  provision  which  is  not  usually 
found  in  the  Walschaert  valve  gear  in  this  country  and  was 
adapted  from  the  design  applied  to  the  De  Glehn  compound 
owned  by  the  Pennsylvania.  The  arrangement  consists  of  ex- 
tending the  valve  stem  through  an  opening  in  the  cross  head  and 
securing  it  by  a  large  nut  on  either  side.  These  nuts  are  pro- 
vided with  a  flange  having  30  teeth  cut  in  its  circumference.  A 
locking  device  is  provided  which  securely  fastens  both  nuts.  This 
arrangement  has  not  proven  to  be  entirely  satisfactory  and  the 
latest  gears  have  the  stem  keyed  to  the  cross  head  and  an  ad- 
justment provided  at  the  valve  itself. 

One  of  the  illustrations  shows  the  type  of  piston  valve  used 
on  these  locomotives,  with  an  enlarged  section  through  the  pack- 
ing ring.  These  valves  were  furnished  by  the  American  Bal- 
anced Valve  Co. 


A  Labor  Leaders  Indorsement  of  a  Rational  Railroad  Ap- 
prenticeship System. — Summing  up  the  whole  question  of  in- 
dustrial education,  as  it  is  supposed  to  apply  to  the  young  men, 
I  am  firmly  convinced  that  every  precaution  should  be  taken 
concerning  such  schools  (trade  schools),  to  the  end  that  young 
men  will  ?-ot  be  induced  or  led  to  believe  that  after  serving  a 


few  months,  or  a  year  if  you  will,  in  an  industrial  or  trades 
school,  by  securing  certificates  they  arc  permitted  or  even  war- 
ranted in  going  into  the  industrial  field  seeking  employment  as 
mechanics,  against  the  best  interests  of  those  who  have  served 
a  reasonable  or  legal  apprenticeship.  To  avoid  this  danger,  and 
with  a  view  to  securing  the  highest  skill  and  to  perpetuate  the 
supremacy  of  the  American  mechanic,  I  believe  that  the  proper 
and  best  methods  to  be  adopted  are  for  employers  to  establish 
schools  in  connection  with  their  factories  and  workshops,  for 
the  purpose  of  giving  young  men  employed  by  them  an  oppor- 
tunity for  a  few  hours'  schooling  each  day,  in  addition  to  the 
practical  experience  they  are  securing  while  serving  their  time 
as  apprentices.  To  my  mind  this  idea  is  best  carried  out  by  the 
\ew  York  Central  Lines,  as  represented  by  Mr.  Deems. — From 
an  Address  by  James  O'Connell,  President  of  the  International 
Association  of  Machinists,  before  the  Civic  Federation  of  Sew 
England. 


Improving  the  Efficiency  of  the  Car  VV'heel. — Finally,  to 
summarize  the  points  that  I  have  endeavored  to  make  and  lay- 
ing aside,  for  the  present,  the  matter  of  improving  the  quality 
of  the  wheel,  which  is  a  w^ork  that  must  necessarilj*  go  on,  I 
would  suggest  first,  avoid  the  concentration  of  load  by  the  use 
of  a  more  satisfactory  relation  between  the  contour  of  the  wheel 
and  that  of  the  rail ;  second,  avoid  the  concentration  of  heat  at 
or  near  the  flange  of  the  wheel  by  a  modification  of  the  brake, 
practice ;  third,  relieve  the  oftentimes  existing  high  pressures 
against  the  flange  by  introducing  the  feature  of  lateral  motion  in 
truck  construction,  so  that  a  considerable  yielding  resistance  will 
be  offered  instead  of  an  abrupt  one ;  fourth,  for  the  purpose  of 
avoiding  the  excessive  wear  of  wheel  flanges  of  all  kinds,  modify 
the  contour  and  provide  means  whereby  the  resistance  to  the 
pivoting  of  the  truck  and  of  the  wheels  to  track  may  be  very 
materially   reduced.— 5".  F.  Bush   before   the    Western   Railway 

Club.  ^^•;^■:^:;^■K■■-- 


The  Fastest  Ling  Distance  Run. — The  Pennsylvania  has 
achieved  the  distinction  of  carrying  a  theatrical  company  from 
Pittsburg  to  Chicago  in  7  hours  and  42  minutes.  The  special 
train  used  was  made  up  of  two  60-foot  baggage  cars  and  two 
sleepers.  The  distance  covered  was  468  miles,  so  that  the  aver- 
age speed  was  a  fraction  under  61  miles  an  hour,  including  stops. 
It  is  claimed  that  never  before  has  such  a  high  average  speed 
been  maintained  for  so  great  a  distance  by  a  passenger  train. 
The  special  was  stopped  four  times  and  slowed  down  once  by 
the  block  signals  to  prevent  overrunning  the  Pennsylvania's  18- 
ho-r  train.  Ore  of  the  forced  stops  was  five  minutes  and  the 
ethers  were  nearly  as  long. 
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sliown  in  tluvasscmhU'dl  drawiiivi.  I  lu-  rrvcrso  shaft,  which  ox- 
ttti<l>  aofi»ss  tho  cJ>.uiiK-.  i>i  provitktl  with  aiiotlur  hciriiiK  j»>t 
alnnctlw  frame,  this  luinu  in  a  srparati-  i-a>-tiiii:  h<>It(.'<l  to  the 
! '  >p  tvf  tlii"  caittilovcr 


1  he  fraiiie  >lit"t\  iiini;  i)i(.iis  at  tliis  point,  wliiclt  consist  of  ver 
tical  slid  castings  located  jnst  ahead  of  the  rear  pedestal  an-I 
l>ehiinl   the   front   pedestal,   and   two  larjic   horizontal   steel  ca-t 
injis,    l)einji    desij;ned    to    give   great    stitTnes>    witlioiit    excosstvr 
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vrisilit.  an'  worthy  of.ottvtrtitMi.     AuoiIkt  liori^wtiial  frtirne  stiff - 
ling  casting  will  also  \l:»iJ  tKVlic<-<l  jtiSf  IVa^^k  of  rhc  ptiide"  y<»kiv 
'h  re  tlu-  frame  narrows  down  Xo  ai  2\4:  m.  phitc. 
J. he  j«nj>port  t>f  the-  forward  i>art  of  tho  scar  is  pnnid».<l  \>\ 
•  !c  va lye  stem  cross  }ua«l  which  lias  very  liberal  bearing  area 
.nd   is  carried  in  Ruides^  suj»j>orled  froin  flie  h>()  of  the   nuiu 
;:iiidc  just  ahead  of  the  yoke;    It  U'iU  bC  ribticetl  Oral  an  cxten 
;  Ml    valve   stem   with   a    stutVing   Imx   an<l  bearinii   in   the   f nun 
ilw   ehambi'r   head    i>    nsvd.   w  liieh    will   assist    in   keepiiiji    tl)i< 
>,-ii<.ii  of.  the  year   in   line  and   relieve  the  cross  head  t<>  some 
\:rnt. 
The  illustrations  of -tlve. details  of  the  pear  show-  its  rcrmeinent 
.nd  extreme   lijihtness   combined   with   sufficient   riijidiiy   to   pre 
« nt   it    from   sprinjj;inji  or  otherwise  gettinj;  out   of   adjustnKiit 
!  very  high  speeds.    The  whole  gear,  front  the  center  of  the  pin     ; 
•n  the  return  crank  to  the  center  of  the  valve  .stem,  is  all  in  out' ' 
\trtical  plane,   so  that  no  horizontal  lever  arms  aie  introduced 
it  any  poiitt.     Provision  has  been  made  throuiilnmt   for  tlie  \-on 
'. enient  ami  easy  removal  of  any  [»art  which  may  med  atteiuion. 
.vithont   dismantling   other   sections.      The   return   crank   is   held 
to  the  main  pin  by  a  bolt  extending  through  the  center  of  the 
I'm  and  is  held  to  its  setting  by  three  stud  bolts.     The  methiKl 
"i  carrying  the  link  is  also  very  simjile  and  effective.    Complete 
provision  has  been  maile  for  lubrication  by  ifieans  of  oil  CUp*s  iu- 
■rporated  in  different  members. 

I  Ik"  connection  between  the  valve  stem  atid  the  cross  head  is,; 
I'apable  of  adjustmein  for  setting  the  valve  central  after  the 
i;ear  has  been  erected.  This  is  a  provision  which  is  not  nsiially 
ii'tmd  in  the  Walschaert  valve  gear  in  this  country  atul, was 
idapted  from  the  design  applied  to  the  De  ("ilelm  coinpcnnul 
"Uiml  by  the  Pennsylvania.  The  arrangenuiit  consists  of  ex- 
•vii<Hng  the  valve  stem  tlirough  an  openitig  in  the  cross  head  and 
curing  it  ]>y  a  large  nut  on  either  side.  These  tnits  are  pro- 
.idc<l  with  a  flange  having  30  teeth  cut  in  its  circumference.  A 
V>cking  device  is  provided  which  securely  fastens  Ixith  nuts.  This, 
arrangement  has  imt  proven  to  be  entirely  satisfactory  and  the 
latest  gears  have  the  stem  keyed  to  the  cross  head  an<l  an  ad- 
.instniciit  provided  at  the  valve  itself. 

(hu-  of  the  illustrations   shows  the  type  of  piston   valve  used 
!i  these  locomotive*. With  an  eidarged  section  througii  tlu-  pack- 
ing ring.     These  valves  were   furnislied  liy  the  .\merican   Bal- 
•  ced   \'alve  Co. 


ftW 'riuiirth^r'iar^^sfc  yeafV R  in  aii:  indHsuiiafiOfr  trades 

schiMil.  hy  st^ntriug  certiUeates  they,  are  jK'rinitii.-d'Of'ltn;!^  1*'??' 
ranted  in  gomg  iut<>  the  indiistriar field  seeking  eniployinent  as 
nvechanics.  against  the  be?it  interest*;  «iif  those  w'ho  have's*Tved 
a  reasonaiile  or  legal  Mi>preniieeship.  To  avoid  this  danger,  and 
with  a  view  to  securing  the  highest  skill  and  to  perpetuate  the 
-npreinacy  of  the  Anierican  inechanic,  I  fK-Hcve  that  the  proper 
and  l>est  niethod.s  to. be  adopteil  are  for  eniiJoyers  to  estabh-h 
school;;  in  connt-clion  with  their  factrn-ies  ami  workshop^,  for 
the  purpor^e  <»f  giAinjj  y<>ung  ini-n  ciiii>h>yed  l)y  ihem  an  f'ppvsr- 
tunity  for.  a  few  hours'  schooling  each  day,  ifl  -aVWition  to  the 
practical  experience  they  .att?  ;securinR  While  serving  theff  time 
as  apprentices.  To  niy  mind  this  idea  is  best  carri»d  rnit  by  the 
X'ew  \'ork  Central  Lines,  xis  represetUed  by  Mr.  Deems.— FrdW 
tin  .Ithircss  by  J^mes  O'Cotnu-Ji,  ftTSi4i'fit  of  tlie  Inh'rrujtioual 
AssoirUttioH  af'XlochluUts.lH^forc.thii'CivUFvd 
I'.iuihtinl.  .    '^\- ; w^-:: ■•.   .'" 


Hit'KiA iN(T  rHx  Eff^VctkxcS-  of  tm:  C!ar  V\'hfkl:— Finally,  to 
Minunarize.the  pt>iiUs  that  1  have  einleavored  t<»  make  and  lay- 
ing aside,  for  the'pir<*sent»  the  maitter.ofimproVinii  the  qnality 
of  the  wheel,  which  is  a  work  that  innst  «ece*ssaHly  go  on,  I 
wotdd  suggest  first,  avt»i<l  the  concentratioti  of  load  by  the  use 
of  a  more  s:itisfaett>ry  relation  between  the  contour  df  the  wheel 
,nT<l  that  of  the  rail;  svc«»nil.  avoi«l  the  concentration  of  heat  at 
«>r  near  the  flange  of  the  wheel  by  a  modificat ion  of  the  brake 
practice:  third,  relieve  the  oftentimes  existing  high  pressures 
against  the  flange  by  introducing  the  feature  oi  lateral  motion  in 
truck  construction,  s«.)  that  a  ct>nsiderable  yielding  resistance  will 
iW'Offered  instead  of  nii  ;d>rnpt  one:  fourth,  for  the  purpose  of 
avoiding  the  excessive  wear  of  wheel  flanges  of  all  kin<Is,  modify 
the  contour  .nnd  provide  means  wherd.«y  the  resistance  to  the 
pivoting  of  the  truck  and  of  the  wheels  to  track  may  be  very 
inarerially-  re<luced,— 5".    R   Jitish   ht'forc   thi^.  U\-sti-rH  jRailTi-ay 

(Sink  :i\ 


\  Laror  LE.\t?ER's  Txdot^pemf.kt  or  .\  R.\Ttox.vr.  RATt»b.Ai9  Ap-'  • 

rKF.NTlCESHiP  Systka?. — Sunmiing  up  the  whole  question  of  in- 
dustrial education,  as  it  is  supposed  to  apply  to  the  young  men, 
I   am   firmly  convinced   that  every  precaution   should  be   taken 
concerning  such   schools   ( tra<le  Schools  ),  to  the  end  that  yoi'ng. 
nun   will   'i.t   l:e   inch-ced  ><t  led   to  l»elieye  that   after  servifi  a" 


-Th-e  F.\sTEst  Ij^ixo  iOiSTAXc^  ikvx.^The  Pennsylvania  has 
achieved  the  «listijH-tion  of  carrynig  a  theatrical  company  from 
I'ittsburg  to  Chicago  in  7  hours  aiwl  +2:  minutes.  The  special 
train  usi-*!  Was  made  up  of  two  60- fVnot  baggage  car«  and  two 
sleepers.  The_  djstancie  coveF^'d  was,4(>8  jniles.so  that  the  aver- 
age speed  was  a  fraction  under  6t  miles  an  hour,  including  stops. 
It  is  claimed  that  never  before  has  siu-h  a  high  average  speed 
been  maintained  Utr  so  great  a.  disiatice  |iv  a  passenger  train. 
The  speci.Tl  was  mopped  four  jtWMips.'aitdslovk'eil- down  otiee  by 
the  bloclc  signals  to.  i»revent  ovcrrtniuing  the  PA.:nnsyIvaiTia's  18- 
ho-'T  train,  O'h*  of  the  forced  stops  was.  five- mitiutes  and  the 
» ''tts  Ayi^re  ixarly  as.  1*11%. 
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INTERIOR   OF    STRANG   GAS-ELECTRIC    CAR      IRENE. 


GAS-ELECTRIC  RAILWAY  MOTOR  CAR. 


Early  in  igo6  the  Strang  Gas- Electric  Car  Company,  New 
York  built  tiio  first  motor  car  using  its  system  of  power  gen- 
eration and  transmission,  which  was  put  into  service  on  the  Mis- 
souri &  Kansas  Interurban  Railway.  This  car  was  illustrated 
and  described  on  page  103  of  the  March,  1906,  issue  of  this 
journal.  It  was  followed  by  several  other  cars  employing  the 
same  system,  each  one  being  an  enlargement  and  improvement 
over  its  predecessor.  This  series  of  cars  has  now  received  the 
addition  of  a  very  powerful  motor  car  of  all-steel  construction, 
which  has  recently  been  turned  out  by  the  J.  G.  Brill  Company, 
Philadelphia.  This  car  is  named  the  '"Irene,"  and  is  shown  in  the 
accompanying  illustrations. 

The  Strang  system  for  motor  cars  consists  of  a  four-cycle  six- 
cylinder  gas  engine  direct  connected  to  a  direct  current  gen- 
erator supplying  current  to  electric  motors  on  the  trucks.  In 
addition  there  is  carried  underneath  the  car  floor  a  large  stor- 
age battery,  which  is  charged  during  stops,  in  coasting  down 
grades,  or  at  other  times  when  the  supply  of  the  current  from 
the  generator  is  greater  than  is  required  by  the  motors.  This 
arrangement  of  storage  batteries  permits  the  installation  of  an 
electric  generator,  which  is  of  a  size  sufficient  to  meet  the  nor- 
mal re(iuirements  of  operation  orly.    Ary  excessive  call  for  c-.-r- 


rer.t  can  be  supplied  by  calling  on  the  battery  to  assist  the  gen- 
erator. The  current  from  the  battery  is  also  used  for  starting 
the  gas  engine  by  converting  the  generator  into  a  motor  until  the 
engine  picks  up  its  charge  and  is  in  operation.  The  electrical 
connections  in  this  system  are  such  that  <he  battery  automatically 
comes  to  the  assistance  of  the  generator  when  needed  or  is  auto- 
matically charged  by  absorbing  the  surplus  when  the  generator 
supplies  more  current  than  is  needed  b\'  the  motors. 

The  car  illustrated  is  66  ft.  over  all  and  has  a  capacity  of  75 
seated  passengers.  The  150  h.p.  gas  engine  is  of  the  vertical 
type  direct  connected  to  an  85  k.w.  shunt  wound  interpole  gen- 
erator. The  motors,  of  which  there  are  two,  are  of  100  h.p. 
capacity  each  and  are  of  the  series  wound  interpole  type.  The 
storage  battery  contains  112  cells  and  has  a  150  ampere  hour 
capacity. 

Ihe  car  body  is  of  steel  construction  throughout,  with  the 
exception  of  the  interior  finish,  which  is  of  vermillion  wood. 
The  power  plant  is  located  at  the  head  end  of  the  car  and  sepa- 
rated from  the  other  compartments  by  a  partition.  Directly  be- 
hind it  is  a  compartment  arranged  with  transverse  seats  uphol- 
stered in  red  leather.  This  section  is  separated  from  the  rear 
compartment,  which  is  fitted  with  wicker  chairs  and  other  con- 
veniences of  a  club  car,  by  a  grill  partition.  An  observation 
platform,  surrounded  by  brass  rails,  is  provided  at  the  rear  end 


STRANG    GAS-ELECTRIC    CAR    "IRENE." 
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of  the  car.  The  interior  linish  and  arrangement  is  verj-  elabo- 
rate, the  lighting,  of  course,  being  by  electricity.  It  is  heated  by 
the  hot  water  from  the  engine  jackets  which  is  circulated  by 
means  of  a  motor  driven  centrifugal  pump.  During  the  summer 
seasons  the  jacket  water  is  passed  through  a  radiator  on  the 
roof  of  the  car. 

The  car  weighs,  in  working  order,  57  tons  and  is  capable  of 
liauling  three  light  trailer  cars  seating  75  passengers  each.  It  is 
equipped  with  multiple  unit  control  and  can  thus  be  used  as  a 
source  of  i)ower  for  a  number  of  motor  cars  connected  to  it. 

This  car  was  on  exhibition  at  the  mechanical  conventions  at 
.\tlantic  City,  where  it  was  the  center  of  much  interest  anrt 
brought  forth  many  favorable  comments. 

FREIGHT  CAR  INTERCHANGE. 


The  present  rules  governing  freight  car  interchange  were  for- 
mulated and  have  been  in  effect  under  a  period  of  almost  con- 
tmuous  increase  in  traffic,  which  has  taxed  to  the  utmost  the 
al>ility  of  the  railroads  to  provide  facilities  for  its  proper 
Handling.  These  rules  are  founded  on  the  principle  that  every 
car  owner  has  a  right  to  the  control  of  his  cars,  and  each  suc- 
cessive change  in  rules  or  rates  simply  emphasized  this  right. 

This  principle,  although  based  on  strict  equity,  has  had  op- 
posed to  it  the  inevitable  tendency  toward  a  free  interchange 
or  common  use  of  those  classes  of  cars  which  are  adapted  to 
the  handling  of  the  general  traffic  exchanged  between  railroads. 

The  extent  to  which  this  natural  tendency  has  prevailed  over 
artificial  regulations  at  variance  with  it,  is  denoted  by  the  figures 
showing  the  per  cent,  of  foreign  cars  in  use  on  all  lines,  which 
increased  from  30  per  cent,  in  1904,  to  41  per  cent,  for  the  first 
six  months  of  1907. 

There  is  food  for  thought  in  the  fact  that  the  rate  of  rental 
for  car  hire  which  has  not  availed  in  times  of  car  shortage  to 
secure  the  car  owner  in  the  use  of  his  property,  operated  so 
effectively  immediately  on  the  appearance  of  a  car  surplus  as  to 
create  a  new  difficulty,  the  excessive  and  useless  cross  haul  of 
empty  cars. 

It  will  be  noted  that  the  per  cent,  of  cars  on  their  home  roads, 
which  was  but  56  per  cent,  during  the  first  half  of  1907,  and 
only  54  per  cent,  during  the  month  of  April,  1907,  averaged  64 
per  cent,  in  December,  with  indications  that  the  homeward  move- 
ment had  only  fairly  started.  Had  this  change  been  accom- 
plished in  the  natural  course  of  traffic,  it  might  be  accepted  as 
a  silver  lining  to  the  cloud  of  general  depression,  but  unfortu- 
nately it  was  brought  about  only  at  great  expense. 

The  proportion  of  empty  to  total  freight  car  mileage  in  De- 
cember was  35.4  per  cent,  as  against  27.1  per  cent,  in  October, 
an  increase  of  8.3  per  cent.  It  is  fair  to  assume  that  the  aver- 
age business  can  be  handled  with  at  least  as  low  a  percentage  ol 
empty  mileage  when  the  car  supply  is  plentiful  as  during  a  pe- 
riod of  shortage,  and  it  would  therefore  appear  that  8.3  per 
cent,  of  the  total  car  mileage,  or  117,287,407  miles,  was  abso- 
lutely unnecessary.  It  is  impossible  to  calculate  the  cost  of  this 
enormous  empty  movement,  but  that  it  was  a  heavy  drain  on 
the  already  depleted  revenues  of  the  railroads,  cannot  be  denied. 
It  may  be  claimed  that  the  saving  made  by  individual  roads  in 
per  diem  balances  justified  the  expenditure  which  this  excess 
empty  movement  entailed,  but  the  fallacy  of  this  claim  is  ap- 
parent in  the  face  of  the  fact  that  the  gain  by  one  line  was 
necessarily  offset  by  the  loss  to  another.  Further,  in  a  majority 
of  cases,  the  movement  resulted  in  practically  an  even  exchange 
of  cars. 

Nor  was  this  wasteful  empty  movement  the  only  deplorable 
result  of  the  unfortunate  position  in  which  the  railroads  found 
themselves.  In  the  efforts  to  keep  per  diem  balances  on  the 
proper  side,  a  great  many  roads  took  extreme  measures  to  re- 
duce the  number  of  foreign  cars  on  their  lines  and  to  force 
their  own  cars  into  service.  Roads  which  had  during  the  period 
of  shortage,  gladly  accepted  cars  belonging  to  affiliated  lines, 
revised  their  rules  when  cars  became  plentiful  and  refused  to 
accept  cars  not  properly  routing  over  their  lines.  Foreign  cars 
were   in    many   instances    stopped   at   junction    points   and   their 


lading  transferred  to  home  cars.  In  other  cases  home  cars  were 
applied  on  loading  to  foreign  lini's.  vvliilc  fureign  cars  were  sent 
home  empty  in  the  same  direction. 

There  is  one  encouraging  sign  in  the  situation  created  by  the 
extraordinary  developments  of  the  past  few  months.  It  is  that 
the  experience  gained  at  such  great  cost  may  lead  to  the  adop- 
tion of  more  flexible  rules  governing  the  use  of  freight  cars  m 
mterline  traffic.  To  the  extent  that  such  rules  recognize  the 
necessity  for  free  interchange  of  cars,  with  such  regulatitm  as 
the  principle  of  private  ownership  demands,  to  that  extciit  will 
the  future  efficiency  of  freight  cars  be  increased. — Arthur  Hale, 
Chairman,  Committee  on  Car  Efficiency.  The  American  RaihiHiy 
Association. 


TURNING  DRIVING  WHEEL  TIRES. 


It  is  often  necessary  to  change  and  re-turn  the  tires  of  art^e^- 
gine  two  or  three  times  between  shoppings.  When  the  tires  are 
sent  to  the  shop  for  re-turning,  the  usual  practice  i§;  to  shrink 
them  on  an  old  pair  of  wheel  centers,  mounted  on  an  axl*-.  ami 
turn  them  in  the  driving  wlieel  lathe.  The  cost  of  the  labor  and 
gasoline  for  shrinking  the  tires  on  and  removing  them  i>;  con- 
siderable. One  shop  has  found  that  it  could  handle  the  tires  at 
about  one-half  of  the  cost  of  turning  them  in  this  way  by  turn- 
ing them,  one  at  a  time,  on  a  boring  mill.  The  mill  was  an  old 
one  and  not  equipped  with  a  universal  chuck. 

At  the  St.   Paul  shops  of  the  Great  Xorthern  Railway  a  still 


M.ANDRELS    FOR    TfRMNG    TIRES. 

different  method  is  followe<l.  Old  driving  wheel  centers  for  48, 
56  and  66  in.  wheels  are  mounted  on  scrap  axles  and  turned  so 
that  the  tires  will  slip  over  them  neatly.  Taper  key-ways  are 
slotted  in  the  circumference  about  18  in.  apart.  When  the  tire 
is  slipped  on  the  center,  taper  keys  (1/16  in.  to  r  ft.)  are  driven 
in,  thus  holding  the  tires  securely  in  the  centers.  The  slot  and 
the  keys  are  tapered  so  that  the  face  of  the  key  and  the  inside 
of  the  tire  are  parallel  when  the  key  is  driven  tight.  They  are 
then  turned  in  the  wheel  lathe.  Only  a  few  minutes  are  re- 
quired to  set  the  tires  on  the  centers  and  the  arrangement  is  said 
to  be  very  satisfactory'.  Three  sets  of  these  mandrels  are  all 
that  are  required  to  take  care  of  the  greater  proportion  of  the 
driving  wheels  in  use  on  the  Great  Xorthern :  the  mandrels  when 
not  in  use  are  stared  alongside  the  lathe.  .\  partial  view  of  these 
mandrels  is  shown  in  the  accompanying  illustration. 


Relative  Use  of  Steam,  Water  Power,  etc.— Of  the  total  esti- 
mated power  at  present  produced  by  prime  movers  in  this  coun- 
try, about  26,000,000  horsepower  is  produced  by  steam  engines, 
3,000,000  horse-power  by  water  motors  and  700,000  horse-power 
by  gas  and  oil  engines.—//.  St.  Clair  Putnam  before  the  Con- 
ference on  the  Conservation  of  Natural  Resources. 
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INTKRlyS-  of   5lk  \Ni.    G.\S-fe:i,KCrj*fC  •■CAH'    IKEXE. 


GAS  ELECTRIC  RAILWAY  IVIOTOR  CAR. 

Lui>     n.    iv()0   t{K  :  ."^tnniy  .<  iris-K|c»trir    Car    (.•imi>;m\,    .Ww 
A'urk  Imik  tlK'   HTM  Jttotiit  c"ir  H«ih       ii>   ?\>i«.ni  of  i»i>\v(.r  1:111 
eraJioH  jtiiiii  tratTf^-nn'^sion.^  whiclr  w:».s  put  intu  mtvicc  i>ii  ilu  Mi- 
soufi '&   Kijnsas   iiUcriirban    Railway.     This' car  \\a~   illu>itratcil 
and   .kscrilu'd  on   pa«v    if\^   nf   the    .\Liroh.    ii)()fi.   is-u<-   of   thi- 
journal.      It   was    followed   liy   si-vcral  other   car^   vmployini;   the 
sam«  sy^rem.  jeac^i  .one  hciirg  an  cnlarjicnK-nt  and   improvcnu-nt 
©ver  it  $  .pro<lecessior:.;  Xhis"  J^cricsr  J>f  cars  ha>  now  rvcei  n  <^  d  t !  u 
addition,  of  a  yOfy  jniwerful  nn»tor  car  of  all  stcil  ounstrncion. 
whicli  ha?  rccvntly  hfvn  turned  out  by  the  J.  (i.   Ilrill  Contpany. 
Philadeii»hi.'i.     Thi>  car  i»  nanu'il  the  ■"Irene."  and  is  >Iunvn  in  liie 
acconipauyint;   ilhist rations. 

The  Straii«  .>y stern  tor  inottir  cars  CMiisists  of  a  fuiir'^cyck-  si.x- 
evlinder   i^'a^   ensiine   direct    coi.nected   t*>   a   <lirect-  current    gen- 
erator >npplyin,y   current    t>.  electric   niutor>  on   the   truck>.      In 
<iddition  there  is  ^carriGd  underneath  the  car  floor  a  larjn.'  s;.,r 
a^je   battery,  \vhich,  is/H^  <luring   stops,   in   coa-iini.;    d<iuii 

grades,  or  at  other  titjies  when  tin-  supply  of  ilie  otirrent  fr<i:ii 
the  uenerator  is  greater  than  is  re(iuire<l  by  tlie  niotor->.  Tin- 
arraiifjcnienr  of.-M<jrajje  b.itteries  perntits  the  in-tallation  of  an 
electric  gvnenVtor.  ..wijnehii'pf^^^^  lo  uieet  the  nor 

nial  rriiirirenientx  of  li^n'^aHoii  oily.    At  y  e\ie.ssiv"e  call  for  (••r 


rei  t  ean  le  ■«upp!ied  l>v  calliny  on  the  battery  tO.  assist  the  gen- 
erator, rile  current  from  ilie  battery  i>  also  used  for  ^tarliiiy 
the  liM.-  eiiisdne  by  convertinvi  the  generator  into  a  motor  until  the 
eiiiiiiie  picks  up  it*  charge  and  is  in  operation.  The  electrical 
eoriuetioti.-  in  tlii.-  sy>tem  are  >ueh  that  <he  battery  automatically 
come>  to  tile  a>sistance  of  the  {.generator  when  needed  or  is  auto- 
matieally  eharge<l  by  absorbiny  the  >uri)lus  when  the  tienerator 
>upplies  more  current  than  i>  needed  iiy  the  motors. 

The  car  illustrated  is  66  ft.  over  all  and  has  a  cajtacity  of  75 
seated  i)a->en!;;er-.  The  150  ii.p.  gas  engine  is  of  the  vertical 
type  direct  connected  to  an  .S5  k.w.  shunt  wound  interpolc  geti- 
erator.  The  motors,  of  which  there  arc  two.  are  of  too  h.p. 
cajKicity.  each  and  are  of  the  series  wound  imerpole  type.  The 
.-torage  battery  contains  wi  cell-  and  has  a  150  ampere  hour 
capacity. 

I  hp  ear  body  is  of  steel  construction  throughout,  with  the 
exieptioii  of  the  interior  finish,  which  i>  of  vermillion  woud. 
I  he  power  ])lant  is  located  at  the  head  end  of  the  car  and  sepa- 
r.iii.-  1  from  the  other  compartments  by  a  partition.  Directly  be- 
Iiin<l  it  is  a  compartment  arranged  w^th  transverse  seats  uphol- 
stered in  red  leather.  This  section  is  separated  frotn  the  rear 
compartment,  which  is  fitted  with  wicker  chairs  and  other  con- 
vi  tiiences  «f  a  club  car.  by  a  grill  partition.  An  observation 
platform.  <urroinided  by  brass  rails,  is  provided  at  the  rear  end 
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■  .(.  tin.-  car.  1  lie-  interior  iiiii>Ii  ami  arraii;ji'nKiit  is  very  clabo- 
■alO;  tjie  ligliting,  of  course,  heinj^  liv  vKotricity.  li  is  heated  by 
lerliQt.  water  from  the  ctij^itie  jackets  \v4iich  is  circulated  bv 
■eans  of  a  motor  driven  centrifuj>al  pump.  During  tliestmimer 
.  asons  the  jacket  water  is  passed  through  a  radiator  on  the 
."•f  of  the  can  '.-■:  l'-\: }'  ''■/-_', 

riife  car  weighs,  in  working  brdei-,  57  t<>ti>;ai»d  is  capable  6f 

::;nilinj^  tliree  li.nht  trailci'.car^  st^Ating'75  pas.sx'pge^^  Cflch.     It  is 

.|uip]!e<l   with   multiple   ituit  eontrul  and  i'tiu  thus  Im-  used\a^  a. 

line  of  po.ver  for  a  numJK-r  f)i  motor  cars  connected  to  iti  ^  ■ 

This  CJir  wa.s  6u  exhibit irui  at  ■  the  niechuuical  ccniventions  at 

\ilairtic   City,  white  it;  was  the  centei:  of  nntch- interest  iuld 

roiigbt  forth  niatiyfavoirablecoiiiinerits. 


ladini;  tran>-t\rred  to  hoitu  ear>.  In  <»ili«4  ea>es  boiue  cars'  wv re 
ap]»livd  on  loa*)ing  t».»  fonijiii  liiK-i.  w  hnifor<iiiu  ear's  'w>  r<  -i:»it 
houR-  en>ply  ift  the  saniv  diri'Gtion. 

There  is  <>iiv,-viK<»ui"a?ii"ji  sig^i  iiv  thc:  simatimi  creau-tl  by  the 
t\tra<>rilinary  de\ili>pnK'nt<  ("»f  the  pa "^1  ft-W  iiiiintlis.  It  i^^  :tli<il 
the  experience  }iaim<!  at  ■'^ucli  great  .coriliiiay  ^<*ad•  J<^?iie  adop- 
tion of  «TofOfle\iWe  riilvr-  vnvvriU'^\fI^*i:y^  "'-^'  '^^  .*"^r>  ;iii 
iiHerline    IratBc:.     To  Th*''  A  >^'*'jiit  iltoiT 

necessity  f uf  f rve;  inlei  iTianvie  «.'f  ^ar>i  witli;^  SH^eb  .  feiiiHat}* ijv  a* 
the  principle  of  private  o\vn(4^ship.dvinan»!^  '•  ■  'bVij  v?.t' '  ♦  u  '1' 
ithe-fit^ure  etpi^ieiwy  of  ^f^Vi^l)fM^nrs:^  >-|w/it;, 

Chttkmu  ii^i.  'o  ntiniU^c  ,<«»•(.  *</r-  'B^rit'M.ry;.  ,/  .  ■  v 

Asxits-ifttidU.;,  :^-.}': 


FREIGHT  CAR  INTERCHANGE. 


Ihe. jVrescjjl  ruWs .^ovcrinh}^  freight  <^a.r  iftl<5^cliaiT«e ;>\vre-.iOF--i 
undated  aud  have  beeti  ill  elTect  under  a  period  of  :a1nuVsi  cofl,-. , 
•ninous  increase  in  tral'tic,  which  hns  taxed  to.  tire  ;ul^)V<w,tlIe 
,!•iUly    of    the    railroads    to    provide    facilities    for;  'its    proper 
Handling.  .  The.se  rules  are  foimdetl  on  thic  .pritTciplc  thaii-ev^f-y 
II   .  '\\  ner  has  a  rif^ht  to  the  control  of  his  cars,  and  each  stic 
•  -■ri\o  clKin>.;'e  in   rvdcs  or  rates  simply  ein(»1tasizcd  this  right. 

This  priuciple,  although  busyd  on   strict   e«iuitj',   lias  had  op- 

1  ■■  i^eil .  to  ■  it  vthe  inevitable  tcildetu-y  towafd  a  free  iTitercharige 

r  cmnnroh  \ise  of  those  classejjVif  cars  whie'h  are  aJdapfed  to 

he  handling  of  (he  general  iraflic  exchanged  Ik'tween  railroails. 

riie  extent  to  which  this  natural  tendency  ha^  prevaile<l  over 

irtiticial  regulations  at  variance  with  it,  is  denote<l  by  the  figures 

shoWihg  flic  per  iCent.  30 f  foreign  cars  in  use  pii  all  lines.  w'»c"h 

increased   from  .v>  pe'r  cvvvt.  in    !<;o4.  to  41  per  tent  for  tl>te  first  :. 

i\  inonths  of    1907.  «"     1      s     - 

rhere  is   foo<I   for  tlMmglrt  in  the  fact  that  the  Nl.te^^ 
'  ii    ear  hire  which  has  flot 'avaik-cl  in  tiniCR  of  car  sh 
eeiire  the  car  owner   in  the   use  of   his  property,  operated  so 
ifectively  immediately  on  the  appearance  of  a  ear  surplus  as  to 
.nate  a  new   (hlViculty.   tlu    i  \ie-sive  and  useless  cross  liatd  of 
•  tnply  cars. 

It  w  ill  be  noted  that  the  per  cent;  of  cars  on, their  home  rOa(b, 
which  was  but  56  per  cent,  duriiig  the  first  half  of  1907,  and 
■  inly  54  per  cent,  during  the  nmnth  of  .Vpril,  r907,  averaged  04 
per  cent,  in  December,  with  indieatious  that  the  homeward  move- 
nicht  had  only  fairly  s1arte<l.  Had  this  change  beeti  accom- 
l>lished  in  the  natural  cour>e  of  traffic,  it  might  be  accepted  as 
I  silver  lining  to  the  cloud  of  general  depres>ion,  but  Un fort u 
iialely   it  was  broni;lit   about  «>nly  at  great   expense.  V 

rhe  projiortion  fif  eiitpty  to  total  freight  car  mileage  in  1  K 
remlxr  was  .^5.4  ])<r  cent,  as  ^igainst  sj.x  \wv  cen^  in  Dctobcr, 
m  increase  of  S.3  per  cent.  It  i^  fair  to  assume  that  the  aver 
.ij.;e  business  can  be  handled  with  at  lea>t  as  low  a  percentage  of 
finpty  mileage  when  the  car  supply  is  jilentiful  as  during  a  pe- 
riod of  shortage,  and  it  would  therefore  appear  that  8.3  per 
i.ent.  of  tile  total  car  mileage,  or  117.jS7.407  niik-*J.  was  ai>so- 
Iiitely  umiee'essary.  It  is  impo>sible  ti>  calculate  the  cost  of  this 
t  iiormous  empty  movement,  but  that  it  was  a  heavy  tirain  on: 
the  already  depleted  revenues: of  the  railroads  cannot  In-  dinied. 
!•  may  lie  claimed  that  the  saving  made  by  individual  roads  in 
i'<r  diem  balances  justified  the  expenditure  which  this  excess 
'  mpty  mi>vement  entailed,  but  the  fallacy  of  this  claim  is  ap- 
parent in  the  face  c^f  the  facf  that  the  gaiir  By  on-line  was 
ni-ci^ssarily  otTset  by  the  loss  to  another.  I'lirtber,  in  a' majority 
f  cases,  the  movement  resulted  in  practically  an  eyi^K exchange 

'f  cars.  '\-'r  .  .    '■;•'-■''' "  ':  '■■ 

Nor  wa>»  this  wasteful  empty   iiioventent  the  only  dejilorablc 
result  of  tlu    unfortunate  position  in  which  the  railroad-   foiuid 
'iiemselves.      In    the    efforts   to   keep   per   diem   balances  nu   the 
iiiupir  side,  a   great  many   roads   took  e.xtreme  iiieaMireS  to  re-. . 
vluco..lhe   mnnber   of    foreign   cars  on  their  lines  and   to  force. 
jSicfr, own  cars  into  soryice,    Koads  which  had  during  the  period 

■i"  sliortagc,  gladly,  accepted  cars  i)rloni;ing  to  affiliated  lines, 
:<  vised  their  rules  when  cars  became  plentiful  and  refuse<l  to 
■ucept  cars  not  properly  routing  over  their  lines.  Foreign  cars 
Acre   in  many   instances   stopped  at  Junction    ]ioints   arid   their 


■:~'?t  H- X U'teii .  ffi'Ce'^ay.V^.  to ^ 
ginc  tSKO  -iri:r.1^lr*'e  ttnii-s  bciwten::^^^^^^ 
sent,  "to  •  fi^  :>  shjr^V'f  t>t  :^^:r 

theni  on  ;(n  oldisdr  ui  wluiT  Ceui<<t-.  ni<>unu 
(urn  thcni  in  the  drivijtg  wlni-^l-  lajh^-;  ■  .^ rhymer--;  ■  ■ 
gasoline   foi'^Jjirinking-dK^^^^^^^ 

siderable^.    Oivc,>li0p  hai  ifoiH»i  that  it  cpuW' hatwile^lht^itirt- 
aliout  one-half  ^f  the  «ost  of  turiiingt^ 

ing  them,  one  at^  a'  time,  on  a'  b<>ring'  iiiill.    ^^IThe  inUl  u^i^  ;ru  .<4d 
one  and  not  erpiijiped; with  a; JuitA ersalchiick.^   "■'■■, Iry. :..         . ' 
At  -the  ■S*^  Paul  shojis  of  the-(it*-a(  Xc»rilH-rn  Rail  A'ay  ,-i"  -rdl 


M.\Xrt«.KI.>   KoJC  TV><-Ni-V>  ■lt'<i-v> 

different  niethcHl  is  fOillowv^l.  t )ld  <lriving  wh<5ii  ctiHers  f^r  4^, 
56  an<l,66  in.  whcA'ls  arcniountcd  \i«  *trap  axles  uimI  ttirnvd  ^»i 
thiit  tlK^  tires  will  sliI^oV1&^  tlwiu  neatly.  Tji|Hr  key-wayV ^fv 
slotted  HI  the  circinnference  about  iK  bi.  aiiari.  When  thr  tin 
is  slippeil  <ni  the  center,  tapir  k*>s{l/JO  in.  to  1  ft.)  .vre  driven 
i»^  thus  liolding  the  tires  svcurely  in  liiccenkr>/.,T^ 
the  keyk  are  tSipered  <;<Tj  fliai  the  face  of  the  key  and  tht'  insitk: 
of  the  fire  are  jiarallel  wlun  the  key  is  driveiS  tight.  11»((-y^rc 
then  turned  in  the  wheel  lai he.  < hdy  a  few  minutes  ar-e  re- 
titiire<l  to  set  the  tirvs  t»n  the  veniers  and  tlie  arrajigenu-nt is  ft;dil 
,  f«  -Tk',-  very:  '^Uisfjlctoi^v  "Threv  •!«S*^.':<»f  i-hejsc  tirHiwhrels  are  alT 
that  are  reii|uire«l  to  tjdcecare  *»f  die^grt^ikrr  pro|^^^  of  the 

drivuig  wheels  hi  H<e  on  the  (Ire/it  N'ortbern :  the  niandixls  when 
not  itiiise  are  stored  ah "UgMde  the  laihe.  \  partial ,\ iew  of  "hcM: 
mandrols  is  shcwtn  in  i  he  acvom^xnVyifig  illu'itrati«'»n;-  ',; . 


mated  i>ower  at  pf eseiit  produoed Tiry  prinl^titoiver*  in  Vl|is  c-oun 

try.  al)otn  j6,CKX),dGtj  hor-e  power  is  pro<lnc»-<i  by  stvani  ettgim'j:. 
3,000,000  horse-power  by  water  tmjt.ors  ami  7ot).ooo  horse-jiower 
by  gas  and  oil  engines.-— //.   .V/,  i;Aj/r /^m/m,n»   Hioic  th.-  Con- 
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^  BARR  TOGGLE  JOINT  VESTIBULE 
/\  FLUSH  VESTIBULE 
^^  ACETYLENE  GAS 


o 


REPAINTED 


o 


REVARNISHED 


MAIN  STEAM  PIPE 
CHAIR  CAR 
^  RECUNING  SEATS 

/\  PULMAN  VESTIBULE 

^  BARR  OSCILLATING  VESTIBULE 


REBUILT 


PINTSCH  GAS 


'////mm  PIONEER  LIMITED 


S.W.  LIMITED 


O.L.LIMITED 


A   I'ORTION   OF   COACH    PAINT   SHOP   RECORD    BOARD — C.    M.    &   ST.    P.    RY. 


COACH  PAINT  SHOP  RECORDS. 


Chicago,  Milwaukee  &  St.   Paul  Railway. 


In  the  coach  paint  shop  office  of  the  Chicago,  Milwaukee  &  St. 
Paul  Railway,  at  West  Milwaukee,  is  a  series  of  three  or  four 
large  boards,  about  5  x  8  ft.  in  size,  upon  which  is  shown,  in  a 
simple  manner,  the  paint  and  varnish  record  of  each  coach  for 
the  past  fifteen  years.  These  charts  also  give  information  as  to 
some  of  the  important  features  of  the  equipment  of  each  car. 
It  is  possible  to  determine  quickly  the  appro.ximate  present  con- 
dition of  any  coach,  and,  if  it  is  desired,  to  refer  to  the  book 
records  for  a  detail  description  of  what  was  done  to  the  car 
at  each  shopping. 

The  accompanying  illustration,  shewing  a  small  section  of  one 
of  these  boards  or  charts,  will  give  an  idea  as  to  Hs  arrange- 
ment. The  number  of  the  car  is  shown  in  the  column  to  the 
left.  The  vertical  divisions  are  for  the  different  years,  each  one 
of  the  spaces  being  about  Js  of  an  inch  square.  The  tags  which 
are  tacked  on  the  board  are  colored,  but  as  it  is  impossible  to  re- 
produce these  colors  on  the  illustration  the  different  tags  are  dis- 
tinguished by  markings  shown  in  the  key  at  the  bottom  of  the 
diagram.  The  actual  tags  are  made  of  mounted  drawing 
paper  painted  with  a  flat  oil  paint  to  prevent  an  early  fading  of 
the  color. 

The  painting  is  done  at  three  shops.  West  Milwaukee,  Minne- 
apolis and  Dubuque.  To  distinguish  between  the  shops  at  which 
the  work  is  done  the  round  tags  represent  West  Milwaukee,  the 
square,  Minneapolis,  and  the  hexagonal,  Dubuque.  The  heavy 
repairs  in  painting  are  divided  into  three  grades :  "burnt  and 
painted,"  which  means  painting  from  the  bare  wood  up;  "re- 
painting," which  means  painting  on  old  paint;  "revarnished," 
'vhich  means  that  the  paint  has  been  touched  up  and  varnish  ap- 
plied.    The  key  underneath  the  diagratn  shows  how  these  three 


classes  of  repairs  arc  distinguished  apart.  As  an  example,  car 
376  was  burnt  and  painted  at  the  West  Milwaukee  shops  in  1894; 
in  1895  it  was  revarnished  at  Minneapolis ;  in  1897,  1899  and 
1901  it  was  repainted  at  West  Milwaukee,  and  in  1902  it  was 
burnt  and  painted  at  West  Milwaukee;  in  1904,  1906  and  1907 
it  was  repainted  at  West  Milwaukee.  Special  tags  are  used  for 
new  cars,  upon  which  the  name  of  the  builder  and  the  date  the 
car  was  placed  in  service  are  noted. 

The  notation  at  the  top  of  each  tag  shows  the  book  and  page 
upon  which  a  detail  record  of  the  work  done  on  the  coach  may 
be  found ;  the  lower  figures  indicate  the  month  and  date  when 
the  car  left  the  shop  and  was  placed  in  service.  To  illustrate, 
the  following  records  are  reproduced  for  car  374,  except  that  a 
letter  of  the  alphabet  is  substituted  for  the  name  of  the  varnish 
used. 

F-241. 

Arrived   Angtist    j,    1895. 

Left   Septt-mbtr  28,  18!i5. 

Body  outside;  old  paint  burnt  off;  two  coats  priming;  two  coats  body 
color:  one  coat  varnish  body  color;  ornamented;  two  coats  "A" 
body  varnish 

Inr.idc   varnished. 

H-4. 

Arrived   February  28,  1S99. 

Left  shops  March  23,  1899. 

Body  outside;  one  coat  body  color:  one  coat  varnish  body  color;  orna- 
mented; one  coat  "B"  medium  body  varnish;  one  coat  "B"  wearing 
body  varnish. 

Inside  revarnished   in  part. 

1-74. 

Arrived  February  26,  1902. 

Left  shops  March  20,   1902. 

Body  outside;  five  lineal  feet  new  sheathing;  16  battens;  16  ft.  window 
stool,  two  panels  applied;  new  parts  painted;  balance  paint  touched 
up,  whole  body  two  coats  of  "C"  body  varnish. 

Inside  revarnished  in  part  and  part  finished  in  shellac. 

1-249. 

Arrived  March  2,  190S. 

Left  shop  April   7,   1903. 

Body  outside,  paint  burnt  off  in  part;  new  sheathing  applied  through- 
out; two  coats  priming;  two  coats  body  color;  one  coat  varnish 
color;  ornamented;  two  coats  "C"  body  varnish. 

Ir.side  revarnished  in  part  and  part  finished  in  shellac. 


Jlly,  1908. 
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1-389. 
Arrived   February  23,   1904. 
Lfft  March  22,   1904. 
Body  outside;  body  color  cut  in;  sign  board  recolored;  ornamented  in 

part;   whole  body  two  coats  of  "A"   body  varnish. 
Inside  revarnished  in  part  and  polished. 

In  addition  to  these  records  a  ledger  is  kept  in  which  the  exact 
cost  of  the  work  for  each  shopping  is  shown  for  each  car.  The 
page  in  this  ledger  for  car  374  is  as  follows :  For  obvious  reasons 
the  figures  showing  the  costs  are  fictitious  and  the  trade  name 
of  the  varnish  is  represented  by  a  symbol. 

PASSENGER  CAR  374  FROM  DAYTON.  O.,  11  1-88. 


Burnt  and  Painted 

Revarnished 

Burnt  and  Painted 

Repainted 

Revarnished 

Repainted 

Revarnished 

Burnt  and  Painted  | 

Revarnished 

Repainted 

Repainted 


A.    9-28-95 

F-241 

$192.12 

A.  10-23-96 

G-  72 

127.70 

A.    5-  9-98 

G-204 

759.50 

A,    3-23-99 

H-    4 

295.41 

A,    3-14-00 

H-137 

236.26 

A.    3-30-01 

H-316 

301.14 

A.    3-20-03 

1-74 

206.33  ■ 

A.    4-  7-03 

1-249 

247.92 

A.    3-22-04 

1-389 

205.18 

A,    1-  6-06 

K-291 

211.21  • 

A.    6-14-07 

L-159 

177.!j5  ! 

i 

2  "c"      •• 

1  Med.  and  1  W.  B.  "  B  '  Varnish 

do 
do 
do 

2  'C'"  Body  Varnish 

do 
2  "A"  Body  Varnish 

1  Med.  and  1  W  B.  ■  B 

2  "A"  Body  Varnish 


Varnish 


Tags  notched  at  the  lower  right  hand  corner  indicate  that  the 
car  has  received  new  sheathing.  The  tags  in  the  space  occupied 
by  the  car  number  give  information  as  to  the  equipment  of  the 
car,  the  key  to  this  information  being  shown  below  the  diagram 
or  chart.  For  instance,  car  374  is  equipped  with  steam  heat,  as 
shown  by  the  rectangular  tag  at  the  left;  is  a  chair  car,  as  indi- 
cated by  the  small  circle  at  the  right  of  the  number;  is  equipped 
with  electric  lights,  as  shown  by  the  triangular  tag  in  the  upper 
right  hand  corner,  and  has  a  flush  vestibule,  as  shown  by  the 
tag  at  the  lower  right  hand  corner.  The  cars  on  the  "Pioneer" 
Limited,"  "Southwest  Limited"  and  "Overland  Limited"  trains 
are  indicated  by  large  rectangular  tags. 

These  boards  occupy  very  little  space,  as  they  are  placed  one 
behind  the  other  and  are  hung  from  above  with  counter  weights, 
so  that  the  front  ones  can  easily  be  raised  in  order  to  examine 
the  others.  After  they  are  once  arranged  very  little  time  is  re- 
quired to  keep  them  up  to  date  and  it  is  possible  to  determine 
almost  at  a  glance  the  approximate  condition  of  any  car,  and 
with  a  very  few  minutes  study  to  determine  the  general  con- 
dition of  an  entire  class  of  cars.  A  similar  board,  but  more  com- 
plicated, is  maintained  in  the  upholstering  department. 

We  are  indebted  for  information  to  J.  J.  Hennessey,  master 
car  builder,  and  Albert  T.  Schroeder,  master  painter,  under 
whose  direction  these  charts  have  been  established  and  main- 
tained. 


HoRSE-PowER  TO  Drive  AL\chine  Tools. — A  good  rule  for  the 
horse-power  required  to  drive  machine  tools  is  to  estimate  one 
horse-power  for  every  10,000  square  inches  of  belt  delivered  to 
the  machine  per  minute.  This  rule  is  based  on  a  working  belt 
pull  of  39.6  lb.  per  inch  of  width  tending  to  rotate  the  pulley,  a 
rule  which  is  justified  by  the  author's  experience,  and  which  may 
be  demonstrated  as  follows:  10,000  square  inches  of  belt  per 
minute  =:  10,000  linear  inches  of  belt  i  in.  wide  per  minute  ^= 
10,000  -^  12  linear  feet  of  belt  i  in.  wide  per  minute. 

.•\s  each  inch  of  width  is  assumed  to  carry  39.6  lb.  of  effective 
tension,  the  power  transmitted  will  be: 


10,000 


1? 

S&6,000 
12 


X    39.6   foot-pounds. 


=  33.000     foot-pounds. 


:=  1  horse-power. 
IT  d  w  n 
or  H.  P.  = , 

10,000 


where  d  =  diameter  of  pulley  in  inches,  w  =  width  of  belt  in 
inches,  n  =  turns  of  pulley  per  minute. 

A  tight  double  belt  may  transmit  twice  the  amount  of  power 
given  by  the  above  rule ;  but  although  the  machine  must  be  strong 
enough  to  resist  the  extra  pull,  yet  it  is  not  wise  to  provide  for 
double  the  motive  power  where  separate  motors  are  used,  as 
most  motors  will  stand  as  much  temporary  overload  as  a  belt, 
and  no  belt  will  work  well  long  with  a  permanent  overload. 
—P.  V.  Vernon  in  The  (London)  Engineer. 


METHOD  OF  STRAIGHTENING  STEEL  FRAMES  OF 
VOODEN  FREIGHT  CARS. 


The  Rock  Island  Lines  have  received,  dijring  the  past  year  or 
two,  a  large  number  of  freight  cars  of  various  types  having  steel 
frames.  In  most  cases  both  the  upper  and  underframes  ^re  of 
steel.  It  has  been  found  that  when  these  cars  are  cornered, 
turned  over,  or  severely  treated  they  will  sometimes  remain  bent 
and  out  of  line,  instead  of  springing  back  or  breaking  in  two,  as 
would  be  the  case  with  wooden  cars. 

In  many  cases  these  distorted  frames  may  be  straightened, 
without  cutting  the  car  apart  and  without  stripping,  by  jacking 
it  back  to  its  original  lines.  Where  a  jacking  frame,  specially 
made  for  this  purpose,  is  not  available  it  has  been  found  that  the 
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jacking  may  be  accomplished  by  placing  the  car  so  that  a  foot- 
ing can  be  had  for  the  jacks  against  adjacent  tracks,  as  shown 
in  the  accompanying  illustration.  In  some  instances  distorted 
underframes  have  been  straightened  out  by  this  method  at  an 
expense  of  not  over  $2.00. 

It  is  not  considered  necessary  or  advisable  to  heat  the  mem- 
bers of  these  steel  frames  for  straightening  unless  the  bends  are 
at  least  90  degs.  The  fact  that  the  frames  are  distorted  is  not 
due  to  weakness  or  poor  design,  but  registers  the  fact  of  their 
having  received  unfair  treatment,  remaining  bent  instead  of 
springing  back  or  breaking,  as  is  the  case  with  wooden  cars.  We 
are  indebted  for  this  information  to  C.  A.  Seley,  mechanical 
engineer  of  the  Rock  Island  Lines. 


Accidents  on  Railways. — It  is  true  in  the  last  year,  where 
full  returns  are  available,  that  418  passengers  were  killed  on 
American  railroads ;  it  is,  however,  equally  true  that  we  carried 
815,778,700  passengers  who  were  not  killed.  There  were  11,185 
passengers  injured  in  the  same  period,  6,778  in  train  accidents; 
but  again  815,762,933  passengers  were  carried  a  little  over 
25,000,000,000  miles  without  injury.  With  these  figures  I  will 
leave  you  to  the  privilege  of  finding  out  how  many  times  and 
how  far  you  can  ride  on  our  trains  without  endangering  your 
life  or  limb. — C.  E.  Lee,  Genl.  Supt.,  B.  &  M.,  before  the  Xczl' 
England  Railroad  Club.       ';;..': 


Wood  for  Paper. — The  amount  of  wood  consumed  in  this 
country  for  pulp  for  paper  has  increased  from  2  million  to  312 
million  cords  per  year,  since  1899.  Spruce  is  the  best  wood  and 
furnishes  about  70  per  cent,  of  the  pulp  used.  The  total  value 
of  the  wood  consumed  for  this  purpose  in  1906  was  $26400.000. 
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POWER  REVERSING  GEAR  ON    MALLFT  COMPOUXD   LOCOMOTIVE — GT.    NORTHERN    RAILWAY. 


A  POWER  REVERSING  GEAR. 


The  Mallei  type  locomotive  requirinp,  as  it  doo,  two  com- 
plete sets  of  valve  gear  makes  some  sort  of  a  power  reversing 
pear  practically  compulsory.  Several  different  designs  of  nucli- 
anism  for  this  purpose  have  been  illustrated  in  the  columns  of 
this  journal,  among  which  was  one,  known  as  the  M'Carroll 
(October,  igo6,  page  37^),  applied  to  the  very  large  loctMUotives 
built  in  1906,  by  the  Baldwin  Locomotive  Works,  for  the  Great 
Northern  Railway.  Recently  a  mucli  simpler  machine  for  per- 
forming the  same  work  has  been  <lesigned  by  tlie  Intilders  and 
applied  to  one  of  these  locomotives.  It,  in  general,  follows  a 
design  which  has  been  very  extensively  used  on  marine  engines 
for  the  same  purpose.     While  railroad  and  marine  service  ditfer 


in  many  w.'iys,  there  would  seem  to  be  no  important  reason  why 
tliis  type  of  reversing  gear  could  not  be  made  to  perform  as  sat- 
isfactory service  in  the  former  as  in  the  latter  case. 

The  illustrations  show  the  arrangement  and  construction  clear- 
ly and  it  will  be  seen  that  it  con.sists  of  an  8]/^  in.  air  cylinder, 
the  piston  in  which  is  connected  to  a  cross  head,  sliding  on  a 
single  bar  guide.  The  cross  head  is  connected  to  tlie  lift  shaft 
by  a  suitably  arranged  link.  The  movement  of  the  piston  ni  the 
cylinder  is  controlled  by  a  3  in.  inside  admission,  piston  valve, 
arranged  to  give  a  1/32  in.  inside  and  J^  in.  outside  lap.  The 
piston  valve  stem  is  connected  to  a  combination  lever  extending 
vertically  from  the  cross  head  to  which  it  has  a  slottcil  connec- 
tion. It  is  also  connected  by  means  of  a  suitable  link  to  the 
operating  lever  in  the  cab.     This  latter  connection  is  above  that 
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of  the  valve  stem.  A  rocker  is  interposed  in  the  connection  of 
the  operating  lever  to  the  combination  lever,  which  is  provided 
with  safety  arms,  striking  adjustable  studs,  for  preventing  a 
movement  of  the  valve  beyond  the  limit  of  its  travel. 

The  operating  lever  in  the  cab  is  locked  in  place  by  a  latch 
and  a  notched  quadrant,  and  when  it  is  in  its  central  position,  witli 
the  piston  also  in  the  central  position,  the  piston  valve  will  cover 
both  cylinder  ports.  When,  however,  the  operating  lever  is  moved 
forwa^d  the  combination  lever  swings  around  its  connection  li> 
the  crosshead  as  a  fulcrum  and  the  valve  is  moved  backward, 
thus  admitting  air  back  of  the  piston.  This  then  moves  ahead 
and  the  crosshead  carrying  the  combination  lever,  which  now- 
moves  about  its  upper  connection  as  a  fulcrum,  carries  the  valve 
ahea<l  until  it  has  again  reached  the  central  position  and  cuts  off 
the  supply  of  air.  Thus  as  the  operating  lever  in  the  cab  is 
moved  forward,  the  piston,  and  hence  the  valve  gear,  follows  its 
movement  closely  and  whenever  it  is  stopped  the  reversing  gear 
also  stops.  The  gear  is  so  adjusted  that  when  the  link  blocks 
have  been  shifted  to  the  desired  cut-oflF  a  slight  furtlier  move- 
ment of  the  piston  in  this  direction  will  move  the  valve  suf- 
ficiently to  admit  air  pressure  to  the  opposite  side  of  the  piston 
and  thus  lock  it  securely  in  place. 


brake  pressure  and  the  amount  of  air  used  for  a  given  time  when 
the  drill  is  operating  at  its  normal  speed.  The  ultimate  capacity 
of  the  drill,  or  its  efficiency  at  any  M)ccd.  may  also  be  deter- 
mined, if  desired.  All  of  the  pneumatic  drills  in  the  shop  are 
expected  to  lie  turned  in  once  a  week,  when  they  are  examined 
and  tested,  and  if  found  deficient  in  any  respect  are  repaired. 
By  systematically  caring  for  the  drills  it  has  been  found  that 
they  give  far  better  results  in  the  shop,  and  that  the  maintenance 
cost  is  greatly  reduced.  This  testing  machine  was  devised  by  VV. 
H.  Anderson,  foreman  of  the  air  brake  and  brass  department, 
and  by  Gus  Lawson,  one  of  the  machinists  in  that  department. 


XewA'ork  TO  Chicago  BV  Trollet. — Some  interesting  facts 
are  given  in  the  Chicago  Tribune  by  the  representative  of  that 
paper,  who  recently  made  the  trip  from  Xew  York  to  Chicago 
by  trolley.  In  all  he  traveled  a  distance  of  1,278  miles,  936  of 
which  were  covered  on  the  trolley  and  339  on  the  steam  roads. 
The  time  spent  on  the  trolley  was  42  hours  and  that  on  the 
steam  cars  loj^  hours.  The  cost  in  fares  was  $23.55,  of  which 
$15.22  was  paid  to  the  electric  railways  and  $8.35  to  the  steam 
roads.  The  average  rate  on  the  electric  lines  was  1.6  cents  per 
mile ;   that  on  the  steam  lines  2.s  cents  per  mile.     The  longest 
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PNEUMATIC  DRILL  TESTER. 


In  the  September,  1907,  issue  of  this  journal,  page  364,  a  pneu- 
matic drill  tester  was  described  in  which  the  drill  was  arranged 
to  drive  a  fine  thread  screw,  with  a  piston  at  its  lower  end,  into 
a  cylinder  partially  filled  with  oil.  The  comparative  value  of 
the  drill  was  judged  by  tlie  pressure  on  the  oil  when  it  was 
stalled.  ■"'■■     ■ 

A  more  elaborate  and  satisfactory  device,  in  use  in  the  shops 
of  the  Union  Pacific  Railroad  at  Omaha,  is  shown  in  the  photo. 
The  drill  socket  engages  with  the  prony  brake  shaft  and  the 
body  of  the  drill  is  kept  from  revolving  by  the  two  arms  pfoject- 
ing  from  the  work  bench.  The  amount  of  air  used  by  the  drill 
is  measured  by  the  "Excelsior  Aerometer"  at  the  left,  which  was 
supplied  by  G.  D.  Warren  &  Co.,  of  Denver,  Colo.  An  air  gauge, 
not  shown  in  the  illustration,  shows  the  air  pressure.  The  speed 
of  the  drill  may  be  determined  by  applying  a  speed  indicator  to 
the  rear  end  of  the  prony  brake  shaft.  Pressure  is  transmitted 
from  the  prony  brake  shaft  to  the  small  oil  cyHnder,  and  is 
shown  by  the  gauge  at  the  right.  The  supply  of  oil  in  the  small 
cylin<iir  may  be  replenished  from  the  larger  cylinder,  at  the  rear, 
by  operating  the  large  screw. 

The  efficiency  of  the  pneumatic  drill  is  determined  by  the  prony 


unbroken  rim  by  trolley  Was  from  Lafayette,  Ind.,  to  Westtield, 
X.  Y.,  a  distance  of  595  miles.  Strangely  enough,  the  longest 
.steam  runs  were  made  getting  out  of  Chicago  and  into  Xew 
York.  The  former  was  74  miles  and  the  latter  about  89  miles. 
There  are  only  two  breaks  in  the  line  between  Chicago  and 
Buffalo,  but  there  are  four  between  Buffalo  and  Xew  York. — 
Street  Raikvay  Journal.    -'"'  ■"■  -    i  -  - 


Growth  of  Electrically  Applied  Power. — C)f  the  total  30,000,- 
000  horse-power,  including  the  railroads,  used  in  this  country, 
it  is  estimated  that  9,000.000  horse-power,  or  30  per  cent.,  is  now 
utilized  electrically.  This  remarkable  growth  was  accomplished 
in  twenty-five  years.  The  use  of  electric  power  at  the  present 
time  is  being  doubled  approximately  every  five  years,  as  con- 
trasted with  the  phenomenal  doubling  of  the  total  power  every 
ten  years.  If  the  present  rate  of  increase  is  maintained,  elec- 
trically applied  power  will  equal  or  exceed  the  power  mechan- 
ically applied  in  1920.  The  significance  of  this  remarkable  in- 
crease in  the  use  of  electric  power  in  manufactures  and  other 
industries  lies  in  the  market  thus  provided  for  the  utilization  of 
our  water  powers  wherever  located  and  whatever  their  magni- 
tude.— H.  St.  Clair  Putnam  before  the  Confercnee  on  the  Con- 
serration  of  Xatural  Resources. 
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1.     NORTHERN    RAlLmVV. 


A  POWER  REVERSING  GEAR. 

I  h(..  Malki  lyjic  iuiHrnjotivt-  mfiiirinvir  iis\it  <^  tuu  cujii 
1  >1  r( f  srt s-  (ti  \:\\\'K-  >ft%r  makes,  siinif , sr »r t Hi '•■  a  f)«'«ui'r  n-Versi 1 1 y 
v;»ar  juactiiaHv  c■l>r^p^!J^»>r_\.  Several  (liffcrcnt  ilr^it;ii-  nf  luich- 
.iiiiMn  J<»r  flii'-  j>tjr|Mi>v  have  Ikim  illu<lrati!l  in  liu  i<>luiim«  >>\ 
rbi"^  jonrnai.  aiimiiji  whic-li  wa^  <»m.  kiioun  a-  ilic  MCari"!! 
I  (  >rt<i|itr.  i«A)^>.  p;iJ4*^  ..i7>*»  iipl'lii'l  '•'  'I'*'  n  ny  larut.  l(K>>in<itiv(.> 
Knilt  in-i!(;|o6;  r»y  tlvc"  Hnhhvin  LtKom<»tivf  \\  xrk-,  i'it  iIu  ( ircat 
Xort hern  Railway;  ■  Recently  a  niucFi  >ini|iKr  niavliine  for  jier- 
t'Tuiinii  tlie  Wiiiu-  \V«irk  ha^  iKeii  <Ie-i,i;iH<l  l>y  liie  I<niIiKr>  and 
.i()jilu<l  1.1  one  .<'LilK>e  hHuim<tv\c^.  II.  in  mneral.  f<>llu\\>  u 
'le^iyn  which  has  V»em 'very vexteJisively  used  xii  marine  ejiiiines 
Ui.rthr. Hjinu-  fMirp"-!       \\  tiilo  raili^oad  and  niarini    -ir\i(i    "lilYcr 


Ml  nian\   \va> -.  lliere  wuuM  -nin  to  lie  no  iniporiaiit  rc;iv«»!i  wliy 
;lii^  type  of  revcrsint;  sj;ear  eonld  not  U-  niaile  to  pertofii;  ;i*  jjat 
i-iai'lory  -i  r\  iie  in  the   tortner  a>  in  the  latter  ea»e. 

The  illustrations  show  tiie  arrangement  and  eonstructiop  olear- 
ly  and  it  will  In-  seen  that  it  eonsisjs  ,if  an  <^' ..  in.  air  cylitnlyr, 
the  pi^ton  in  wliieh  is  connected  to  a  cross  head,  slidinv  oil  a 
smi:le  har  guide.  i'lie  cro..^  hi-ad  is  connectetl  to  the  iiti  -^haft 
hy  a  suitahly  arraniied  link.  Ihe  movement  of  the  pision  Iti  the 
cyliiKJer  is  controlled  hy  a  .^  in.  inside  a<lmis.sion.  pisi..-  .ilve, 
arranged  lo  \i\\x'  a  l/.U'  in  in>ide  and  ' j<  in.  wntside  lap.  .The 
pisi'iii  \alw  st.,ni  i>  connected  to  a  comliinatioh  K\er  «  \-t<  ndinsi 
vertically  front  the  cross  head  !<•  which  it  has  a  sjottid  v. .niuc 
Cion.  It  is  also  connecteii  hy  means  of  a  .siiitaliK-  link  '•>  the 
oprratiru   le\xr   in   the  cal>.       This   l.itter  connection   is   ahi  \  i    that 
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of  tlio  valve  stem.     A  rocker  is  intcrpt^sctl  in  \\w  coiiiicciion'  of 
llic Kperatinti  livi-r  t  •  ilu-  lotiiltitiatfon  k'y<jr,  vvliidi  i*  ijirovltloi 
witlj    safety   arms,    striking    adjtisialilo    studs,    for   prcvoiitirig   a 
movt-ment  of  the  valvir  hevotid  ilu-  limit  of  it  >  travel.       .   ...     ■ 
j  h<:   operating  lever   in   the   eali   is  KK^keUin  place  hyifilatclv 
a<ui,a  notcltifl  (ina<lran!.  ami  u  Iieh  if  is  ill.  lis  cvntral  pO'jitfoni  wi^Ij 
the  jii-rton  also  in  the  ceirtral  j>ositi>n3hcp»st''^n  valve  wiH  cover: 
Ijotli  cvliiuler  ports.    W'lun.  however,  the  operatinc;  lev(.r  is  niove<l 
forw.ard  the  cunihin.itinn   Kvi-r  swings, arouiid  its.  oMinecti'ti)  tf-  . 
the  cfosshead  as  a   Inkrinn  and  tlic^  vidye.-  H  iftoved  lKick\v;tnt. 
tiitt?  .'Mlinitting  air  hack  of  the  piston.     This  theii  niovcs  ajieiid 
rilul    'i;e    cr<is>hea<l   earrving    tlu-    c<>nil)iiiati.>n    lever,    which    r.nw  :,v 
move-;  ahoitt  its  upper  connection  a.>  a  fnlcruin.  carries  the  valve  ■. 
alu.n;  until  it  has  again  reached  the  central  position  and  cut.s  otT 
the   supply  -of.  air.     Thus  as  the  opefating  lever  in   five  eaU  i.<: 
mov<-<l  for\var<l,  the  i)i-^t<'n,  and  hence  the  valve  gear,  follows  irs 
movement  closely  and  whenever  it  is  stepped  the  reversing  gear 
alsi'   -tops.     The  gear  is   so  adjusted  that  when   the   link  Idock- 
ha\i     lecn  shifted  to  the  desired  .cut-oflf  a  slight  further  -riinve-: 
merit  ;jf  the  piston   in  this  direction   will  move  the  valve   snf- 
(leii-n'ly  to  admit  air  pres-.ure  to  the  opptjsite  side  of  the;  pist<>ii 
,in<l   .'litis   luck   it    sLCiirelv  in  place. 


hrake  t>rcs(arri^  and  the  apiinint  r»i  ^if  xi-<ytl  ff*^  a'  givcnlime  Mhen 
tlKT  drill  j-i  ttpii'atiii!a[  at  its  iwiruial >.i»ivd.  'Ihe  "iiltiinate  capacity 
of  the  drill.  <.)r  its  etli'eiejicy  ar  airy  -tued.  tnay  als<»  bt'  «i**ter- 
niined,  if  de>ired.  All  of  the  piieniiialic  drill?  ifi  the  slwjp  arc 
t'xpmvd  to  i»e  tiiriicd  hi  once  ai  ^*ek/;  ivliep  t^y  .a^*?  ex;rmiBed 
iind  tested;  rtii<l  if  foii«d  <ielVcicJHit  in  ah;^  rcsi>dt-i  jitc:  ircpairc<f^ 
Hy  sy<vteih:£tit-;dty  caring  for  the  drjll>  it  lias  heeri  found  that 
tlu-y  give  far  Juvtter  restdN  in  iJlesho]).  atid  that  ihv  uiainteiiiinjce 
A-o>t  i>  greatly  reduced;  Th\<  testing  niachiiic  was  devisi»d  by  W. 
;jl.  Aii<ler>ori/  toreminv  <»f  the  \?ir  '^^^^^^^  departnicnt. 

ai«l  hy  i:iijs;Ii4w'S<>HViHH;-^^^^^^^ 

>.;;  STkw  VoKK  TX)  Ciift-Stiii  i!\'-<  5'«<+fei-iiy/-^  : inf ere'stinp  farts 

drt^gi'veti  in  the  Chicago  Trihmu:\>y^  tlie-  f eprj?semativc  of  that 
jKipe^v^bp  recently  made  U^^  to  Cliieago 

Jiy  tntlley.  In  all  he  traveled  a  distance  o^f. I „3~S  iiuleSi  gjjO  of 
whiclivvere  coveted  on  the  tEolley  and  ,;^,1o"on  the  stcajn  roads. 
Ilie  time  Siient  on  the  tr<  >lleyvvas  4,1  h«Hir.^ .  an«l  that  on  the 
steam  cairs  fo' I-  Twmrs.  .  llie  vost .  lii  fiTCs  Avas  $?^.S5,  of  which 
Si 5.J2  was  piiitf-io  the  electric  raitftAy?  ^«'d  $J?..^5  to  the  steam 
roads.  The  average  rate  On  the  elect  no  liiTe<;  was  1.6  cctits  per 
mile:    that    <>n    the   ^te.tni    liue^  ._•  a  i>  nt-   iirr  mile       The  .longer? 
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PNEUMATIC  DRILL  TESTER. 


Iri  'ftc  Septemher,  1907.  isstie  of  this  jourtial.  p.ige  ^fq.  a  pfieu- 
Xnatic  Irill  tester  wafdescrihe(  I  in  uliich  the  drill  Aviti. arranged 
to  .drrvi>  a  laic  thread  M'rew.  will)  a  i>i>iiin  at  it>  lower  end.  inV<:v 
a  cylintler  partially  iillnl  with  oil.  Tlu  comi>arative  v.ilue  >>l 
the-  drill  wa«.  judged  1>>  the  pre- sure  on  the  <>il  wlien  it  was 
stalled 

.\  i;iore  elaborate  aiitl  .salisfavtory  device,  iviusv'.tiitiie  .>liops 
of  ilii^l'nion  Paciiic  Railroad  ;it   (Imaha.  is  shown  in  the  plioto 
The  "i.^ill   socket   eiig.iges   with    the   proiiy   hrake   .-haft    aii<l  4he 
body  .'f  the  drill  i-  kept  from  revohing  by  the  two  ariiiS' prVyect 
ing  from,  the  work  lieiuh.      The  aniiauiV  of  air  used  ,by  thtN  drill 
is  iiuasured  by  tlie  'I'.vcelsior  .Aerometer"  at  the  left,  which  w.t- 
snpph.-d  by  (i.  i).  Warren  iS:  Co..  of  Denver,  Colo.    .\n  air  gauge. 
not  -iiown  in  the  illu-traiion,  >hows  the  air  pressure.     Tire  sjK^vd 
«if  th'    drill  may  lie  <lelerminctl  by  ;ipi)lyiiig  a  sptxd  iii(licator  to- 
the.tWtr-etid  of  the  imtoiiv  brake  shaft.     Pressure  is  transmitted 
froni  "the   proiiy   brak«-    -baft   to   the   srti:ill   oil   cylinilcr.   .tiul   i- 
>liowi,  by  the  g.iugt   at  the  right.   The  supply  of  oil  in  the  -mall 
cyliu'ier  may  be  repKiiishecl  froiii  the  larger  cylinder,  ai  the  rear, 
l>y opirating  the  large  screw. 

T'Jie;cfficiency  oi  thc^pneinnatic  drill  i-  detenniited  liy  the.|>r«TiTy 


unbrokeri  fun  bv  trolky  v\a-  fioiji  L.ii.iyeue.  Iiul,,  to  W.-iinM. 
.\'. v.,  a  distance  of  .Vj^  miles.  Strangely  enough,  the  longest 
steuni  .Ttjns^i'were  mnde  .gretting  out  of  Cl.tt<?a}ro  an<l  int4>  Xi'w 
A'f krk. ;  The  former  was.  74  uiilcs  aiid  the  Jalt'cr  alkiut  Sg  miles. 
Tliere  are  *.nly  two  breal<s  in  the  line  iKtween  Chicago  an<l 
lluffalo,  but  there  are  four  between  liutfalo  and  N'ew  ^'orV;  — 
Stri'i't  h'ail:,.\iv  Jottntal. 


\   ■  (  iltOWTH  op  El.Kl  tKirAI.lV    AtM'l.lK/i   PoVVEK.Ir-irlf  thc  total  30^000,- 

(Hi!)  hor-e-power.  incliuliiig  iIk-  r.iilro.id-,  ti>e<l  in  this  country, 
ii  is  estimated  th.it  9.tM)o,cHjolK»r-c -power.  or..?o  jjicr  cent-,  is  now 
111 iliijed  electrically.  ■  I'his  reinafkidde. ^«),u-th  \?as  accompli slud 
fir  ttveiltyftive  yeaiis.  ;The  .usc^  6i  electric  rpOwer;a^^  present 
litiK',  i?  being  doubled  at»proximately  every  live  years,  as  con 
trasted  with  tlu-  phenomenal  doubliiig  of  iIk'  total  power  every 
ten  yeai'.s.  If  the  present  rite  *vf  increase  is-  nviintained,  eh-c^ 
t ricall v  ,ipj>lied  i»<>wU'c ^  wilJ'  eqlKii  oir  .exceed-,  the  pow<;r  niechan - 
icallv  ;i]>plie<l  in  ii>Jo. The  signilicancc  of  this  rcinarkable  in 
crease  in  the  i:se  ni  electric  power  in  niaimfactures  and  other 
industries  lie>  in  tile  nuirkel  llius  pro\  ided  for  tlu  utiliz.nion  ^^f 
our  waiefc  powers  wlWrever  ;l«>cate*r and  w'hate.ver  their  magni- 
t  iide..-r^//v  aV,  CJah'  FuUntiii  Uvf^^  ow  tiu:'  C^n- 
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Young's  ^Million  Dollar  Pier  formed  an  ideal  place  for  hold- 
ing the  convention.  The  weather  was  propitious  and  the  exhibits 
were  all  under  cover  and  wore  placed  to  much  better  advantage 
than  in  previous  years.  The  attendance  at  the  conventions  was 
10  per  cent,  greater  than  last  year  and  the  exhibits  occupied  7 

per  cent,  more  floor  space. 

******* 

.\  pastor  of  one  of  the  Atlantic  City  churches  had  been  in- 
vited to  open  the  Master  Mechanics'  convention  with  a  prayer. 
For  some  reason  he  was  unable  to  be  present  and  J.  H.  Setchell 
was  called  upon  to  perform  this  duty.  The  force  of  the  brief 
petition  thus  offered  by  one  of  the  members  of  the  association 
— "one  of  us" — as  a  member  said — was  felt  by  all  present  and 
made  a  very  strong  impression.  Prayers  which  have  been  made 
at  some  of  the  previous  conventions  often  indicate  that  the 
speaker  is  not  well  informed,  or  is  not  in  touch  with  the  work  of 
the  association,  and  as  a  result  the  effectiveness  of  the  prayer 
is  often  lost.  It  is  to  be  hoped  that  those  in  charge  of  the  pro- 
gram for  future  conventions  will  delegate  this  duty  to  members 

of  the  associations. 

******* 

Each  year  a  protest  has  gone  up  because  of  the  late  date  at 
which  the  advance  copies  of  the  convention  reports  are  sent  out 
to  the  members,  but  unfortunately  the  conditions  seem  to  get 
worse  each  succeeding  year.  It  is  time  that  the  executive  com- 
mittes  of  the  two  associations  took  some  decided  step  in  this 
matter.  The  discussions  at  the  conventions  show  quite  clearly 
that  the  members  are  not  afforded  time  to  digest  their  reports. 
On  large  systems  the  reports  should  be  received  in  time  so  that 
the  superintendent  of  motive  power,  or  mechanical  superinten- 
dent, could  call  a  meeting  of  his  assistants  and  subordinates  and 
carefully  discuss  the  reports  and  decide  upon  the  best  action  to 
be  taken  by  its  representatives  at  the  convention.  In  one  instance 
a  time  had  been  set  for  such  a  meeting,  but  the  reports  were  re- 
ceived so  late  that  it  was  necessary  to  call  it  off.  One  super- 
intendent of  motive  power  received  the  reports  only  two  hours 
before  he  started  for  the  convention.  It  should  be  distinctly  un- 
derstood that  the  delay  in  issuing  these  reports  is  through  no 
fault  of  the  secretary,  Mr.  Taylor;  indeed  it  is  a  wonder  that 
he  is  able  to  get  them  out  at  all  considering  the  late  date  at 
which  some  of  them  are  turned  over  to  him  by  the  committees 
in  charge.  If  it  was  not  for  his  resourcefulness  and  hard  work 
some  of  the  reports  would  never  have  reached  the  last  conven- 
tion in  printed  form. 

******* 

One  feature  of  the  exhibits  was  the  large  number  of  machine 
tools  which  were  displayed.  Most  of  them  were  shown  in  op- 
eration, driven  by  individual  electric  motors,  and  were  grouped 
by  themselves,  in  a  well  lighted  pavilion.  Those  in  charge  of 
these  exhibits  expressed  themselves  as  well  pleased  and  they 
will  undoubtedly  return  another  year.  Several  machine  tool  man- 
ufacturers who  did  not  exhibit  have  decided  to  do  so  next  year 
and  in  one  or  two  cases  have  even  gone  so  far  as  to  apply  for 
space  at  the  next  convention.  It  is  too  bad  other  technical  asso- 
ciations cannot  arrange  to  meet  at  the  same  place  and  about  the 
same  time  as  the  railroad  mechanical  conventions  in  order  to  take 

advantage  of  such  exhibits. 

*  *  *  *  *  *  * 

The  committee  on  subjects  of  the  Master  Car  Builders'  Asso- 
ciation is  to  be  congratulated  upon  the  wise  step  which  they  took 
in  suggesting  only  a  very  few  sul)jects  for  the  next  convention, 
thus  allowing  more  time  for  the  consideration  of  the  reports  of 
the  standing  committees.  The  work  of  these  standing  commit- 
tees is  so  important  and  so  extensive  that  nothing  should  be  al- 
lowed to  interfere  with  having  it  properly  presented  and  dis- 
cussed by  the  members.  It  has  been  suggested  that  both  the 
Master  Mechanics'  and  Master  Car  Builders'  Associations  might 
do  well  to  pattern  after  the  American  Railway  Engineering  and 
Maintenance  of  Way  Association  and  have  more  than  one  ses- 
sion a  day.  The  present  single  session  is  very  long  and  better 
results  and  much  more  work  could  be  accomplished  by  having 
two  shorter  sessions. 


MASTER   CAR   BUILDERS'   ASSOCIATION 


FORTY-SECOND   AXXUAL   COXVEXTTON. 


The  first  session  of  the  42nd  annu.-il  convention  of  the  Master 
Car  Builders'  Association  was  called  to  order  on  Young's  Million 
Dollar  Pier  at  Atlantic  City,  on  June  17,  1908,  the  president, 
George  N.  Dow,  being  in  the  chair.  Following  a  prayer  by  the 
Rev.  Newton  D.  Caldwell,  the  Hon.  F.  P.  Stoy,  mayor  of  Atlan- 
tic City,  welcomed  the  association  in  a  brief  address,  to  which 
reply  was  made  for  the  association  by  Eugene  Chamberlain. 

The  address  of  the  president  drew  attention  to  the  work  which 
the  present  convention  should  attend  to,  as  well  as  indicated 
general  lines  of  progress  that  should  be  followed  in  the  future. 
He  stated  that  the  two  great  objects  of  the  association  were, 
first,  to  promote  uniformity  in  car  construction  and,  second,  to 
secure  the  most  economical  results  in  the  interchange  of  traffic 
between  the  railroads  of  the  country.  These  are  so  closely  re- 
lated as  to  compel  the  careful  observance  of  the  standards  of 
the  association  if  the  best  results  are  to  be  obtained  in  inter- 
change. He  drew  attention  to  the  careful  scrutiny  which  the 
standards  of  the  association  are  being  given  by  the  operating 
officials  and  to  the  great  importance  that  they  should  be  given 
the  very  closest  attention.  Some  of  the  recommendations  which 
the  president  wished  to  draw  to  the  attention  of  the  members  are 
best  given  by  quotations  from  his  address  as  follows :  "The 
necessity  for  co-oper;ition  and  co-ordination  of  the  work  of  the 
various  railway  associations  has  led  the  American  Railway 
Association  to  propose  changes  in  its  organization  which  will 
admit  of  more  harmonious  relations  between  the  various  rail- 
way associations,  and  at  the  same  time  tend  to  centralize  the 
recommendations  for  authoritative  action  with  that  association. 
In  view  of  the  nature  of  a  great  deal  of  the  work  of  the  Master 
Car  Builders'  Association,  it  is  important  that  this  association 
co-operate  to  the  fullest  extent  with  the  American  Railway  Asso- 
ciation, and  in  order  that  this  may  be  accomplished  some  change 
in  the  constitution  and  by-laws  of  the  Master  Car  Builders' 
Association  will  be  necessary. 

"The  constitution  at  the  present  time  does  not  provide  for 
filling  vacancies  which  may  occur  in  the  office  of  the  president 
and  vice-president  or  members  of  the  executive  committee,  ex- 
cept by  election  at  the  convention,  nor  is  it  required  that  these 
officers  of  the  association  and  members  of  the  executive  com- 
mittee should  actually  be  engaged  in  the  railway  service.  I 
would  therefore  recommend  that  the  constitution  be  changed  to 
cover  these  points,  after  the  subject  is  given  full  consideration 
by  the  proper  committee. 

"In  the  past,  a  large  list  of  subjects  has  been  referred  to  the 
association,  and  in  the  future,  T  would  recommend  reducing  the 
list  so  as  tc  give  better  opportunity  to  investigate  and  discuss 
the  subjects  more  thoroughly. 

"The  adoption  of  a  standard  M.  C.  B.  coupler.  Several  years 
ago  an  ineftectual  effort  was  made  in  that  direction.  I  believe 
the  time  is  now  ripe  for  such  action. 

"There  has  been  a  steady  increase  in  the  use  of  steel  in  car 
construction.  The  steel  car  has  come  to  stay  and  I  believe  this 
association  should  give  attention  to  this  important  matter  to  the 
end  that  its  use  may  be  extended  more  and  more.  I  would  rec- 
ommend the  appointment  of  a  committee  on  standard  steel 
shapes. 

"Several  years  .igo  the  question  of  the  adoption  of  standard 
dimensions  for  the  box  car  recommended  by  the  American  Rail- 
way Association  was  considered,  and  a  system  of  framing  only 
was  accepted.  The  question  was  not  given  the  consideration  it 
deserves  and  to  my  mind  is  one  that  should  be  revived  and 
studied  to  a  conclusion.  This  subject  at  that  time  v.as  referred 
to  us  by  the  American  Railway  Association,  and  we  should  com- 
plete our  work  and  carry  out  the  instructions  given  us.  The 
appointment  of  a  committee  on  this  subject  should  be  considered 
bv  vour  executive  committee." 


The  report  of  the  secretary  showed  the  total  membership  to  be 
726,  of  which  424  were  aaive  numbers,  275  representative,  13 
associate,  and  14  life  members.  The  number  of  cars  represented 
in  the  association  was  2,283,330,  an  increase  of  28,933  ^o^  the 
year.  The  report  showed  that  during  the  year  twenty-nine  rail- 
roads and  private  car  lines  had  signified  their  desire  to  become 
subscribers  to  the  rules  governing  interchange  of  freight  cars. 
Five  railroads  had  also  advised  of  their  acceptance  of  the  code  of 
rules  governing  the  interchange  of  passenger  equipment.  The 
dues  for  the  year  1909  were  fixed  at  $4.00  per  vote. 

'the  address  of  E.  A.  Moseley,  secretary  of  the  Interstate  Com- 
merce Commission,  received  the  closest  attention.  Mr.  Moseley 
drew  attention  to  the  new  employer's  liability  law  passed  by  the 
lecent  Congress,  which  greatly  increases  :he  financial  responsi- 
bility of  interstate  carriers  to  their  employees  and  makes  it  neces- 
sary for  them  to  exerrise  the  greatest  care  in  the  employment  of 
men,  as  well  as  in  keeping  all  equipment  in  proper  repair. 

Attention  was  drawn  to  a  decision  rendered  in  the  Supreme 
Court,  which  held  that  the  variation  in  the  height  of  couplers  is 
downward  from  34^^  in ,  so  that  draw-bars  on  standard  gauge 
freight  cars  must  not  be  higher  than  345^,  nor  lower  than  31 J^ 
in.  to  comply  with  the  law.  Another  principle  of  fundamental 
importance  in  connection  with  this  case  was  The  decision,  in 
unmistakable  language,  that  the  statute  imposed  upon  common 
carriers  the  absolute  duty  of  keeping  their  equipment  in  the 
condition  required  by  law  at  all  times  and  the  exercise  of  reason- 
able care  in  this  respect  was  no  defence. 

Mr.  Moseley  drew  attention  to  the  legislation  now  pending 
before  the  Congress  which  aims  to  make  the  standards  of  the 
M.  C.  B.  Association  for  the  protection  of  trainmen  the  law  of 
the  land.  This  goes  to  indicate  the  great  importance  of  the 
standards  of  the  association  and  emphasizes  the  care  with  which 
they  should  be  adopted. 

Prosecutions  for  the  violation  of  the  safely  appliance  law  to 
thi:  number  of  2,260  were  filed  in  court  during  tlie  preceding 
year.  Mr.  Moseley  stated  that  the  general  condition  of  equip- 
ment througliout  the  country  now  showed  such  marked  improve- 
ment that  he  believed  the  time  was  near  when  these  appliances 
would  be  kept  in  the  best  possible  condition  and  that  the  neces- 
sity for  prosecution  would  be  elinunated. 

Following  this  address,  the  secretary  announced  that  the  execu- 
tive committee  submitted  to  the  association  for  approval  for 
honorary  membership,  the  name  of  A.  G.  Steinbrenner,  who  had 
been  a  member  of  the  association  since  1883.  This  membership 
was  approved. 

The  secretary  announced  that  certain  proposed  amendments 
to  the  constitution  had  been  received  and  would  be  sent  to  the 
members  before  the  end  of  the  year.  The  chair  was  authorized  to 
appoint  a  sub-committee  of  three  members  of  the  executive  com- 
mittee of  the  association  to  confer  with  the  proper  committee 
of  the  American  Railway  Association  and  report  to  the  executive 
committee  so  that  the  recommendations  as  to  changes  in  the 
ronstitution  and  by-laws,  necessary  to  secure  greater  co-operation 
between  the  American  Railway  Association  and  other  railroad 
associations,  might  be  distributed  to  members  before  December 

15.  1908. 

Revision  of  Standards  and  Rkcommended  Pr.xctice. — The 
report  of  this  committee  was  read  b\'  C.  A.  Seley  in  the  absence 
of  the  chairman,  T.  S.  Lloyd.  The  report  was  very  complete  and 
prrictically  ?11  of  the  recommendations  of  the  committee  were 
ordered  to  be  submitted  to  letter  ballot.  In  addition  to  these  a 
silgcrcstion  by  Q.  C.  Cromwell  in  regard  to  the  joining  of  the 
taper  to  the  straight  portion  at  the  center  of  axles,  which  had 
been  disapproved  by  the  committee,  was  approved  and  ordered  to 
be  submitted  to  letter  ballot.  An  appendix  to  the  committee 
report,  regarding  the  size  of  brake  shoe  hangers  and  the  design 
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of  he.ivier  springs  under  truck  bolsters  for  loo.ooo  lb.  capacity 
cars,  was  read  by  Mr.  Scley.  The  suggestions  by  John  McE. 
Ames  in  regard  to  fii'oring,  shown  on  sheet  M.  C.  B.  24.  and  by 
Mr.  McKecn,  conccrninjj;  :m  error  in  drawing  on  M.  C.  B.  sheet 
9,  .-ind  of  AJr.  (iibbs  concerning  the  welding  of  brake  shafts,  were 
all  approved  and  ordered  to  be  submitted  to  letter  ballot. 

TkiPLE  Vai.vf.  Tests. — The  report  was  read  by  Mr.  Pratt,  re- 
ceived and  the  committee  continued. 

Br.\ke  Shoe  Tfsts  —  The  report  of  the  committee  was  read  by 
Dr.  Goss,  who  also  submitted  a  criticism  from  F.  \V.  Sargent 
concerning  the  designation  of  brake  shoes  in  the  report  of  th^ 
test  nnd  suggesting  that  they  be  designated  by  trade  names  rather 
than  by  t!ie  marking  on  the  shoe.  The  report  was  briefly  (hs- 
cussed  by  Mr.  Sanderson  and  Mr.  Muhlfeld,  the  latter  otfering 
a  motion  that  the  committee's  report  be  accepted  and  that  it  be 
given  the  necessary  additional  facilities  for  carrying  out  its  work 
and  be  requested  10  submit  a  proposed  specification  covering  the 
items  of  material  reinforcement,  test  and  limits  of  allowable 
wear  which  wil'  cover  tlic  mo>t  suitable  brake  shoe  for  steel  tired 
and  cast  iron  wheels  in  passenger  and  freight  .service  under  the 
different  braking  pressures.     This  motion  was  carried. 

Test  of  M.  C.  B  Couplers. —  The  report  of  the  committee  was 
presented  by  Mr.  Curtis,  who  drew  attention  to  some  slight 
changes  made  h\  the  di::grp.tii  showing  the  bracket  for  the  un- 
coupling lever,  which  accompanied  the  original  report.  These 
changes  were  slight  and  have  been  made  for  the  jjurposc  of 
avoiiling  some  patents.  I'he  corrected  drawing  will  be  siiown  in 
the  proceedings  for  the  year.  Mr  Curtis  emphasizeil  tlie  neces- 
sitv  for  very  close  inspection  of  the  attachment  of  the  yoke  to 
the  butt  of  the  coupler. 

Mr.  Muhlfeld  spoke  in  favor  of  the  suggested  iuciea-e  in  the 
size  of  yoke  rivets  and  staled  that  he  believed  careful  considera- 
tion sh.ould  be  given  to  the  use  of  abutting  lugs.  His  ex|>erience 
in  this  connection  was  that  it  was  'lot  necessary  to  do  any  ma- 
chining in  order  lo  make  i  proper  tit.  Attention  was  drawn  to 
the  advisability  of  forming  the  gibs  on  the  coupler  yokes  by  bend- 
ing instead  of  upsetting  the  metal,  the  former  being  much 
stronger  as  shown  by  tests.  Mr.  Muhlfeld  moved,  which  motion 
wa«  carried  later,  that  this  committee  be  requested  to  submit 
recommendations  covering  a  material  specification  for  coupler 
head  castings,  which  will  incorporate  the  chemistry,  or.  at  least, 
the  maximum  allowable  limit  of  certain  elements  in  addition  to 
the  minimMm  allowable  cross  sectional  area  of  metal  between 
the  face  and  the  knuckle  lock  cavity  and  at  the  junction  of  the 
guard  arm  and  the  body  of  the  coupler  head. 

y\r.  Kleine  did  not  consider  it  advisable  to  include  a  chemical 
analysis  in  the  specillcations.  Mr.  Fowler  was  opposed  to  the 
inchutinir  of  a  chemical  analysis  in  the  specifications,  as  was  also 
Mr.  Clark. 

R.  P.  C.  Sanderson  spoke  on  the  subject  of  side  and  bottom 
operating  uncoupling  devices,  stating  that  he  believed  that  this 
matter  needed  more  attention,  as  he  was  convinced  that  it  would 
be  necessary  to  come  to  this  type  of  operating  device  before  very 
long.  His  experience  had  shown  that  these  uncouplers  were  .satis- 
factory if  properly  designed.  Mr.  Sanderson  also  spoke  at  some 
length  in  regard  to  the  use  of  dead  blocks,  which  he  believed 
would  soon  come  into  general  use,  especially  with  steel  cars. 
He  reported  a  number  of  tests  that  had  been  made  and  showed 
a  diagram  from  a  compression  test  of  an  oak  block,  which  very 
closely  approached  that  of  a  good  friction  draft  gear. 

Mr.  Hennessey  regretted  that  the  committee  did  not  give 
greaUr  attention  to  the  side  and  bottom  operating  couplers,  since 
this  type  is  now  practicallv  a  standard  on  some  roads. 

^Ir.  Bra/^ier  stated  that  he  hoped  members  would  make  experi- 
ments with  the  side  operating  coupler,  with  a  view  of  seeing  if 
better  results  couid  nol  be  obtained  than  with  the  overhead 
type. 

Mr.  Ma'-den  (Boston  and  Maine)  spoke  in  favor  of  the  side 
uncoupling  tlevicc,  and  also  of  the  use  of  dead  blocks.  His 
experience  v.ith  the  latter  had  been  very  satisfactory. 

.Mr.  Stark,  a  member  of  the  committee,  was  not  in  favor  of 
embodying  a  chemical  analysis  in  the  specifications  and  did  not 
believe   that   side   operated  couplers   would  be   satisfactory.     He 


stated  that  the  committee  had  in  mind  the  tests  suggested  by 
Mr  Sanderson  and  were  planning  to  make  them  during  the 
coming  year. 

Mr.  Sohroyer  stated  that  the  great  cause  of  breakage  of  links 
and  devices  is  the  fact  that  they  are  made  of  malleable  iron.  He 
was  not  in  favor  of  a  specification  which  embodied  a  chemical 
analysis,  believing  that  a  physical  test  was  all  that  was  needed. 
He  spoke  in  favor  of  wooden  dead  blocks  on  cars. 

]\Ir.  Gaines  spoke  in  favor  of  the  dead  block. 

The  report  of  the  committ-.^e  was  then  accepted  and  its  rec- 
ommendations were  ordered  to  be  referred  to  letter  ballot. 

ARBrTR.\TioN  Committee. — The  decisions  of  this  committee 
were  formally  accepted  by  the  association  and  suggestions  for 
changes  in  the  rules,  which  were  given  in  a  supplementary  re- 
port, were  also  approved. 

Revision  of  Rules  for  Loading  L)Ng  Material. — The  report 
of  this  committee  recommended  that  the  rules  for  loading  lon.g 
material  should  be  advanced  from  recommended  practice  to 
stand.ird.  This  suggestion  was  referred  to  letter  ballot,  as  were 
also  the  otlier  recommendations  of  the  committee. 

Cast  Iron  Wheels. — The  report  of  this  committee  was,  in  the 
absence  of  Mr.  Garstang.  presented  by  Mr.  Lockwood,  who 
stated  that  the  report  was  not  signed  by  the  entire  committee  and 
that  Mr.  Muhlfeld  wished  to  present  a  minority  report.  This 
minority  report  w;.s  Uien  presented  and  after  a  short  discussion 
the  subject  was  recommitted  to  the  committee. 

A  motion  was  made  by  Mr.  Crawford  to  the  effect  that  the 
opening  in  the  gauge  for  condemning  M.  C.  B.  standard 
wheels  be  changed  from  i  1/16  to  i  in.  for  wheels  under  cars 
of  80,00)  and  100,000  lbs.  capacity  and  be  changed  from  i  in.  to 
.15/16  in.  for  wheels  under  cars  of  less  than  80,000  lbs.  capacity. 
This  motion  was  carried. 

JOURNWL    Box   AND    PEDESTAL   FOR    PASSENGER   CarS    WITH    5    X   Q 

AND  5V2  X  10  IN.  Journal?. — The  report  of  this  committee  was 
presented  and  referred  to  letter  ballot. 

Marking  of  Freight  E<juipment  Cars. — The  report  of  this 
committee  was  presented  and  referred  to  letter  ballot. 

Air  Brake  Hose  Specifications. — The  report  of  this  commit- 
tee w;is  received  and  the  committee  continued. 

On  motion  of  Mr.  Stark  the  matter  of  air  brake  hose  in  con- 
nection with  the  rules  ot  interchange  was  referred  to  the  execu- 
tive committee  with  power  to  change  the  rules,  in  respect  to  hose, 
according  to  its  best  judgment  in  the  matter  and  the  date  for 
putting  these  rules  into  effect  should  be  changed  to  Sept.  i,  1909. 

Automatic  Connectors.- The  report  of  the  committee  on 
this  subject  was  presented  and  the  committee  was  continued  with 
iiiitriiction  to  investigate  further. 

L.\TFRAL  BnAciNG  OF  Steel  Freioht  Cars. — The  report  of  this 
committee  v.as  received  and  the  committee  continued  to  investi- 
gate the  service  conditions  relative  to  steel  underframe  and  all 
steel  cars  and  attempt  to  decide  on  some  general  specification  for 
the  application  of  a  lateral  bracing,  especially  between  the  body 
bolster  and  end  sill. 

Side  Bearings  and  Center  Plates  for  Freight  and  Passen- 
ger Cars. — The  report  of  the  committee  was  presented  by  Mr. 
Sanderson  and  a  minority  report  by  Mr.  Crawford.  Mr.  Muhl- 
feld spoke-  in  f.'ivor  of  the  minority  report.  No  action  was  taken 
on  the  recommendations  and  the  committee  was  continued  and 
instructed  to  conduct  laboratory  and  service  tests  of  antifriction 
center  plates  and  side  bearings. 

Steel  Passenger  Cars. — T!ie  report  of  this  committee  was 
presented  but  the  lateness  of  the  hour  prevented  any  discussion. 

Heating  and  Ventilating  Passenger  Cars. — The  report  was 
presented  by  S.  G.  Thompson,  chairman,  and  on  motion  was  re- 
ceived with  the  thanks  of  the  association. 

Protective  Coatings  for  Steel  Cars. — The  report  of  this 
committee  was  presented  by  G.  E.  Carson,  chairman,  was  received 
and  the  committee  continued. 

Location  of  Ends  of  Ri'nning  Boards. — The  committee  on 
this  subject  presented  a  brief  progress  report,  which  was  re- 
ceived and  the  committee  continued. 

Standards  for  the  Protection  of  Trainmen. — The  report  of 
this   committee   wa^   presented   by   C.    A.    Seley,   chairman,    who 
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drew  attention  to  some  minor  changes  that  had  been  made  in  the 
wording  of  the  report  as  originally  sent  out. 

A  motion  by  Mr.  Bra7icr,  amended  by  Mr.  Sanderson,  was 
carried,  which  statef'  that  the  report  be  accepted  and  referred 
to  the  executive  committee;  that  the  corrections  recommended  be 
made  and  suggestions  from  members  as  to  moditications  in  the 
recommendations  be  considered  by  the  executive  committee  if 
received  before  T"lv  6,  1908,  and  that  the  report  in  its  corrected 
form  should  be  submitted  to  letter  ballot. 

The  motion  was  then  carried  directing  the  executive  commit- 
tee to  appoint  a  standing  connnittee  on  'standards  for  the  protec- 
tion of  trainmen." 

Pox  Car  Doors  .\nd  Fixtures. — The  report  of  this  committee 
was  presented  and  the  committee  continued  to  consider  sugges- 
tions which  were  made  during  the  discussion  and  to  report  again 
next  year. 

The  discussion  of  this  report  was  on  the  construction  of  the 
bottom  door  guide  bracket,  which  was  believed  to  have  too  large 
an  exiension ;  the  securing  of  the  door  hangers  and  the  securing 
of  the  hand  holds  to  the  door.  Also  the  connection  of  the  door 
hasp  catch  and  the  protection  strip  on  the  bottom  of  the  door, 
which  was  not  believed  to  be  heavy  enough. 

Tank  Cars. — The  report  ot  this  committee  was  presented  by 
A.  W.  Gibbs,  chairman,  who  also  recommended  that  the  appendix 
be  included  with  the  rest  of  the  report.  The  motion  was  carried 
that  the  report  of  the  committee,  including  the  appendix,  should 
be  received  and  referred  to  letter  ballot.  The  committee  was 
continued. 

Subjects. — The  report  of  this  committee  was  received  and 
referred  to  the  executive  committee  for  consideration. 

Associate  and  Life  Membership. — The  name  of  Dr.  Charles 
H.  Benjamin,  Dean  of  the  School  of  Engineering,  Purdue  Uni- 
versity, was  approved  for  as.sociate  membership  by  the  executive 
committee  and  notice  was  given  that  a  vote  would  be  taken  on 
this  proposal  a  year  hence. 

The  executive  committee  approved  the  applications  for  life 
membership  of  VV.  H.  Thomas  and  C.  H.  Cory,  who  joined  the 
association   in    1888. 

Topical  Discussions. — On  account  of  the  shortness  of  time 
and  the  great  importance  of  the  reports  of  standing  committees, 
practically  all  of  the  topical  discussions,  which  were  assigned  to 
different  members,  were  not  reached,  and  permission  was  given 
to  such  members  to  submit  what  they  desired  to  say  on  the  sub- 
ject in  writing,  for  the  purpose  of  including  it  in  the  printed 
proceedings.  There  were  no  discussions  on  any  of  the  topical 
discussions,  with  the  exception  of  the  one  on  the  limits  of  the 
length  of  journals,  which  will  be  reviewed  next  month. 

Election  of  Officers. — The  election  of  officers  for  the  ensuing 
year  resulted  as  follows : 

President,  R.  F.  McKenna,  M.  C.  B.,  D.  L  and  W.  R.  R., 
Scranton,  Pa.  i:'--.-- .  i-^">- 

ist  Vice-President,  F.  H.  Clark,  G.  S.  M.  P.,  C.  B.  &  Q.  R-  R  • 
Chicago,  111. 

2nd  Vice-President,  T.  H.  Curtis,  S.  M.  P.,  L.  &  N.  R.  R., 
Louisville,  Ky. 

3rd  Vice-President,  Le  Grand  Parish,  S.  M.  P.,  L.  S.  &  M.  S. 
R>.,  Cleveland,  O. 

Executive  Committee,  J.  E.  Muhlfeld  (B.  &  O.),  C.  E.  Fuller 
(U.  P.  R.  R.),  H.  D.  Taylor  (P.  &  R.  R.  R.),  J.  F.  Walsh  (C.  & 
O.  Ry.)  and  C.  A.  Schroyer  (C.  &  N.  W.  R.  R.) 


ABSTRACTS  OF  COMMITTEE  REPORTS 


Air-Brake  Hose  Specifications. 


Committee — Le  Grand  Parish,  chairman ;  J.  Milliken,  R.  W. 
Burnett,  J.  A.  Carney,  R.  F.  Kilpatrick. 

In  1906  the  committee  made  recommendation  that  a  chemical 
test  be  incorporated  in  the  specifications  for  air-brake  hose.  It 
has  been  found,  however,  that  this  is  not  practicable  and  we 
therefore  withdraw  this  recommendation. 

As  the  wrapped  air-brake  hose  specifications  are  now  the  stand- 
ard and  the  woven  and  combination  woven  and  wrapped  specifi- 
cations are  recommended  practice,  the  committee  has  recom- 
mended to  the  committee  on  standards  and  recommended  prac- 


tices that  the  specifications  which  are  now  recommended  practice 
for  woven  and  combination  wrapped  and  woven  air-brake  hose 
be  advaiiced  to  a  standard  of  the  Association. 

The  rules  which  go  into  effect  September  i,  1908,  require  the 
use  of  standard  hose,  and  unless  the  specifications  for  woven 
and  combination  wrapped  and  woven  hose  be  advanced  to  a 
standard  together  with  the  wrapped  hose,  the  use  of  this  type 
of  hose  will  not  be  permitted. 

It  has  been  brought  to  the  attention  of  the  committee  that,  on 
account  of  the  damage  continually  done  to  the  nipple  end  of 
hose,  possibly  hose  built  up  by  reinforcement  or  protection  at  the 
ends  may  prove  an  effective  and  economical  proposition.  While 
the  committee  has  given  consideration  to  this  it  is  not  yet  in  a 
position  to  make  more  definite  recommendation  than  to  empha- 
size the  necessity  of  maintaining  the  present  specifications  an- 
other year. 


Tank  Cars. 


Committee — A.  W.  Gibbs,  chairman ;  C.  yi.  t5loxham,  W.  Mc- 
intosh, S.  K.  Dickerson,  F.  T.  Hyndman. 

At  the  1907  convention  the  paragraph  relating  to  the  axle  re- 
quirements and  the  stenciling  of  the  tank  cars  with  light  weight 
and  capacity  or  light  weight  and  maximum  weight  was  discussed 
and  some  exceptions  taken.  The  opinion  was  expressed  that 
such  markings  would  bring  about  complications  with  the  traffic 
rate  schedules  based  upon  a  weight  per  gallon  and  the  capacity 
of  the  car  in  gallons,  but  it  was  considered  essential  that  some 
maxinmm  or  limit  weight  marking  should  be  placed  upon  tank 
cars  to  enable  inspectors  to  determine  whether  the  strength  of 
axles  and  tntcks  were  sufficient  to  carry  the  load.  This  resulted 
in  the  following  motion  being  carried  at  the  convention  :  That 
the  recommendation  of  the  committee  be  accepted  and  referred 
to  letter  ballot,  eliminating  the  capacity  of  the  cars,  the  amend- 
ment being  proposed  by  Mr.  Crawford  and  accepted  by  Mr. 
Schroyer :  That  the  proposition  should  be  submitted  to  letter 
ballot  under  two  headings. 

The  following  questions  were  submitted  to  letter  b^ot  and 
both  failed  to  receive  the  necessary  two-thirds  votes.    . 

89.  Tank  car  specifications,  including  provision  for  stenciling 
light  weight  and  capacity. 

90.  Tank  car  specifications,  excluding  provision  for  stenciling 
light  weight  and  capacity. 

It  is  quite  evident  that  the  two  questions  as  appearing  in  letter 
ballot  did  not  cover  the  views  of  the  members  as  expressed  in 
the  discussion,  namely,  that  light  weight  and  capacity  markings 
were  objectionable  from  a  traffic  schedule  standpoint  and  that  a 
maximum  weight  was  necessary  to  enable  inspectors  to  deter- 
mine the  strength  of  axles  and  other  parts  of  trucks. 

A  further  canvass  of  the  situation  has  been  made  and  it  is 
found  from  a  traffic  viewpoint  that  there  are  no  objections  to 
stenciling  tank  cars  "Limit  Weight,"  which  will  afford  inspectors 
all  the  necessary  information  from  a  safety  standpoint,  but  will 
have  absolutely  no  bearing  on  the  traffic  question  of  how  much 
is  lading  and  how  much  is  car. 

This  will  involve  some  change  in  the  requirements  for  tank 
cars  as  submitted  last  year  relating  to  axles,  V>esides  which  it  is 
desirable  to  make  slight  modifications  in  some  of  the  other  de- 
tail requirements  to  bring  them  up  to  date. 

[Changes  recommended  in  the  report  not  reproduced.] 

The  committee  would  recommend  that  the  following  specifica- 
tions be  submitted  to  letter  ballot  for  adoption  as  recommended 
practice : 

I.  Tank  car  specifications,  with  the  exception  of  axle  require- 
ments, presented  last  year  with  the  modifications  suggested  in 
this  report,  it  being  imderstood  that  the  axle  requirements  and 
stenciling  limit  w^eight  will  be  voted  upon  separately. 

.  Axle  requirements  with  the  provision  that  the  tank  cars  be 
stenciled  Limit  Weight. 


Lateral  Bracing  of  Steel  Freight  Cars. 


Committee— R.  B.  Kendig,  chairman;  W-  F-  Bentley,,  W..  Fw 
Ebcrle,  W.  T.  Gorrell,  F.  W.  Dickinson.  ■    '^    • 

The  work  of  the  committee  on  this  subject  was  outlined  by 
the  committee  on  subjects  at  last  year's  convention  in  the  fol- 
lowing manner : 

"The  majority  of  wooden  cars  have  no  diagonal  bracing  in  the 
underframing,  depending  on  bolted  joints  and  connections  to 
keep  the  bodies  square.  In  the  case  of  a  severe  shock  a  wooden 
car  will  spring  and  give,  but  return  to  its  former  lines,  while  cars 
of  steel  or  composite  construction,  on  account  of  inability  to 
spring  after  a  severe  shock,  will  remain  sprung  and  bent  out  of 
line.  The  same  committee  to  investigate  the  design  of  the  upper 
framing  of  box  cars." 

A  circular  of  inquiry  met  with  response  representing  40  per 
cent,  of  the  total  number  of  cars  represented.^  The  information 
elicited  shows  such  a  marked  division  of  opinion  and  practices 
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that  the  committee  does  not  feel  competent  to  present  a  recom- 
mendation on  lateral  bracing  for  steel  cars  which  would  prob- 
ably be  acceptable  even  to  a  small  minority'  of  the  Association. 

After  defining  the  term  lateral  bracing  to  mean  either  gusset 
bracing  at  the  connection  of  bolster  and  longitudinal  sills,  or 
diagonal  struts,  between  the  bolster  and  end  sill,  it  developed 
that  no  steel  underframe  cars  were  reported  without  lateral 
bracing  in  one  form  or  another.  Different  designs  of  cars  re- 
quire different  treatment  as  to  their  lateral  bracmg,  so  that  it 
would  be  impossible  to  design  a  bracing  arrangement  suitable  for 
application  to  all  classes  of  cars. 

Concerning  the  upperframing  of  box  cars,  below  are  quoted 
two  replies  received  in  answer  to  the  question  as  to  what  is  con- 
sidered the  essential  features  in  the  design  of  framing  of  super- 
structure for  steel  box  cars.  These  replies  are  fairly  repre- 
sentative of  all  tile  suggestions  offered,  either  one  of  which  has 
considerable  merit. 

"I  would  consider  as  an  essential  feature  in  the  design  of  steel 
underframing  the  use  of  standard  sections,  angles,  channels,  and 
'Z'  bars,  with  as  simple  and  direct  connection  to  sills  and  plates 
as  possible.  I  would  tie  the  corner  members  back  with  metal 
girths  to  all  side  members  extending  back  to  door  posts.  I  would 
consider  the  side  framing  as  carrying  its  proportion  of  the  lading 
and  structure,  and  proportion  the  members  accordingly.  I  would 
give  the  end  lining  full  bearing  against  tlie  end  framing,  which 
would  be  moderately  heavy  and  well  secured  and  thereby  resist 
the  shocks  of  shifting  loads.  It  is  well-nigh  impossible  to  do 
this  in  wooden  car  construction,  and  one  of  the  strongest  points 
for  steel  superstructure  is  in  the  above  advantage." 

"A  light  frame  steel  side  with  riveted  gusset  connections  at 
the  corners  and  junctions  of  diagonal  braces  with  posts  and  sills. 
On  account  of  its  depth  this  side  truss  can  be  required  to  carry 
a  considerable  portion  of  the  load  to  the  bolster,  which  will 
deliver  it  direct  to  the  center  plates.  It  is  desirable  to  have  this 
steel  framing  exposed,  use  no  outside  sheathing,  but  double  lin- 
ing of  say  134-inch  tongue  and  grooved  timber  carriage  bolted 
to  steel  frame.  The  ends  of  the  car  must  be  of  fairly  heavy 
steel  construction,  also  made  of  i-^4-inch  inside  lining,  flashing 
to  be  used  at  the  top  of  the  lining  to  insure  watertight  joints. 
Steel  carlines  and  light  steel  plate  roof  protected  from  damage 
by  boards  above." 

There  were  only  four  roads  reported  as  having  experience  with 
metal  upperframing  for  box  cars,  and  in  consequence  the  com- 
mittee does  not  feel  that  a  conclusion  can  be  drawn  from  the 
experience  ol)tained  from  these  examples  which  would  warrant 
it  in  presenting  a  standard  design  of  upperframing  for  the  con- 
sideration of  the  association. 

The  committee  does  not  believe  that  the  work  delegated  to  it 
by  the  association  can  1»e  accomplished  with  any  degree  of  satis- 
faction at  the  present  time  and  therefore  recommends  its  dis- 
charge. 


Steel  Passenger  Cars. 


Committee — A.  M.  Waitt.  chairman :  W.  R.  McKeen,  Jr.,  T. 
Dunbar,  J.  McE.  Ame.s.  C.  A.  Lindstrom,  W.  B.  Ott,  R.  L.  Gor- 
don. 

The  committee  appointed  to  report  upon  steel  passenger  cars 
was  directed  by  the  e.xecutive  committee  of  the  Association  to 
investigate  that  subject  and  advise  the  Association  on  the  fol- 
lowing five  headings : 

1.  To  consider  the  question  generally,  1.  c,  as  to  what  is  being 
done  in  this  direction. 

2.  To  recommend  a  standard  sectional  area  for  the  center  sills 
and  cover  plates.'    ;..'..;,       ■''^}^::..   :.'•■'' 

3.  To  consider  tfie  relative  meHt<?  of  steel  passenger  cars  with 
upper  decks  and  those  with  a  semi-elliptical  section  without  an 
upper  deck. 

4.  To  consider  the  best  construction  of  flooring. 

5.  To  consider  the  relative  merits  of  various  materials  for  in- 
side finish  for  fireproof  construction. 

GEXER.VL   HISTORY   UP  TO    I908. 

The  consideration  of  a  change  in  the  construction  of  passenger 
equipment  cars  in  this  country  from  what  has  been  termed  "wood 
construction"  to  "'metal  construction"  has  been  brought  more 
prominently  before  the  railroad  world  during  the  last  six  to  eight 
years,  although  the  possible  use  of  metal  for  such  purposes  was 
considered  many  years  before,  for  we  find  that  as  early  as  1854 
designs  of  passenger  cars  were  prepared  by  Mr.  B.  B.  Lamothc. 
in  which  the  superstructure  was  of  metal  but  the  end  and  sills 
remained  of  wood.  Very  little  progress,  however,  was  made 
until  about  IQ02,  when  the  question  of  the  use  of  metals  was 
prominently  brought  forward,  due  to  various  causes,  among 
which  may  be  mentioned  as  the  most  important : 

Ca)  The  !)uining  of  wooden  cars  in  wrecks,  and  frequent  de- 
struction of  human  life  ])y  fire: 

(b)  The  splintering  of  the  large  wooden  sills,  etc.,  when  cars 
were  tvrecked,  causing  injury  and  death : 

(c)  The  scarcity  of  lumber  suitable  for  sills,  stringers,  etc., 
■JirT  the  threatened  exhaustion  of  <;ucli  material. 


While  these  three  conditions  are  most  important,  there  are  a 
numl)er  of  other  reasons  for  tiie  use  of  steel  which  may  be  men- 
tioned, as,   for  instance  : 

(d)  In  collision  with  wooden  freight  cars  the  passenger  equip- 
ment had  some  chance  to  escape  from  total  destruction,  but  with 
the  very  large  increase  of  steel  freight  cars  this  opportunit\ 
does  not  longer  exist ; 

(e)  Increased  speeds,  greater  train  length,  and  larger  capacity 
of  cars.  Although  the  wooden  cars  have  been  improved  b}-  in- 
creasing the  strength  of  parts  affected  by  the  pulling  and  buffing 
stresses,  by  the  use  of  metal  platforms,  the  application  of  vesti- 
bule buffers,  etc.,  yet  these  expedients  are  little  better  than  make- 
shiits. 

In  1902  the  rapidly  increasing  use  of  electric  motor  cars  caused 
Mr.  George  \\  estinghouse  to  call  attention  to  the  dangers  of  fire 
incident  to  the  use  of  electric  power,  and  to  suggest  the  use  of 
non-inrtanunable  materials,  especially  in  cars  for  elevated  and 
subway  service,  where  it  would  be  difficult  for  passengers  to 
leave  the  cars  rapidly.  The  accident  in  the  Paris  subway  some 
years  ago  illustrates  what  maj-  happen.  Brief  references  to  elec- 
tric and  other  motor  cars  is,  therefore,  considered  essential  in 
this  report,  as  the  construction  of  these  cars  has  had  an  impor- 
tant influence  in  the  development  of  steel  passenger  car  con- 
struction, and  unquestionably  the  knowledge  and  experience  ob- 
tained in  the  building  of  such  cars,  together  with  the  satisfac- 
tory results  derived  from  the  use  of  steel  freight  cars,  has  been 
largely  responsible  for  what  is  now  being  accomplished  with 
passenger  equipment  cars  generally. 

In  addition  to  this,  with  the  increased  requirements  of  thickly 
populated  districts  and  the  rapid  development  of  electric  and 
other  power  for  transportation,  the  average  motor  car  has  grown 
to  such  proportions  that  to-day  it  approaches  closely  the  average 
steam  car,  and  there  are,  even  now,  some  cars  in  service  which 
have  been  designed  to  meet  the  retiuirements  of  both  steam  and 
electric  service. 

In  1902,  the  Illinois  Central  Railroad  Company  and  the  Pressed 
Steel  Car  Company,  each  independent  of  the  other,  started  to 
prei)are  designs  embodying  the  use  of  steel  in  passenger  cars. 

Tlie  design  prepared  by  the  Illinois  Central  Railroad'  was 
utilized  in  the  building  of  some  composite  steel  cars  with  side 
doors,  the  first  cars  being  ready  for  service  during  the  summet 
of  1903.  It  is  generally  supposed  that  the  appearance  of  these 
cars  started  the  era  of  steel  passenger  car  construction  in  this 
country. 

The  design  prepared  by  the  Pressed  Steel  Car  Company  em- 
bodied the  use  of  steel  in  the  underframe  and  trucks  only,  as  it 
was  thought  that  a  gradual  introduction  of  steel  would  meet  with 
more  favor  than  a  radical  change.  This  design  was  submitted 
to  several  railroad  officers,  but  while  some  thought  that  steel 
would  eventually  have  to  be  used  and  the  constructions  were  in 
the  right  direction,  others  thought  it  was  too  far  advanced  for 
present  requirements;  and,  again,  others  thought  it  did  not  go 
far  enough  and  that,  wlien  a  change  was  made,  the  upper  fram- 
ing as  well  as  tlie  under  frame  should  be  made  of  steel.  The 
result  of  the  various  opinions  was  that  no  cars  were  built. 

In  1903.  the  Pressed  Steel  Car  Company  built  for  the  Xorth- 
western  Elevated,  of  Chicago,  thirty-five  pressed  steel  under- 
frames  for  elevated  service.  The  superstructure  of  these  cars 
was  built  by  the  St.  Louis  Car  Company,  and  was  of  wood.  These 
underframcs  were  constructed  of  two  inverted  pressed  steel  fish- 
belly-shaped  side  sills,  17  inches  deep  at  the  center  and  10  inches 
deep  over  the  bolsters.  The  balance  of  the  underframes  being 
made  of  pressed  parts  and  rolled  shapes,  no  truss  rods  were 
used,  as  the  side  sills  were  of  sufficient  strength  to  carry  the 
lading.  The  inverting  of  the  sills  made  them  invisible  from  the 
outside,  and  the  appearance  of  the  cars  was  the  same  as  the 
ordinary  wooden  car.  These  cars  are  giving  very  good  satis- 
faction in  service. 

Following  this  the  committee  presented  brief  descriptions  of 
the  following  all-steel  cars:  Interborough."  1904:  the  Erie  Rail- 
road baggage  car  and  the  Xew  York.  Xew  Haven  &  Hartford 
Railroad  postal  and  express  car.  1904;  Xew  York  Central*  motor 
car.  1906;  Southern  Railway*  composite  car,  1906:  Pennsylvania 
Railroad*  steel  cars,  1906:  Harriman  Lines"  cars.  1906;  Long 
Island  Railroad^  passenger  car,  1906:  Santa  Fe "  postal  car, 
1903 :  St.  Louis  and  San  Francisco  paggenger  car.  1907. 

\rOTOR    CARS. 

\  design  of  car  which  has  been  developed  in  the  last  ftew 
vears  and  is  now  receiving  a  great  deal  of  attention,  is  the  Union 
Pacific  *  gasoline  motor  car.  built  by  the  Union  Pacific  Railroad 
at  its  Omaha  shops.     Some  twenty  of  tliese  cars  are  now  in  ser- 


4G4 

9 

420 


Sec  American  Ent-ineer,  June,  190.",  page  204;   September,  1903,  page 

.   and  October,   lOO.S,  pag',-  .3."»(). 

.^MfRirAN   F.NT.i.VTER,  (~)ctoher.   100-},   p?.«re  375. 

American  Encinker,  M;ircli.  1007.  page  81. 

American   ENr,iN!;ER,  Juh'.  lOOfi.  p.ige  200. 

.•Xmerican   Exr.iNiER.   .\pril,   lOor.  jiagc  ISCi,   and  June,  1007.  page  232. 

.\mfrican   Excin/er,  January.   1007,  page  fi,  and  December,  1907,  page 

.\merican  Engineer,  February,  1907,  page  41. 

.Vmkrican   Engineer,   October,   lOOf;.  page   307.     f Steel   I'nderframe.) 
'\\tERiCAN    Engixfer,    August.    100."),    page    294;    Xovember,    1905,    page 
:   May.   1006,  page  187. 


Jllv,  1908. 


AMERICAN    ENGINEER   AND   RAILROAD   JOURNAL. 


267 


vice,  and  a  number  more  are  being  constructed;  and,  aside  from 
the  mode  of  propulsion,  they  embody  some  very  distinct  depar- 
tures from  the  old  construction  of  railroad  cars. 

The  upper  deck  and  deck  sash  have  been  replaced  by  semi-cir- 
cular roof,  and  thereby  a  reduction  of  24  inches  in  overhead 
clearance  is  obtained.  The  ends  of  the  car  are  so  constructed  as 
to  reduce  the  wind  resistance  as  much  as  possible.  The  con- 
ventional rectangular  windows  are  replaced  with  round  metal 
sash  24  inches  in  diameter.  Another  noticeable  feature  in  these 
cars  is  the  absence  of  vestibules  and  steps  at  the  ends  of  the  car 
and  the  introduction  of  side  doors  at  the  center.  The  cars  are 
practically  all-steel. 

A  general  idea  of  the  extent  to  which  the  all-steel  principle  is 
being  applied  to  this  class  of  equipment  may  be  obtained  from 
the  following  statement.  This  statement  is  not  necessarily  coni- 
picte,  but  covers  all  the  different  motor  type  of  cars  of  which 
tiie  comni'itce  could  learn: 

Road.  Xo.   Cars. 

Inter.  Kapid  Transit  Co 3U0 

Long   Island    R.    R.   Co 134 

New  York  Central  R.  R.  Co... 
Hudson    Terminal    Company... 

C.  R.  I.  &  P.   R.  R 

1).  L.  &  W.  R.  R.  Co 

Inter.  Rapid  Transit  Co 

N.    V.   &  Queens  County  R.   R. 
L'nion  Pacific   R.   R 


12o 

50 

1 

1 

50 
40 
20 


P.oston   Elevated    45 

Phiia.   Elec.   Elevated  Ry 80 

L'niun   Pacific   R.    R 22 


Service.  Built. 

Subway   Electric    1904 

Suburban    Electric    1905 

Suburban    Electric    litott 

Subway   Electric    1907 

Motor  for  Surface  Tracks. . .  .    1007 

Motor  for  Surface  Tracks 1007 

Subway   Electric   1007 

Trolley    Electric    1»07 

Gastiline     Motor    for     Surface 

Tracks     . . .  l»«6-7 

Electric    Elevated    ....,;......   1S07 

Elevated  and  Subway  Electric  190C 
Gasoline  Motor  tundcr  construction) 


PfLLMAX   COMPANY — STEEL   SLEEPING  CAR. 

The  designing  and  construction  of  an  all-steel  sleeping  car 
presents  a  somewhat  more  difficult  problem  than  that  of  an  ordi- 
nary coach.  Xevertheless,  the  Pullman  Company  has  given  the 
matter  considerable  study  and  attention  during  the  past  few 
years,  and  early  in  1907  completed  an  experimental  car,  "The 
Jamestown." '"  This  car  was  also,  to  a  certain  extent,  an  exhibi- 
tion car,  and  it  was  one  of  the  efforts  of  the  builders  to  pro- 
duce, as  nearly  as  possible,  a  composite  steel  car  without  sug- 
gesting in  its  appearance  the  use  of  steel. 

EUROPEAN    STEEL    C.\R    CONSTRUCTION. 

One  of  the  members  of  tliis  committee  had  the  opportunity  to 
spend  a  couple  of  months  in  Europe  this  last  winter,  which  time 
was  partly  devoted  to  the  examination  of  a  numljer  of  car  works 
in  England,  France,  Germany,  Sweden,  Austria  and  Hungary, 
with  a  view  to  learning  European  practices  in  regard  to  the 
iniilding  of  steel  cars,  so  that  the  benefit  of  such  investigations 
would  be  available  to  the  Master  Car  Builders'  Association  in 
this  report. 

i  hese  investigations  revealed  that  while  steel  underframe  cars 
have  been  in  use  in  Europe  for  forty  or  fifty  years,  or  perhaps 
longer,  there  are  very  few  passenger  cars  being  built  in  any  of 
the  shops  visited  in  the  various  countries  enumerated,  in  which 
passenger  cars  were  built,  with  steel  upperframes  as  well  as 
with  steel  underframing,  the  general  practice  being  to  place  a 
wooden  body  on  a  steel  underframe  and  cover  the  outside  of 
the  body  with  i-16-inch  steel  plates,  which  gives  the  appearance 
of  a  steel  car,  these  steel  cover  plates  being  secured  with  small 
screws  to  the  wooden  posts,  sill  and  braces.     ;  .  .i: -.;;.  . ;  >  • 

The  underframe  is  constructed  in  numerous  Ti*ays,  s6me  being 
of  the  fish-belly  type,  made  either  in  pressed  steel  or  of  plates 
and  angles,  and  the  other  types  being  usually  "I"  ])eam  or  chan- 
nel side  sills  held  from  deflection  by  means  of  truss  rods  in  the 
way  usual  on  wooden  cars.  The  construction  of  these  under- 
frames  is.  however,  of  such  nature,  due  to  the  quite  different 
way  in  which  the  draft  riggings  are  applied  to  European  cars, 
that  nothing  of  importance  can  be  learned  from  them,  the  draft 
arrangements  being  of  the  continuous  type  and  the  buffing 
stresses  being  taken  on  side  buffers.  These  cars  have  no  heavy 
center  sill  construction,  as  is  required  on  American  cars,  where 
not  only  the  pulling,  but  also  the  buffing  stresses  are  generally 
taken  by  the  center  sills. 

A  notable  feature  in  connection  with  European  cars  is  that 
all  trucks,  whether  four-wheel  or  six-wheel,  used  on  the  later 
equipment,  are  made  of  steel,  no  wooden  trucks  being  used.  The 
steel  trucks  are  of  various  constructions,  but  the  majority  are 
of  pressed  steel  of  either  the  Fox  type  or  types  resembling  the 
Fox.  A  number  of  trucks  are,  however,  in  use  in  which  the 
side  framing  and  cross  framing  are  composed  of  "I"  beams, 
channels  and  angle  irons. 

As  far  as  could  be  learned  by  conversation  with  eneineers  and 
builders  of  railroad  cars,  no  consideration  or  study  is  being  given 
to  the  development  of  an  all-metal  passenger  car,  and  no  attempt 
is  even  being  made  to  utilize  the  steel  plates  on  the  outside  to 
carry  part  of  the  lading,  the  total  load  being  carried  on  the  un- 
derframe, regardless  of  the  construction  of  the  upper  framing. 

GENERAL  REMARKS. 

The  development  of  a  steel  passenger  car  from  what  has  been 
said  in  regard  to  what  is  being  used  abroad,  may  be  considered 
an  .\merican  innovation  of  the  last  few  years.  On  account  of 
the  lack  of  available  data  the  progress  has  necessarily  been  slow, 
and  generally  of  what  may  be  called  an  experimental  nature. 


The  development  in  steel  motor  cars  seems  to  have  l)een  more 
rapid  than  in  steel  railway  cars.  This  is  probably  due  to  the 
fact  that  the  service  in  which  the  motor  equipment  is  used  is 
such  as  to  make  protectionary  measures  against  injury  from  fire 
of  primary  importance ;  whereas,  with  the  steam  cars  the  devel- 
opment seems  to  have  been  retarded  for  the  same  reasons  whicli 
were  advanced  against  the  steel  freight  cars  when  they  were 
first  introduced — /.  c,  first  cost,  e.xcessive  weight,  difficulties  of 
repairs,  corrosion,  etc.,  limiting  the  life  of  the  cars.  These  ob- 
jections have,  however,  been — through  the  experience  obtained 
with  ste«l  freight  cars — practically  eliminated;  as,  for  instance, 
the  cost,  which  was  the  feature  given  the  most  consideration,  is 
now  not  so  important  as  the  question  of  providing  a  car  suffi- 
ciently strong  for  the  service  regardless  of  a  somewhat  increased 
first  cost. 

The  increased  cost  of  a  steel  passenger  car  over  a  wooden  car 
of  the  same  general  construction  and  size,  and  with  the  same 
specialties,  should  not  be  very  great  when  a  number  of  cars  of 
the  same  design  and  general  type  are  built.  The  few.  of  what 
may  be  called  sample  cars  of  steel,  enumerated  above,  which 
have  been  built  in  the  past,  have,  of  course,  been  very  costly  as 
compared  with  wooden  cars,  but  this  has  been  due  to  the  great 
cost  of  getting  up  designs,  appliances,  etc.,  for  their  manufac- 
ture, all  of  which  will  be  greatly  reduced  in  the  future,  and  es- 
pecially on  larger  orders  ior  cars.  It  should  always  l)c  borne  in 
mind  when  the  use  of  steel  cars  is  contemplated,  that  such  cars 
may  be  obtained  at  very  much  less  cost  if  some  type  of  car  is 
decided  upon,  of  which  cars  have  already  been  built,  instead  of 
making  new  designs,  often  embodying  a  number  of  changes  more 
or   less  important,  which  in  many  instances  cpuld  be  dispensed 

with.  :-:-'<-:-^'':^\-  ■■:  ■.^■^■■■' i.  >y:r^^\/-:  ■,  .:>■■■  m:-/ 

The  question  oit  weight  of  steel  passenger  cars  was  perhaps 
the  next  important  consideration,  but  from  what  has  already 
been  accomplished  the  problem  seems  to  have  been  solved,  and 
if  proper  care  is  exercised  in  the  design,  so  as  to  place  the  ma- 
terial in  the  car  to  the  best  advantage  for  strength,  etc..  there  is 
no  reason  at  all  why  the  construction  of  cars  containing  all-steel, 
or  steel  and  partly  non-inflammable  material,  cannot  be  prodticed. 
which  cars  would  be  much  stronger  than  wooden  cars,  and  with 
practically  no  increase  of  weight  per  passenger  as  c<impared 
with  the  wooden  cars  of  the  same  general  type  and  capacity. 

In  the  table  below  is  given  a  comparison  between  some  typical 
wooden  coaches  with  three  of  the  all-steel  design  of  coaches, 
"and  this  comparison  shows  quite  favorably  for  the  steel  car  when 
the  column  giving  weight  per  passenger  is  consi<lered.  and  this  is 
the  only  true  basis  for  consideration.  It  is  possible  that  still 
better  results  may  be  obtained  in  the  future  without  the  sacrific- 
ing of  strength.  , 
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'  ItMilfth 

-.>   .     -1      ()vrr 
Material     ^^^ 


Uliijrh  Valley 

Frinio 

Peniisvlvania... 
X.  V.  C  Lines. 
Pennsylvania 


Wood 


:a 


70 

<1 
5315 


64.95 


PeiinsylvauiH...       Steel  "0.75 

South.  Pacifici         "         ,      60 
Uni-n  Pacific...|        i"       -j      6S 


66.25 


Seat 

Caiw- 

cttjr 


77 
f(i 
SO 

62 


Weight 

-i  ■■-      "  ■•■  '. 

m 

IllS.nnft  ] 
l<y;.2nt( 
106.(K)0 
!  92.800 
i  ««.«)0 


WeiRht   ^,^.^^^ 


I)er 
Pass- 
en  vrer 


I>er 
Foot 


15?0 
1..'2" 
1.325 
1.221 


75       !lol.«iO   i    1. •555.4 


SS  -116.KH)*;  1.319 
70  I07.<«i"t,  1.52S 
78         S9.a)()t !    1 .145 


1  6*>S.7 
1317.1 
1 .514..-? 
1.521.3 
1.581.5 

1.563  9 


1.652.6 
2.,';46.6 
1.313.2 


7S.6  ji(»4.133    i    1.33<t.6i  1.837.04  6 
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*  Includes  storage  batteries,    t  Includes  siorage  batteries  and  axle  jjenerators 

The  life  of  steel  passenger  cars  is  yet  to  be  determined,  but 
judging  from  experience  obtained  abroad  with  steel  under  frames 
in  passenger  cars,  which,  as  stated  before,  have  been  in  use  for 
some  forty  to  fifty  years,  and  some  of  which  have  been  in  ser- 
vice for  twent3-five  to  thirty  years,  as  well  as  from  the  ex- 
perience already  obtained  in  this  country  with  steel  freight  cars, 
some  of  which  were  placed  in  service  as  earlj'  as  1884  and  are 
still  in  service,  it  would  seem  that  a  carefully  designed  and  con- 
structed steel  passenger  car,  in  which  the  tendency  toward  loose 
rivets  will  be  reduced  to  a  minimum,  should  last  a  great  number 
of  years,  depending  upon  how  long  a  structure  of  this  kind  can 
be  preserved  with  paint  and  other  means  of  preventing  cor- 
rosion. It  is  generally  supposed  that  passenger  cars  of  steel  will 
receive  better  attention  than  freight  cars,  at  least  such  has  been 
the  experience  with  the  wooden  car  equipment.  The  rivet  work, 
is,  however,  a  feature  which  should  receive  special  attention,  for 
if  the  construction  is  such  as  to  permit  vibration  or  deflection, 
producing  undue  stresses  not  anticipated  or  provided  for,  trouble 
may  be  expected. 

It  is  also  felt  that  the  rivet  heads  should  not  be  considered  as 
an  objection  when  used  in  the  exterior  finish  of  the  car,  as  they 
may  be  neatly  arranged  with  respect  to  size  of  heads,  location, 
etc.,  and,  further,  to  countersink  the  rivets  is  objectionable  in 
thin  plates  on  account  of  decreased  strength  and  liability  t« 
work  loose ;  but,  on  the  other  hand,  rivet  heads  have  been  found, 
in  European  practice  at  least,  to  gather  around  them  a  great  deal 
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of  dirt,  difficult  to  remove  and  maintain  a  good  appearance  on 
the  exterior  of  the  car.  It  would  therefore  be  up  to  the  de- 
signer, as  well  as  to  the  users  of  cars,  to  decide  as  to  which  is 
the  most  preferable.  European  practice  seems  to  favor  the  use 
of  the  countersunk  heads  where  practicable,  and  the  ordinary 
rivet  heads  where  less  objectionable  to  the  finish  of  the  car  and 
where  they  cannot  be  successfully  avoided  without  increasing 
the  material  or  other  complications. 

Mechanical  officers  of  railroads  differ  greatly  at  present  as  to 
the  best  methods  in  design  for  overcoming  the  objectionable  feat- 
ures of  the  wooden  passenger  cars.  Varying  local  conditions  ex- 
isting on  roads  on  which  steel  cars  have  been  put  in  service  also 
had  much  to  do  with  the  widely  different  forms  of  design  and 
construction  that  have  so  far  been  made  use  of  in  this  country. 

In  a  general  way,  however,  the  steel  equipment  already  in  ser- 
vice can  be  identified  under  one  of  three  forms,  /.  t'.; 

1.  Cars  with  steel  underframing  and  wooden  superstructure 
somewhat  similar  to  the  inethods  employed  in  modern  steel 
freight  car  construction   in  which  the  underframing  is  of  steel : 

2.  Cars  with  steel  underframing  and  steel  upper  framing,  such 
as  posts,  braces  and  carlines ;  the  balance  of  the  material  being 
of  wood,  or  part  fireproof  material ;  or,  in  other  words,  a  "com- 
posite" car  with  perhaps  steel  on  the  outside  in  place  of  wooden 
siding ; 


be  anticipated  in  the  construction  of  the  car.  This  may  be  due 
in  a  measure  to  a  lack  of  reliable  information  on  just  what  oc- 
curs in  collision ;  but  the  varying  length  of  train,  difference  in 
speeds,  and  other  operating  conditions  are  also  elements  which 
must  be  considered. 

There  is  also  a  difference  in  ideas  among  designers  as  to  how 
the  stresses  in  a  car  can  best  l)o  met,  and  because  of  this,  together 
with. the  foregoing,  new  cars  are  being  constructed  along  entirely 
ditferent  lines.  These  dififerent  designs,  however,  may  be  divided 
into  three  types,  to-wit : 

first:  That  in  which  the  load,  due  to  the  weight  of  the  car 
body  and  lading,  is  carried  by  side  girders:  an  additional  girder 
being  provided  through  the  center  of  the  car  for  the  pulling  and 
buffing  strains.  An  illustration  of  this  class  is  the  New  York 
Central  motor  car. 

Second:  That  in  which  the  load,  due  to  the  weight  of  the  car 
body  and  lading,  is  carried  by  the  center  girder,  which  at  the 
same  time  takes  care  of  the  pulling  and  buffing  strains.  Under 
this  class  would  come  the  Pennsylvania  Railroad  car. 

Third:  That  in  which  the  center  and  side  sills  with  truss  rods 
and  the  general  construction  of  wooden  cars  is  reproduced  in 
metal.  The  Southern  Pacific  car  may  be  given  as  an  example 
of  this  class. 

These   types  of  course  can,  and   they  do.  exist    somewhat  in 
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•Estimated. 

tineludes  storage  batteries. 
^Includes  storage  batteries  and  axle 
generator. 


f    85 
Total  accordioc  to  form  <    21 

1275 

380 


3.  All-steel  cars — i.  c,  cars  made  up  of  steel  or  metal  through- 
out, with  the  possible  exception  of  small  quantities  of  wood  and 
fireproof  material  for  filling  blocks,  insulation  and  interior  finish, 
such  as  mouldings,  etc. 

In  the  table  given  above,  is  a  list  of  cars  already  buih,  or 
under  construction,  most  of  which  have  been  referred  to  in  this 
report.  This  table  also  gives  the  general  forms  of  construction, 
weights,  etc.,  together  with  the  approximate  order  in  which  tlie 
cars  were  completed  or  are  expected  to  be  in  service.  In  making 
comparisons  between  the  dififerent  types  of  cars,  the  weight  of 
storage  batteries,  generators,  etc.,  which  may  be  used  on  some 
cars  and  not  on  others,  should  be  taken  into  consideration. 

A  summary  of  the  above  will  show  that  the  steel  car  equip- 
ment for  steam  railroads  now  in  service  or  under  construction, 
and  coming  within  the  scope  of  this  report,  is  composed  of  about 
380  units.  Nine  railroads  and  four  or  five  car  companies  figure 
more  or  less  in  the  operation  and  production  of  these  cars.  The 
greatest  development  is  shown  in  the  East,  which  is  no  doubt 
stimulated  by  the  many  tunnels  in  and  around  New  York 
through  which  the  cars  of  steam  railroads  will  pass,  and  in  the 
construction  of  which  cars  steel  and  fireproof  material  is  con- 
sidered to  be  essential  in  order  to  insure  safety. 

^  ST.ANDARD    SECTION.'VL    ARE.A   OF   CENTER    SILLS. 

There  appears  to  be  a  considerable  diflference  of  opinion  among 
railroad  men  to-day  as  to  what  end  shocks  and  stresses  should 


Steel  underfranie.  f  230  Pa-sseneer. 

Composite.  16  Express. 

AU  Steel.  63  Postal. 

Total  according  to  service^    49  Baggage. 
1  Sleeping. 

10  Dining. 

11  Combination. 

combination,  an  example  of  such  combinations  being  the  Eric 
;ind  Southern  cars,  where  a  portion  of  the  load  of  the  car  body 
and  lading  reaches  the  trucks  through  cantilevers  and  the  center 
sills,  while  another  portion  is  transferred  to  the  trucks  from 
the  sides  of  the  car  through  the  bolsters.  The  center  sills,  there- 
fore, resist  the  end  shocks  and  assist  in  carrying  the  load. 

The  type  also  influences  the  weight,  but  to  what  extent  the  dis- 
advantage of  increased  weight  with  any  one  type  is  offset  by 
other  disadvantages  of  some  other  type  has  yet  to  be  determined. 

The  center  sill  area  of  the  cars  given  for  illustration  is  as  fol- 
lows :  For  the  first  class  10.66  square  inches ;  for  the  second,  50 
square  inches,  and  for  the  third,  18.52  square  inches. 

As  will  be  observed,  these  areas  differ  widely,  but  it  is  not  at 
all  probable  that  the  cars  were  designed  for  the  same  end  shock. 
However,  had  this  been  the  case,  from  a  careful  study  of  the 
conditions  it  is  plain  that  the  areas  would  still  have  differed;  so* 
that  from  this  and  so  long  as  cars  of  these  different  types  are 
built  it  is  not  considered  practical  to  recommend  a  uniform  sec- 
tion of  center  sill,  nor  a  standard  sectional  area,  as  on  the  dis- 
position of  metal  in  a  section  largely  depends  its  value. 

In  addition,  before  this  could  consistently  be  done  it  would  be 
necessary  to  standardize  the  different  lengths  of  passenger  equip- 
ment cars,  and  if  the  three  types  of  construction  are  to  be  per- 
petuated, dispose  of  the  question  of  straight  versus  fish-belly 
center  sills  and  the  provision  of  side  doors — in  short,  the  fram- 
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ing  of  the  car  almost  as  a  whole.  It  is  possible,  however,  to 
adhere  to  limiting  conditions  so  that  with  the  use  of  rational 
methods  of  calculation  we  can  accomplish  closely  the  same  pur- 
pose. 

For  freight  cars  it  has  been  the  practice  for  some  roads  to 
assume  that  a  car  must  withstand  end  shocks  equivalent  to 
300,000  pounds  compression  whenever  the  car  is  shifted,  and 
such  shocks  arc  often  equivalent  to  500,000  pounds.  The  center 
sill  construction  of  these  cars  has  been  such  as  to  enable  it  to  re- 
sist this  shock  without  exceeding  the  elastic  limit  of  the  metal, 
and  from  the  past  tive  \ears'  experience  it  is  believed  that  this 
basis  is  none  too  high. 

xTX  collisions  between  passenger  and  freight  cars  the  passenger 
cars  should  not  be  seriously  damaged,  which  requires  the  pas- 
senger car  center  sill  construction  to  be  at  least  as  strong  as 
that  of  the  strongest  freight  cars.  For  passenger  cars  it  is  ad- 
visable to  use  a  higher  factor  of  safety,  therefore  the  center  sill 
construction  in  passenger  equipment  cars  used  in  through  trains 
should  be  capable  01  withstanding  a  snock  of  150,000  pounds  on 
the  draft  gear  and  230,000  pounds  on  the  buffers,  making  a  total 
of  400,000  pounds  compression,  in  which  the  combined  stresses 
should  be  12,500  pounds  per  square  inch,  and  in  no  case  exceed 
15,000  pounds  per  square  inch.  For  cars  used  strictly  in  sub- 
urban service — in  comi)aratively  short  trains  with  coaches  of  the 
same  size — the  liber  stress  might  be  increased  to  20,000  pounds, 
but  this  figure  should  not  be  exceeded. 

UPPER    DECKS    VERSUS    SEMI-E' LIPTICAL    ROOFS. 

As  there  is  such  a  radical  difference  of  opinion  among  the 
committee  as  to  the  relative  merits  of  steel  passenger  cars  with 
upper  decks,  and  those  with  semi- 
elliptical  section  without  upper  deck,  it 
seems  wise  and  proper  to  place  before 
the  association  the  claims  of  the  ad- 
vocates of  each  type  of  roof.  For  pur- 
poses of  discussion  the  subject  natural- 
ly resolves  itself  into:  (i)  relative 
strength;  (,2)  relative  safety;  (3)  ap- 
pearances— inside  and  out ;  (4)  cost 
and  economy  ;   «  5)  ventilation. 

By  consultation,  a  marked  difference 
of  opinion  of  prominent  railroad  me- 
chanical men  and  designing  engineers 
ha?  been  developed.  Some  have  criti- 
cised the  semi-elliptical  roof,  on  ac- 
count of  the  lack  of  ventilation  and 
inartistic  appearance.  Others  are 
strongly  in  favor  of  this  departure 
frotn  the  upper  deck,  on  account  of 
claimed  superior  strength,  appearance, 
cheapness  and  economy  of  construc- 
tion, and  more  particularly  on  account 
of  its  claim  for  having  superior  ven- 
tilating facilities. 

RELATIVE  STRENGTH. 

The  advocates  of  the  semi-elliptical 
roof  argue  that  the  relative  strength 
of  such  a  roof,  as  compared  with  a 
multi-angular  double-deck  roof,  is  ap- 
parently conclusive  as  to  the  superior 
strength  of  the  semi-elliptical  roof. 
The  double  deck  roof,  as  Fig.  i,  Plate 
J,  illustrates,  is  composed  of  six  sharp 
angles — si.x  points  where  there  is  prac- 
tically no  elasticity  whatever — which 
is  weakening  to  the  structure  itsclt. 
In  addition,  at  each  one  of  these 
angles  is  a  joint,  a  conjunction  of 
parts,  an  inherent  weakness  of  de- 
sign. 

With  the  heavier  equipment,  steel  or 
iron  carlines  have  been  introduced  to 
reinforce  the  wood;  but  these  steel 
carlines  unsupported  are  extremely 
fragile,  and  frequently  lose  their  shape 
and  are  often  damaged  in  handling  before  they  can  be  applied  to 
the  cars. 

In  constructing  a  new  passenger  coach,  the  roof  of  the  car,  as 
generally  built,  has  to  be  supported  from  the  floor  by  posts  until 
the  sheathing  and  lining  are  complete,  so  as  to  make  it  self-sus- 
tai-<ing.  In  the  semi-elliptical  roof,  the  posts  and  carlines  are, 
as  a  rule,  made  as  one  steel  unit  with  no  joints ;  as  illustrated 
by  Fig.  2,  Plate  J,  it  is  claimed  of  much  lighter  construction  than 
any  wood  or  combination  material  ordinarily  used  in  the  double- 
deck  type  of  roof,  and  extends  from  one  side  sill  up  over  the 
roof  and  down,  joining  into  the  other  sill,  forming  one  of  the 
strongest  shapes  known — self-supporting  from  the  time  it  is 
fastened  to  the  side  sill,  each  member  reinforcing  and  adding 
strength  to  its  additional  members ;  the  efficiency  and  Strength 
of  sMch  designs  seem  obvious  to  its  advocates. 

The  adherents  of  the  upper-deck  type  of  roof  contend  that  the 
claims  for  superior  strength  in  the  semi-elliptical  roof  are  based 


more  on  theory  than  any  practical  proof.  It  is  believed  that  the 
style  of  roof  carline  used  with  the  upper  deck  can  be  made  in 
every  way  as  strong  as  the  carline  for  a  semi-elliptic  roof, 
having  the  same  depth  of  roof  from  caves  to  crown,  or  at  least 
practically  as  strong  and  without  any  undue  increase  in  weight. 
The  claim  that  a  roof  of  semi-elliptical  shape  is  practically  non- 
collapsible,  if  the  car  is  turned  over  in  a  wreck  is  questioned 
by  its  opponents.  It  is  interesting  to  note  that  in  recent  con- 
struction on  British  and  European  railways  the  upper-deck  type 
of  roof  is  rapidly  superseding  the  semi-elliptical  type  wherever 
the  restrictions  of  tunnels  will  permit  the  change.  This  would 
indicate  that  the  roads  who  have  longest  used  semi-elliptical 
roofs  find  them  less  satisfactory  than  the  American  upper-deck 
roof.  Some  members  of  the  Association  are  familiar  with  a 
large  number  of  passenger  cars  in  the  East  constructed  without 
an\'  heavy  upper-deck  sills  or  plates,  but  every  carline  was  a 
through  carline  so  constructed  as  to  be  practically  free  from  any 
weak  corners  or  joints.  Decks  made  in  this  manner  were  over 
1,000  pounds  lighter  than  the  regulation  upper  deck,  and  though 
lighter,  much  stronger  and  had  less  tendency  to  spread.  If  an 
ordinary  upper-deck  section  is  framed  in  like  manner  to  the 
semi-elliptic  roof  it  is  claimed  possible  to  have  all  the  advan- 
tages of  the  upper  deck  combined  with  any  possible  advantages 
of  the  semi-elliptic  form. 

SAFETY. 

The  advocates  of  semi-elliptical  roofs  claim  that  in  case  of 
derailment,  the  sides  of  the  car  are  held  together  with  a  double- 
deck  roof  by  such  a  weak  construction,  that  the  superstructure  is 
most  generally  distorted  out  of  sliai>e^  frequently  going  to  pieces 
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entirely;  and,  in  cases  where  cars  turn  over,  the  roof  frequently 
collapses,  the  car  frame  is  always  racked  to  such  an  extent  that 
it  has  to  be  rebuilt.  The  superiority  of  the  semi-elliptical  roof, 
with  its  unit  post  and  Carlines,  and  its  reinforcing  properties, 
seems  to  them  self-apparent;  and  the  liability  of  disrupting  a 
structure  of  this  kind  is  immensely  decreased.      V,  ;., 

They  argue  further  that  the  roof  of  a  car,  like' the  roof  of  a 
liouse,  is  a  not  particularly  attractive  feature  of  the  structure 
from  the  outside.  It  has  no  bright  colors,  nor  any  lines  that 
tend  to  make  it  attractive.  While  the  semi-elliptical  roof  is  a 
novelty,  it  may  attract  attention ;  the  curves  and  lines  of  this 
roof  are  certainly  as  attractive  as  the  ordinary  double-deck  roof, 
but  this  point  of  outside  appearance  seems  insignificant. 

These  claims  for  greater  safety  of  the  semi-elliptical  roof  are 
denied  by  the  other  side  as  being  only  theoretical  and  far  fetched 
and  incapable  of  proof. 

It   is   remembered  by  some  members  of  the  Association  that 
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about  twenty  years  ago  a  considerable  number  of  coaches  and 
sleeping  cars  were  constructed  with  what  is  known  as  the  "Mann" 
root.  Several  of  these  cars  were  in  wrecks,  and  where  over- 
turned there  never  was  any  marked  superiority  shown  as  to 
strength  to  resist  punishment  in  the  cars  having  these  strongly 
constrticted  "Mann"  semi-elliptical  roofs.  One  important  ob- 
jection to  the  semi-elliptical  form  is  that  in  order  to  meet  clear- 
ance dimensions  of  many  Eastern  tunnels  the  inside  clear  height 
would  have  to  be  considerably  reduced,  with  marked  objections 
to  such  a  contraction  in  inside  height.     (See  P"ig.  3,  Plate  J.) 

APPE.\R.ANCE. 

The  friends  of  the  scmi-elliptical  roof  state  that  in  the  interior 
of  passenger  equipment,  the  tendency  has  been  toward  the  elimi- 
nation of  straight  lines  and  angles,  and  to  gradually  approach 
the  semi-elliptical  shape ;  that  the  upper  deck  of  most  of  our  cars 
has  been  rounded,  making  a  segment  of  a  circle.  The  semi-ellip- 
tical roof,  having  the  appearance  of  a  regular  well-defined  arch, 
is  novel :  but  with  its  increased  possibilities  of  decoration  they 
believe  the  appearance  of  a  semi-elliptical  roof  would  seem  to 
have  many  advantages  over  the  double  deck. 

The  opponents  of  semi-elliptical  section  consider,  for  general 
adoption  in  the  East,  at  least,  that  the  necessary  reduction  of 
height  to  suit  clearance  requirements  of  tunnels  would  materially 
detract  from  the  roomy  appearance  of  cars  so  designed,  and  they 
point  to  the  photographs  of  interiors  of  such  cars.  They  refer 
to  the  less  roomy  appearance  of  the  large  number  of  European 
cars,  which  have  semi-elliptical  roofs.  They  refer  also  to  the 
considerable  number  of  Mann  roof  cars  built  formerly  for  New 
England  roads,  which  were  found  noisy  and  generally  objection- 
able by  patrons  of  the  roads,  so  much  so  that  the  use  of  such  de- 
signs was  abandoned  after  a  few  years. 

COST    AND    ECONOMY. 

It  is  claimed  by  some  that  the  first  cost  of  the  double-deck  roof 
is  necessarily  greater  than  the  semi-elliptical,  and  its  maintenance 
the  same.  That  with  the  double-deck  roof,  the  e.xpensive  fitting 
of  deck  sash,  the  e.xpensive  repairs  necessary  to  the  fastenings, 
weather  strippings,  etc.,  replacement  of  lights,  and  the  flashing 
of  roof,  unquestionably  means  more  expensive  cost  of  mainte- 
nance. 

With  the  semi-elliptical  roof,  it  is  claimed  that  the  continuous 
headlining  from  one  side  to  the  other,  the  continuous  roof  from 
one  side  to  the  other,  on  the  outside,  plain  surfaces,  the  lack  of 
corners  to  crack,  the  lack  of  crevices  to  hold  dust,  dirt  and  moist- 
ure, the  complete  protection  from  water  and  its  consequential 
damaging  effects,  are  all  indicative  of  the  low  cost  of  mainte- 
nance. 

The  upper-deck  advocates  concede  that  there  may  be  a  slight 
difference  in  first  cost  and  in  maintenance,  but  that  the  advan- 
tages to  the  passenger  more  than  compensates  the  railroad,  and 
warrants  it  in  expending  the  slight  additional  amount. 

VENTILATION. 

The  claims  for  superiority  in  ventilation  with  the  semi-ellip- 
tical roof  are  argued  as  follows : 

The  idea  of  the  deck  sash  expelling  the  foul  air  from  the  in- 
terior of  the  car  and  at  the  same  time  providing  an  intake  for 
fresh  air — iu  other  words,  performing  two  purposes  diametrically 
oppo-i'-d  to  each  other,  is,  on  the  face  of  it,  illogical  and  unrea- 
sonable. 

Ueck-sash  ventilation  is  entirely  dependent  for  its  movement 
upon  the  difference  in  temperatures  of  the  fresh  and  foul  air — 
in  other  words,  upon  the  gravity  system ;  and  in  a  railway  coach, 
rrtoving  from  forty  to  sixty  miles  per  hour,  the  air  currents  in- 
cident to  the  movement  of  the  train  through  the  air.  and  the 
consequential  air  pressures,  are  so  great  in  their  influence,  as 
compared  with  this  movement  of  air  incident  to  the  gravity  force, 
that  the  latter  is  almost  entirely  overcome. 

The  impossibilities  of  regulating  the  temperatures  of  the  or- 
dinary passenger  equipment  to  the  satisfaction  of  the  general 
public,  is  unquestionably  partially  the  result,  if  not  largely  the 
result,  of  improper  ventilation — insufficient  supply  of  oxygen  for 
the  human  lungs.  Thus,  this  insufficient  supply  of  fresh  air  pro- 
duces physiological  results  upon  the  human  system  of  respira- 
tion, and  that,  in  turn,  causes  discomforts  apparently  from  heat 
or  cold.  Some  are  too  hot,  while  others  are  too  cold.  Experi- 
ments have  shown  that  with  a  well  ventilated  car  the  tempera- 
ture inside  could  be  varied  from  66  to  74  degrees  without  the 
slightest  interference  with  the  comfort  of  the  passengers. 

Furthermore,  there  are  a  great  many  thousand  double-deck 
passenger  cars  in  service,  and  there  have  been  a  great  many  ex- 
periments and  a  great  many  able  men  have  devoted  their  en- 
ergies to  perfecting  a  ventilating  system  for  this  style  of  equip- 
ment, but  without  any  practical  success  up  to  the  present  time. 

The  greatest  success  in  the  ventilating  of  the  double-deck  pas- 
senger equipment  has  been  obtained  by  one  large  railroad  system 
and  one  large  private  car  builder,  by  the  use  of  exhaust  or  suc- 
tion ventilators  in  the  roof,  ^i'itli  the  deck  sasit  tightly  scaled; 
thus,  in  obtaining  improved  ventilation,  one  of  the  first  steps  in 
the  development  is  to  tightly  close  and  put  out  of  use  the  deck 
sash. 

The  poor  ventilation  obtained  from  the  gravity  system,  or  from 
deck  sash,  being  inadequate  for  the  present  requirements,  a  me- 


chanical system  of  ventilation  seems  imperative.  This,  therefore, 
is  obtained  by  the  location  of  suction  ventilators  pulling  out  the 
foul  air  from  the  top  of  the  car,  and  suitable  intakes  furnish- 
ing fresh  supply  of  air  at  the  floor  line  of  the  car. 

The  semi-elliptical  roof,  therefore,  with  the  improved  methods 
of  ventilation,  is  just  as  effective — and  it  is  claimed  more  so, 
than  the  ordinarj*  double-deck  roof. 

The  users  and  advocates  of  upper-deck  roofs  feel  assured  that 
no  claim  for  advantages  in  ventilation  can  be  claimed  for  the 
semi-elliptical  roof  and  that  this  has  been  extensively  proven  by 
the  large  number  of  coaches  and  sleepers  heretofore  built  with 
the  long  since  abandoned  "Mann"  roof.  They  further  point  to 
the  fact  that  European  roads  are  rapidly  adopting  the  American 
upper-deck  roofs  on  account  of  tne  well-recognized  superior 
ventilation  possibilities.  It  is  argued  that  any  improved  system 
of  ventilation  is  equally  effective  and  generally  more  easily  ap- 
plied on  cars  having  upper  decks. 

The  introduction  of  steel  in  place  of  wood,  for  passenger 
equipment,  from  present  indications,  is  a  foregone  conclusion. 
Yet  it  seems  reasonable — in  fact,  it  almost  seems  imperative — 
that  with  the  introduction  of  steel  for  building  passenger  equip- 
ment, the  design  of  car  should  be  so  modified,  and  the  frame  so. 
constructed  as  to  utilize  to  the  maximum  extent  all  the  struc- 
tural properties  of  the  steel  material. 

It  is  evident  that  the  forms  and  designs  adopted  to  utilize 
wood  to  the  best  advantage  do  not  necessarily  apply  to  metal. 
Therefore,  it  would  seem  not  unwise  that  efforts  should  be  ex- 
erted to  develop  a  car  of  the  ma.ximum  efficiency,  independent 
of  stereotyped  forms  of  construction,  developed  by  practice  and 
usage  in  wooden  cars. 

The  principal  arguments  for  and  against  the  present  generally 
adopted  form  of  upper-deck  roofs  on  American  railroad  cars  are 
so  directly  contradictory  and  at  variance  that  your  committee 
deems  it  difficult  and  unwise  to  attempt  to  draw  conclusions  and 
so  content  themselves  with  laying  the  arguments  thus  fully  be- 
fore the  association,  leaving  it  for  time  and  public  sentiment  to 
bring  about  "the  survival  of  the  fittest." 

Best  Construction  of  Flooring. 
While  a  vast  amount  of  experience  has  been  gained  in  the  use 
of  various  materials  as  floor  coverings  in  buildings,  etc.,  wood 
alone  with  some  textural  covering  has  been  used  to  the  greatest 
extent  in  passenger  car  work.  Under  the  modern  conditions  of 
car  design,  the  first  consideration  is  the  safety  of  the  peoplt 
carried.  Thus  it  is  that  a  metal  or  metal  and  composite  con- 
struction should  be  used  for  floors,  particularly  in  cars  of  steel 
design,  to  eliminate,  as  far  as  possible,  injury  done  by  wheels 
or  parts  of  trucks  or  any  outside  substance  punching  through 
them  in  case  of  an  accident. 

A  great  many  kinds  of  material  have  been  suggested ;  still  for 
safety  there  are  good  arguments  for  starting  with  a  steel  floor 
of  some  considerable  thickness.  Many  of  the  designers  and 
builders  to-day  are  using  nothing  but  a  plain  or  special  corru- 
gated steel  or  iron  sheet  extending  from  side  to  side  of  car. 
This,  of  course,  affords  but  very  little  protection  from  outside 
interference  in  case  of  wreck.  To  this  corrugated  steel  floor  a 
plastic  floor  is  applied,  mostly  composed  of  sawdust  and  mag- 
nesia cement. 

Coverings  called  under  various  trade  names,  such  as  Mono- 
lith, Karbolith,  Asbestolith,  Acondolith,  Flexolith  and  other  mor- 
tarlike combinations  of  asbestos  and  cement,  have  been  used  in 
combination  with  steel  plates,  wire  netting  and  rolled  shapes. 
The  requirements  for  maximum  insulative  properties  against 
sound  and  heat  are  probably  met  in  most  of  these  products  equal- 
ly well.  These,  however,  are  requirements  that  are  most  essen- 
tial in  passenger  car  work  and  too  much  stress  cannot  be  laid 
upon  them.  It  is  expected  that  their  surfaces  should  be  imper- 
vious to  hot  or  cold  water,  and  be  frequently  flushed  and  cleaned 
without  deterioration  of  the  material  constituting  the  floor. 

The  committee  does  not  believe  that  it  is  within  its  province 
to  recommend  a  standard  floor  construction,  but  suggests  that  the 
floor  construction  of  a  steel  passenger  car  should  embody  ele- 
ments to  obtain  the  following  results : 

Fireproof  surfaces — outside  and  inside. 

Resistance  against  loose  brake  gear,  wheels,  etc. 

Resistance  against  transverse  and  diagonal  strains. 

Resistance  against  breakage  from  vibration. 

Xon-conductor  of  heat. 

Minimum  of  weight. 

Xon-conductor  of  sound. 

Satisfactory  walking  and  wearing  surface. 

Relative  Merits  of  Various  Materials  for  Inside  Finish 
FOR   Fireproof  Construction. 

There  is  a  great  difference  nf  opinion  as  to  how  far  it  is  ad- 
visable to  substitute  metal  and  fireproof  construction  for  wood, 
and  whether  it  is  advisable  or  actually  necessary  (at  least  on 
surface  railroads)  to  go  to  the  extreme,  or  in  other  words,  to 
eliminate  all  wood.  "•  ..  '^    ' 

Many  designers  feel  that  there  can  be  little  practical  objection 
to  the  use  of  a  limited  amount  of  wood — as,  for  instance,  for 
seat  arms,  sash  mouldings  and  other  interior  finish — so  long  as 
the  use  of  steel  in  the  underframing  and  the  elimination  of  a 
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larye  section  of  wood  in  the  superstructure,  which  would  be 
hable  to  tire,  heat  and  sphntcr,  is  provided  for.  For  it  is  believed 
ihat  the  window  glass  is  just  as  dangerous,  if  not  more  so,  to 
])assengers  when  cars  are  wrecked  as  the  kind  of  woodwork 
referred  to  above  would  be.  It  has  been  suggested  that  perhaps 
it  would  be  a  benefit  in  some  cases — as,  for  instance,  in  tunnels 
where  the  windows  are  of  very  little  benefit  as  far  as  light  is 
concerned  and  practically  nothing  may  be  seen  from  the  win- 
dows— that  the  glass  would  be  made  with  interwoven  metal 
screens. 

The  committee  consider  that,  as  a  general  proposition,  the 
most  desirable  materials  for  inside  tinish  for  steel  passenger  cars 
>hould  have  the  maximum  advantages  as  to  durability,  non- 
inriammability,  insulating  qualities,  non-hygroscopic  qualities, 
lightness,  neatness  of  appearance,  reasonable  initial  cost. 

It  is  conceded  that  the  material  which  meets  most  of  these  re- 
quirements is  light  sheet  steel.  This  material  is  not  always 
feasible  for  use  in  all  locations.  Artificial  board,  aluminum,  and 
in  some  cases  fireproofed  wood  or  other  material,  are  often  bet- 
ter suited  for  interior  finish  above  the  window  sills  and"  for  the 
head  lining.  Aluminum  has  the  advantage  of  lightness,  but  it  is 
comparatively  expensive.  Interlocking  sheet  steel  sheathing  has 
been  recommended  for  interior  finish  between  floor  and  window 
sills.  Brass  and  copper  might  be  used  with  good  effect,  but  to 
most  railroads  their  price  is  prohibitive.  For  mouldings,  finish- 
ing pieces,  etc.,  very  serviceable  and  adequate  material  may  be 
procured  in  drawn  steel  and  aluminum. 

There  are  many  kinds  of  artificial  boards  on  the  market,  more 
or  less  fireproof  and  all  hygroscopic  with  the  exception,  pos- 
sibly, of  Transite.  Unfortunately,  with  most  of  these  the  fire- 
proof qualities  are  in  inverse  ratio  to  the  hygroscopic  qualities. 
These  artificial  boards  are  made  up  from  different  bases  of  as- 
bestos, wood  pulp,  etc.,  combined  with  cement  and  other  ingre- 
dients. The  artificial  materials  which  have  been  mostly  used  are 
as  follows :  Transit,  Durite,  Fiberite,  Uralite,  Vitribestos,  Inde- 
structible Fiber,  Composite  Board,  Service  Board,  Agasote  (Im- 
permeable Mill  Board). 

rireproofed  wood  is  not  generally  recommended  for  interior 
finish  for  the  reason  that  the  fireproofing  chemicals  are  apt  to 
exude,  and  spoil  the  finish  and  the  process  at  present  is  not  al- 
ways permanent.  To  be  properly  fireproofed  the  weight  of  the 
wood  should  be  materially  increased  by  reason  of  the  chemical 
treatment,  and  these  chemicals  also  corrode  any  steel,  wood 
screws,  nails,  etc.,  which  come  in  contact  with  them.     ■':.:-'■"]::, 

One  of  the  most  important  features  for  insi<le  finish  Is  insula- 
tion against  heat  and  cold.  Xot  only  should  an  air  space  be  pro- 
vided between  inside  and  outside  finish,  but  any  metallic  sub- 
stance used  for  inside  finish  should  be  backed  up  with  some  non- 
conductive  material.  Steel  or  aluminum  plates  backed  up  with 
Ceilinite,  an  asbestos  cloth,  have  been  tried. 

The  whole  question  of  material  for  inside  finish  from  a  stand- 
point of  insulation  against  heat  and  cold,  has  not  been  thorough- 
ly worked  out,  and  is  a  subject  to  which  manufacturers  should 
give  prompt  attention,  looking  toward  the  speedy  production  of 
a  serviceable  product  that  is  permanently  fireproofed. 

Conclusion. 

The  entire  subject  of  steel  passenger  car  construction,  as  may 
be  seen  from  the  above  report,  is  as  yet  largely  in  an  experi- 
mental state,  and  it  is  quite  difficult,  if  not  impossible,  to  draw 
definite  conclusions  or  give  definite  recommendations  which 
would  be  suitable  to  all  conditions.  From  the  determined  man- 
ner in  which  the  construction  of  steel  passenger  cars  has  been 
taken  up  by  so  many  railroads  and  manufacturing  companies 
during  the  last  few  years,  further  interesting  and  valuable  in- 
formation will  unquestionably  be  obtained  in  the  very  near 
future.  It  is  to  be  hoped,  however,  that  an  effort  will  be  made 
toward  uniformity  in  construction  and  design  in  order  that  the 
most  satisfactory  results  may  be  obtained. 


Automatic  Connectors. 


Committee — G.  C.  Bishop,  chairman ;  Henrv  Bartlett,  F.  M. 
Gilbert,  J.  M.  Shackford,  J.  F.  DeVoy. 

In  order  to  ascertain  the  present  status  of  the  automatic  con- 
nector, the  committee  has  written  to  all  the  manufacturers  of 
automatic  connectors  that  could  be  found  in  the  United  States, 
asking  for  full  information  with  reference  to  their  connectors 
and  all  points  that  they  thought  it  desirable  to  cover. 

In  the  types  of  connectors  referred  to  in  this  report,  a  butting 
connector  is  understood  to  be  one  in  which  the  contact  faces  are 
in  a  vertical  plane  at  right  angles  to  the  track :  the  side-port  con- 
nector is  one  in  which  the  contact  faces  are  in  a  vertical  plane 
parallel  to  track.  ••;-• 

Four  types  were  found  which  were  perfected  to  a  point  that 
the  committee  felt  they  could  consider  them,  one  being  of  the 
^i<le-port  type  and  three  of  the  butting  type. 

The  collecting  and  registering  devices  are  principally  of  two 
types:  first,  pin  and  funnel:  and  second,  some  form  of  wings 
or  wing  and  tongue.  Of  the  connectors  referred  to,  the  side- 
port  connector  had  a  wing -and  tongue  collecting  and  registering 
device  and  two  of  the  butting  connectors  different  forms  of  wings 
and  one  a  pin  and   funnel.     The  committee  has  considered  all 


these  carefully  and   is   of   the  opinion   that   the   pin   and   funnel, 
or  some  modification  thereof,  seems  to  offer  the  best  possibilities. 

From  a  careful  study  of  these  designs  the  committee  recom- 
mends the  butting  type  of  connector.  That  the  center  line  of 
the  air-brake  port  should  be  17J/2  inches  below  the  center  line 
of  the  coupler.  For  passenger  car  connectors  the  sequence  of 
ports  from  the  top  to  be  as  follows :  air  signal,  air  brake  and 
steam  heat,  to  be  located  on  the  vertical  center  line  of  the  coupler. 
Air-signal  and  air-brake  ports  to  be  spaced  3  inch  centers;  the 
center  of  steam-heat  port  3y2  inches  below  center  of  air-brake 
port. 

There  are  in  a  few  instances  four  ports  required  between  p»at^ 
senger  cars.  The  connector  is  recommended  so  located  that  a 
fourth  port  can  be  added  above  the  signal  port. 

The  air-signal  and  air-brake  gaskets  to  have  an  opening  of  IJ4 
inches  and  to  be  interchangeable.    The  steam-heat  gasket  to  have 
an   opening   i',4   inches  in   diameter.     The  registering  device  ta 
follow  the  pin  and  funnel  principle.     The  gathering  range  ver-- 
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tically  to  be  not  less  than  zYz  inches  above  and  below  the  center, 
and  horizontally  to  be  not  less  than  3'/^  inches  to  the  right  and 
to  the  left  of  the  center. 

The  pin  and  funnel  to  be  located  on  the  horizontal  center  line 
of  the  air-brake  port,  the  center  of  the  pin  to  be  located  5  inches 
from  the  center  line  of  the  connector  on  the  right-hand  side 
facing  it ;  the  center  of  the  funnel  5  inches  to  the  left  of  the 
center  line.  The  pin  to  have  a  spherical  end  and  to  be  6  9-16 
inches  in  length  from  face  of  connector,  its  outer  end  to  be  iV^ 
inches  in  diameter  for  at  least  i  11 -16  inches.  The  hole  in  the 
funnel  to  be  i  5-32  inches  in  diameter. 

Three  stops  to  be  located  on  the  face  of  the  connector  on  a 
horizontal  line  3  inches  above  the  center  of  the  air-brake  port 
and  on  a  circle  of  sYz  inches  radius,  whose  center  corresponds 
with  that  of  the  air-brake  port ;  the  bottom  stop  to  be  locatecj  on 
the  center  line  of  connector  sVz  inches  below  the  center  kne  of 
the  air-brake  port.  ^  ^-       •         -  . 

For  freight  car  connectors  all  but  the  air-brake  port  to  be 
omitted,  the  relation  between  this  port  and  the  collecting  and 
registering  devices  remaining  the  same.  \        . 

While  the  committee  has  not  referred  the  question  of  patents 
to  any  authority,  it  has  been  generally  conceded  by  the  manufac- 
turers that  there  are  no  patents  covering  the  contour  recom- 
mended. 

There  must  be  flexible  action  between  the  train  pipes  and  con- 
nector somewhat  in  excess  of  the  total  longitudinal  movement  of 
the  coupler.  Of  course,  it  is  desirable  to  get  this  flexibility,  if 
possible,  without  the  use  of  hose. 

The  committee,  in  order  to  give  the  manufacturers  some  basis 
to  work  on,  has  recommended  dimensions  and  suggestions  for 
a  contour,  but  wishes  to  call  attention  to  the  fact  that  sugges- 
tions have  not  been  developed  from  a  service  test,  and  there- 
fore recommends  that  the  association  arrange  for  a  thorough 
trial  of  connectors  on  these  lines. 


MASTER   MECHANICS'   ASSOCATION 


FoRTv-FiRST  Annual  Convention. 


The  conveniiuii  was  opened,  June  2i,  at  Atlantic  City  by  the 
president,  William  Mcintosh. 

I'li'siiiiiit's  .iJdrcss. — Mr.  Mcintosh's  address,  an  abstract 
of  which  follovv>,  was  largely  devoted  to  the  most  important 
problem  before  the  mechanical  department — that  of  organiza- 
tion. 

Without  question  our  greatest  problem  is  that  of  the  selec- 
tion, treatment  and  organization  of  men.  The  recent  years  of 
abnormal  business  activity  have  brought  to  the  surface  the 
slumbering  tendency  of  organized  labor  to  drift  away  from  har- 
monious relations  with  employers  and  array  itself  on  the  side 
of  the  radical  and  demagogue,  who  seek  notoriety  and  selfish  ad- 
vancement in  creating  and  fostering  discord  between  employers 
and  employees  whose  every  interest  are  identical.  We  know 
that  any  attempt  on  the  part  of  cither  to  operate  independently 
must  result  disastrously.  *  *  *  How  can  employees  ex- 
pect to  be  benefited  by  such  complications?  Their  interests  are 
so  closely  allied  with  the  interests  of  the  company  they  serve 
that  they  must  be  proportionately  affected  by  reduced  earnings. 

The  points  of  issue  between  railroad  companies  and  their  em- 
ployees are  usually  few  in  nunil)er  ana  easy  of  solution.  Wages 
are  at  present  generally  satisfactory,  and  only  questions  of  meth- 
ods conflict.  Mechanics,  especially  machinists,  are  reluctant  to 
adopt  other  than  hourlj'  rates  of  pay,  while  manufacturers  and 
corporations  are  in  favor  of  some  system  of  fixed  output,  profit 
sharing  or  piece-work.  The  men  claim,  and  with  some  grounds 
for  their  cont<^rition,  thpt  they  have  frequently  been  treated  un- 
fairly where  piece-wcr's  has  been  adopted.  This  was  often 
owing  to  bad  judgment  on  the  part  of  local  officials  in  their 
efforts  to  adjust  piecc-wurk  prices  that  had  been  established 
at  unreasonably  high  figures,  as  a  result  of  the  adoption  of  hur- 
riedly prepared  piece-work  schedules,  or  perhaps  no  schedule  at 
all,  merely  guessing  at  prices  and  tlien  arbitrarily  putting  them 
in  force.  On  the  other  hand,  workmen  have  interfered  with  nor- 
mal results  by  restricting  the  output,  under  the  mistaken  idea 
that  they  would  benefit  thereby.  Abnormal  rates  are  bound  to 
result  from  such  methods,  and  dissatisfaction  and  protests  from 
the  workmen  follow,  for  no  matter  how  fairly  and  carefully 
these  adjustments  are  made,  the  workmen  are  naturally  sus- 
picious that  some  advantage  is  being  taken  of  them.  It  is  evi- 
dent, therefore,  that  the  establishment  of  piece-work  prices 
should  be  arranged  with  the  utmost  care  and  deliberation.  It 
must  further  be  borne  in  mind  that  agreements  to  be  enduring 
and  stand  the  test  of  time  should  be  agreeable  to  both  parties 
interested,  and  that  due  consideration  should  be  given  the  work- 
men's side  of  the  question  in  order  to  insure  this  result.  Fairly 
adjusted  piece-work  rates  should  prove  advantageous  to  the 
workmen,  enabling  them  to  earn  much  better  wages  with  but 
little  greater  physical  effort,  only  requiring  closer  mental  ap- 
j)lication  and  attention  to  details  on  their  part,  while  the  manu- 
facturers and  corporations  would  be  the  gainers  by  having  their 
tools  and  machinery  working  at  all  times  to  their  full  capacity. 
The  only  one  to  suffer  under  the  stipulated  output  system  is  the 
indifferent  and  lazy  workman. 

In  my  railroad  experience,  extending  over  forty  years  of  active 
service  in  different  departments  and  various  branches  of  rail- 
road work,  much  of  the  time  in  charge  of  large  bodies  of  work- 
men, I  cannot  recall  an  instance  where  it  has  not  been  possible 
to  adjust  any  of  the  ordinary  differences  that  arise  by  free  and 
frank  discussion  of  the  questions  at  issue  with  the  men  affected. 
I,  therefore,  think  the  average  railroad  employee  is  too  intelli- 
gent to  be  led  very  far  astray  by  scheming  politicians  or  unwise 
agitators.  They  must  keep  in  mind  that  their  own  and  their 
families'  interests  are  bound  up  with  the  company  they  serve, 
and  that  they  cannot  prosper  when  the  company  does  not.  *  *  * 
The  folly  of  workmen  assisting  in  directly  or  indirectly  curtail- 


ing the  earning  capacity  of  the  railroads,  and  at  the  same  time 
expecting  to  continue  to  draw  the  liberal  wages  they  were  re- 
ceiving when  earnings  were  good,  is  about  as  ridiculous  as  the 
tailor  to  expect  golden  eggs  after  he  had  killed  the  goose  that 
laid  them. 

My  lionored  predecessor  pleaded  eloquently  for  a  man.  He 
said,  '"We  have  inherited.  What  shall  we  bequeath?"  Yes,  we 
want  many  men,  both  in  command  and  in  the  ranks.  Wise  men, 
strong  men  in  their  respective  lines,  reasonable  men  and  inde- 
pendent men,  who  would  respect  the  rights  of  others  as  readily 
as  they  would  contend  for  their  own.  We  must  have  young 
men  qualifying  themselves  for  advancement,  young  men  with 
patience  and  determination  to  work  up,  step  by  step,  to  the  most 
important  positions.  It  should  not  be  necessary  to  seek  beyond 
their  ranks  for  selections  to  fill  positions  that  become  vacant. 
Ihere  should  be  a  waiting  list  of  men  available.  Each  of  us 
who  now  occupy  official  positions  should  have  his  own  successor 
selected,  so  far  as  it  is  possible  to  prepare  and  qualify  him  by 
training  for  the  position. 

No  doubt  we  do  not  know  our  men  as  well  as  we  should,  and 
while  it  may  be  impossible  to  gather  this  intimate  knowledge 
directly,  we  can  accomplish  much  by  gathering  indirect  informa- 
tion and  keeping  systematic  records.  We  perhaps  are  not  train- 
ing our  young  men  as  thoroughly  as  we  should,  and  to  accom- 
phsh  this  result  we  need  the  co-operation  of  managing  officials. 
This  will  no  doubt  be  forthcoming  on  proper  presentation  of 
feasible  plans,  as  is  evidenced  by  the  hearty  support  given  recent 
liberal  methods  of  training  apprentices,  now  being  introduced  on 
several  railroads,  and  which  promises  to  be  much  farther  reach- 
ing in  satisfactory  results  than  its  earlier  promoters  dared  to 
hope  for. 

We  require  more  than  men.  We  need  an  organization.  An 
organization  that  develops  men ;  develops  them  broadly  and 
quickly.  We  need  men  of  all  kinds — leaders  and  followers.  The 
followers  are  most  important,  for  if  we  develop  the  followers 
the  leaders  appear  automatically,  and  consequently  take  care  of 
themselves. 

Let  us  note  for  a  moment  the  careful  training  given  young 
men  in  many  lines  of  business  to  qualify  them  for  important 
positions  awaiting — and  railroad  work  is  not  less  important.  One 
of  the  prominent  trans-Atlantic  lines  has  just  commissioned  a 
substantial  ship  for  training  purposes,  and  from  which  will  be 
graduated  recruits  for  the  fleet,  and  in  the  line  of  recent  ex- 
perience by  railroad  companies  of  the  difficulty  of  securing  re- 
liable help,  perhaps  the  time  is  now  propitious  for  them  to  take 
action  of  the  kind  suggested,  adopting  some  such  system  of 
education,  training  and  promotion  that  will  first  induce  promis- 
ing young  men  to  take  up  employment,  then  educate  and  train 
them  in  the  line  of  their  duties,  finally  opening  up  to  them  a  line 
of  promotion  that  will  encourage  them  to  remain  permanently  in 
the  service  and  eliminate  the  growing  tendency  that  now  e.xists 
of  employees  seeking  other  employment  as  soon  as  they  have 
gathered  an  outline  of  the  duties  they  are  expected  to  perform. 
Certainly  well  prepared  young  men  are  worth  as  much  to  the 
railroads  as  they  are  to  other  industries  to  which  they  are  at- 
tracted. 

It  seems  fitting  to  sum  up  what  the  man  who  must  assume  our 
duties  and  responsibilities  must  be  prepared  to  do.  He  must 
prepare  himself  for  leadership  by  efficient  service  in  subordinate 
places.  He  must  know  men.  He  must  help  in  building  up  an 
organization  of  men.  It  is  a  mistake  to  always  seek  genius ;  it  is 
more  important  to  build  up  that  combination  of  various  abilities, 
capabilities  and  temperaments  which  will  form  a  united,  homo- 
geneous body  before  which  the  difficulties  of  the  greatest  prob- 
lems will  crumble  and  disappear.  We  should  all  strive  to  build 
up  a  working  organization  which  shall  be  so  complete  and  so  sat- 
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i.-. factory  and  with  ;i  cunxct  policy  so  lirml}-  established  that  those 
who  follow  can  rind  little  which  they  will  be  willing  to  cliauge 
or  to  discard.  "  ■  /  ' 

As  president  of  this  association  I  attended  the  recent  con- 
ference of  state  governors  which  assembled  last  month  at  the 
White  House,  by  invitation  of  the  President,  for  a  discussion  of 
means  for  the  conservation  of  the  resources  of  the  country. 
Before  the  Master  Mechanics'  and  Master  Car  Builders'  asso- 
ciations lies  a  great  responsibility  in  that  we  represent  an  enor- 
mous consumption  of  natural  resources.  To  be  faithful  to  our 
trusts  we  must,  therefore,  use  every  effort  to  carry  out  the  spirit 
which  led  to  the  recent  conference. 

"Conservation  of  Resources"  was  the  object  of  the  assemblage 
at  Washington.  This  suggested  to  my  mind  the  thought  of  con- 
servation of  energy  as  applied  to  the  problem  before  the  railroad 
otificials  of  this  country.  I  wish  to  suggest  a  thought  which  is 
not  new,  but  i?.  in  my  judgmejit,  becoming  more  itnportant  every 
(lay.  Briefly  stated,  it  is  that  sooner  or  later  the  energies  of 
mechanical  officers  of  railways  must  be  conserved  by  the  con- 
centration of  every  effort.  Sooner  or  later  the  Master  Mechan- 
ics' and  Master  Car  Builders'  associations  must  be  consolidated 
into  one  powerful,  united,  representative  organization.  Let  me 
place  this  proposition  squarely  before  you  by  expressing  the 
opinion  that  the  progress  of  the  times,  the  conditions  of  our 
work  and  the  character  of  our  problems  demand  this  step.  I 
will  not  presume  to  outline  how  this  should  be  hrought  about, 
but  I  most  earnestly  recommend  that  the  executive  committee 
be  instructed  to  raise  the  question  with  the  executive  committee 
of  the  Master  Car  Builders'  Association  and  consider  ways  and 
means  looking  toward  such  consolidation,  which  I  believe,  if 
we  are  true  to  the  interests  which  we  represent,  must  not  be 
long  deferred. 

Sctii'tary  and  Treasurer's  Report. — There  are  862  active  mem- 
bers, 19  associate  members  and  37  honorary  members,  making  a 
total  of  918.  There  are  four  vacant  scholarships  at  Stevens  In- 
stitute. The  treasurer's  report  showed  a  balance  on  hand  of 
$1,912.77.  John  Medway,  '88;  W.  H.  Thomas,  '83,  and  John 
Player,  '81,  were  elected  honorary  members.  "■.-•..,• 

Mechanical  Stokers.— "Sir.  Tonge  emphasized  the  necessity  for 
a  mechanical  conveyor  from  the  tender  to  the  stoker.  Mr.  Walsh 
spoke  of  the  development  and  success  of  the  Kincaid  stoker  on 
the  C.  &  O.,  but  stated  that  with  the  introduction  of  the  wide 
fire-box  engines  the  necessity  for  the  stoker  disappeared.  The 
advantages  due  to  the  reduced  cost  of  flue  maintenance  and  a 
slight  economy  in  coal  were  offset  by  the  disadvantages  in  keep- 
ing the  stokers  in  repair.  It  was  very  inconvenient  to  take  care 
of  the  stokers  at  terminals  and  they  were  unpopular  with  the 
firemen.  Mr.  Seley  spoke  of  the  necessity  of  combining  the  in- 
telligence of  the  fireman  whh  the  work  of  the  stoker,  in  order 
to  properly  distribute  the  coal.  Unless  the  stoker  can  be  effi- 
ciently directed  in  this  way  there  is  liability  of  greater  damage 
to  the  flues  due  to  the  admission  of  cold  air  through  holes  in 
the  fire,  than  from  the  doors.  Mr.  Walsh  stated  that  an  under- 
fed stoker  was  being  experimented  with  on  one  of  the  roads. 

H.  T.  Bentley  stated  that  Crosby  stokers  had  been  in  use  on 
the  C.  &  N.  W.  for  about  18  months.  1  hey  performed  the  work 
satisfactorily,  but  the  need  for  them  was  not  urgent  because  of 
the  small  engines  on  that  road  and  the  fact  that  very  little  diffi- 
culty was  found  in  securing  firemen.  Mr.  Rumney  spoke  of  the 
Hayden  stoker  on  the  Erie  and  said  that  it  showed  an  increased 
coal  consumption,  but  that  this  might  be  due  to  the  fact  that  on 
each  of  the  eighteen  test  trips  a  different  fireman,  not  familiar 
with  the  use  of  the  stoker,  had  had  charge  of  it.  Arrangements 
have  been  made  to  supply  coal  which  passes  through  a  3  in. 
screen  and  five  more  of  these  stokers  have  been  ordered.  Im- 
provements have  been  made  so  that  no  hand  firing  will  be  neces- 
sary. Dr.  Goss  suggested  that  in  order  to  get  the  best  results 
it  might  be  well  to  make  some  changes  in  the  design  of  the 
boiler.  If  the  stoker  could  be  put  in  at  a  little  lower  level  and  a 
supplemental  fire  door  be  placed  above  it,  the  fireman  could  sup- 
plement the  stoker  in  getting  a  proper  distribution  of  the  fuel. 
In  his  opinion  the  chain  grate  stoker,  or  any  type  which  involves 
a  long  continued  process,  will  hardly  be  suited  for  use  on  loco- 


motives because  of  the  rapid  changes  in  the  operation  of  the  lo- 
comotive, making  it  essential  that  provision  should  be  made  for 
quickly  changing  the  condition  of  the  fire. 

Mr.  Gaines  thought  that  the  limit  of  a  fireman's  capacity  had 
been  reached  on  some  of  the  larger  engines,  even  w^ith  wide  fire- 
boxes, in  hot  weather.  Mr.  Devoy  thought  that  the  necessity 
for  a  stoker  could  be  obviated  by  a  proper  fire-box  design  and 
called  attention  to  the  fact  that  the  wide  fire-boxes  on  the  C.  M. 
&  St.  P.  are  only  60  in.  wide  and  deeper  than  ordinarily  used. 
Mr.  Deems  thought  that  if  there  was  an  urgent  demand  for  any 
one  thing  on  the  railroads  of  this  country  it  was  a  successful 
stoker.  Mr.  Pomeroy  cited  the  case  of  a  locomotive  tested  on 
mountain  grades  on  a  Western  road.  The  engine  could  maintain 
its  maximum  tractive  power  up  to  about  ten  miles  an  hour,  but 
owing  to  the  inability  of  the  fireman  to  shovel  more  than  7,600 
lbs.  of  coal  per  hour  it  could  not  realize  a  speed  greater  than 
yyi  miles  per  hour.  If  a  stoker  could  be  developed  which  would 
handle  one-third  more  coal  than  the  fireman  it  would  certainly 
be  well  worth  the  effort.  Mr.  Vaughan  favored  the  idea  of  a 
stoker  that  would  deliver  a  certain  proportion  of  the  coal,  to  be 
supplemented  by  hand  firing.  The  committee  was  continued  for 
another  year. 

Blanks  for  Reporting  ll'ork  on  Engines. — The  discussion  of 
this  subject  indicated  that  the  best  forms  to  use  would  depend 
largely  upon  local  conditions.  Messrs.  Gaines  and  Wildin  em- 
phasized the  necessity  of  having  daily  reports  showing  the  con- 
dition of  the  locomotives. 

Proper  Width  of  Track  on  Curves. — The  committee  on  "the 
proper  width  of  track  on  curves  to  secure  the  best  results  with 
engines  of  different  lengths  of  rigid  wheel  base"  was  continued 
to  represent  the  Association  on  a  joint  committee  with  the  mem- 
bers of  the  Maintenance  of  Way  Association  and  Master  Car 
Builders'  Association. 

Smoke  Prevention  and  Fuel  Economy. — In  opening  the  sub- 
ject of  smoke  prevention  Mr.  Bentley  stated  in  part: 

"Having  a  large  number  of  locomotives  working  in  and  around 
the  city  of  Chicago,  where  the  stnoke  inspection  bureau  has  a 
staff  of  very  active  inspectors  always  on  the  lookout  for  vio- 
lators of  the  smoke  ordinance,  we  have  tried  nearly  every  scheme 
that  has  been  suggested,  or  that  we  could  think  of,  having  a 
man  specially  qualified  to  watch  results. 

"When  reporting  on  any  particular  device  we  have  invariably 
been  told  that,  'It  is  a  good  thing  if  engine  is  properly  fired,' 
which  brings  us  back  to  the  personal  equation  ;  it  has  been  our 
experience  that  no  device  we  could  put  on  an  engine  would  do 
much  good  if  engine  was  improperly  fired. 

"We  do  not  believe  that  it  is  possible  to  entirely  eliminate  all 
of  the  smoke  at  all  times  from  a  locomotive  burning  bituminous 
coal,  on  account  of  the  nature  of  the  service ;  first  working  at 
full  stroke,  then  at  short  cut-off,  and  suddenly  being  shut  off  en- 
tirely on  account  of  being  stopped  by  a  signal,  just  as  enough 
coal  has  been  put  in  fire-l>ox  to  take  the  train  up  a  grade  or  out 
of  the  way  of  a  quickly  following  train,  but  we  do  say,  that  by 
careful  firing,  more  than  anything  else,  and  a  close  working  un- 
derstanding between  engineer  and  fireman,  the  amount  of  smoke 
emitted  need  not  be  of  such  an  amount  as  to  be  open  I0  .serious 
criticism.,  -r  "■■'-    ■'■••^■';.  -.■<■.:"";••'•.;.■  -    Jv^::  !>.;•" v.  :  ■/.-..^   ;"';  "■ 

"We  have  used  so-called  srnokeless  coal  with  fairly  good  re- 
sults, but  it  is  not  entirely  free  from  smoke,  and  has  given  us 
trouble  in  other  directions.  Have  also  tried  coke,  which  is  free 
from  black  smoke,  but  the  fumes  emitted  are  very  objectionable. 

"In  concluding  we  believe  the  smoke  nuisance  can  be  reduced 
to  a  minimum  by  the  following :  Co-operation  on  part  of  engine 
crew,  careful  firing,  the  use  of  a  brick  arch,  coal  properly  broken 
up,  engine  and  grate  area  of  sufficient  capacity  to  do  the  work 
required  without  crowding,  grate  openings  large  enough  to  sup- 
ply the  proper  amount  of  air." 

W.  C.  Squire  then  read  a  paper  on  fuel  economy,  in  which 
he  considered  certain  recent  improvements  in  American  and 
European  practice  for  improved  combustion  and  stnoke  preven- 
tion. In  the  discussion  which  followed  the  thought  was  ex- 
pressed several  times  that  while  mechanical  devices  might  do 
much  to  aid  smoke  prevention,  yet  the  engineers  and  fireman  are 
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a  very  great  factor  in  the  problem  and  results  cannot  be  obtained 
without  their  assistance  and  hearty  co-operation.  Mr.  Manches- 
ter spoke  of  tlie  necessity  of  giving  the  smoke  inspectors  con- 
siderable authority  over  the  enginemen.  Mr.  Gaines  called  at- 
tention to  experiments  which  had  been  made  in  stationary  prac- 
tice, which  indicate  that  to  burn  soft  coal  without  smoke  the 
gases  must  be  kept  at  a  high  temperature  until  they  are  con- 
sumed. Mr.  Setchel  suggested  that  the  use  of  a  mechanical 
stoker  might  reduce  the  smoke  nuisance,  but  Mr.  Curtis  was  of 
the  opinion  tliat  the  conditions  of  locomotive  operation  were 
such  tliat  tiic  mechanical  stoker  would  not  entirely  remedy  the 
difficulty. 

\V ashing  Out  and  RcfilUnfl  Boilers.— Aiu-r  reading  the  report 
Mr.  Bentley  said:  "Since  writing  this  paper  I  have  had  oppor- 
tunities of  seeing  in  operation  hot  wnter  wash-out  plants  that 
actually  do  in  a  very  satisfactory  manner  all  that  the  most  san- 
guine would  expect.  At  one  place  I  found  the  steam  and  hot 
water  being  utilized  to  heat  two  tanks,  one  to  a  temperature  of 
140  degrees  F.  for  washing  out  and  the  other  at  from  175  to  200 
degrees  for  tilling  up,  and  there  appeared  to  be  plenty  of  hot 
water  at  these  temperatures  to  meet  all  the  requirements. 

"In  figuring  on  the  actual  saving  in  time,  coal  and  water,  the 
amounts  given  by  your  committee  are  probably  under  instead  of 
above  the  mark  and  we  would  revise  these  tigures  as  follows: 
Labor,  30  cents:  water  at  7  cents  per  1,000  cubic  feet,  14  cents; 
coal  at  $2.00  per  ton,  $1.00;  total  per  engine,  $1.44-  J"st  at  pres- 
ent, owing  to  the  business  depression,  we  are  not  crowded  for 
power,  but  in  busy  times  anything  that  will  enable  us  to  turn  an 
engine  out  in  one-half  the  time,  after  being  washed,  is  worth 
considering. 

"One  thing  that  impressed  me  in  connection  with  the  filling 
up  of  boilers  was  the  large  sized  pumps  used,  which  made  it  pos- 
sible to  fill  a  large  locomotive  boiler  in  nine  minutes,  where  the 
best  we  now  do  is  about  20  minutes.  A  larger  blow-off  pipe  than 
i'/2  inch,  as  used  on  most  roads,  is  very  necessary  for  quickly 
emptying  and  filling  boilers.  The  reduced  amount  of  boiler  work 
necessary  is  evidenced  by  the  number  of  men  laid  off  since  the 
introduction  of  hot  water  washing  out,  at  several  places  investi- 
gated. 

"The  men  handling  the  hose  can  do  so  without  inconvenience, 
whtre  the  temperature  does  not  exceed  140  degrees  F..  but  in 
filling  up,  where  the  water  is  as  hot  as  200  degrees,  it  is  not  neces- 
sary to  handle  the  hose,  and  therefore  no  trouble  is  experienced. 
The  savings  from  coal,  water  and  labor  alone  will  pay  a  hand- 
some interest  on  the  cost  of  installation  an<l  we  have  no  hesita- 
tif>n  in  recommending  this  system,  where  economical  results  are 
desired." 

Mr.  Redding,  speaking  of  the  Raymtr  system,  mentioned  the 
great  advantage  of  being  able  to  get  an  engine  out  quickly,  for, 
even  though  on  some  roads  it  may  not  be  necessary  to  wash  the 
boilers  very  often,  it  is  often  necessary  to  empty  the  boiler  for 
other  purposes.  Mr.  Vaughan  spoke  of  the  boiler  washing  plants 
on  the  Canadian  Pacific ;  in  some  instances  they  are  connected  so 
as  to  be  used  with  the  feed  water  heaters  for  the  roundhouse 
l)oilers.  making  an  economical  arrangement.  In  addition  to  the 
a<lvantage  of  washing  out  with  warm  water  it  is  often  desirable 
to  blow  down  a  boiler  and  fill  it  up  quickly  and  the  washing  out 
system  fills  this  purpose  admirably. 

P'rom  the  discussion,  it  would  appear  that  the  best  practice  is 
to  renK>ve  the  top  wash-out  plugs,  gradually  injecting  cold  water 
until  the  temperature  has  been  brought  down  to  about  that  of 
the  washing  out  water.  The  general  practice  seems  to  be  to  blow 
oiit  the  boiler  and  then  wash  it  with  water  at  about  140  degs.  F. 
As  the  sheets  are  at  a  temperature  much  higher  than  this  there  is 
a  question  as  to  whether  the  plates  are  damaged  by  local  con- 
traction. Mr.  Curtis  said  that  the  practice  on  the  L.  &  N.  was 
to  cool  the  water  in  the  boiler  by  injecting  cold  water  and  to 
commence  washing  out  at  about  the  time  the  water  recedes  to 
the  top  of  the  crown  sheet.  In  that  way  the  mud  can  be  easily 
removed,  but  if  the  water  is  allowed  to  recede  while  the  boiler 
plates  are  at  a  high  temperature  it  will  l>e  baked  on  the  plates 
and  be  very  difficult  to  remove.  Mr.  Sanderson  was  of  the  same 
opinioiT. 


High  Speed  Steel. — The  topical  discussion  on  this  subject  was 
opened  by  J.  A.  Carney,  who  spoke  of  the  great  improvement 
in  machine  tool  design  which  had  resulted  from  the  introduction 
of  the  high  speed  or  alloy  steels.  Not  only  is  it  possible  to  take 
heavier  cuts  at  three  or  four  times  the  speed  possible  with  car- 
bon steels,  but  the  alloy  steel  continues  to  work  almost  indefi- 
nitely without  losing  its  cutting  edge,  thus  saving  a  large  per- 
centage of  time  formerly  taken  for  removing,  regrinding  and  re- 
placing tools.  The  cost  of  dressing  the  tools  is  greatly  reduced 
and  a  much  smaller  number  of  tools  are  required  to  be  carried. 
Mr.  Carney  mentioned  a  number  of  specific  instances  where  great 
improvement  had  resulted  from  the  introduction  of  high  speed 
steel  in  various  forms,  and  summed  up  the  results  brought  about 
by  the  introduction  of  these  steels  as  follows : 

Heavier  cuts  at  faster  speeds. 

Heavier  and  more  powerful  machine  tools. 

Improved  methods  of  fastening  the  work. 

Use  of  inserted  tooth  cutters  in  place  of  single  tools. 

It  is  difficult  to  say  how  nmch  a  reduction  in  the  cost  of  ma- 
chine work  can  be  attributed  to  alloy  steel,  but  this  fact  is  ap- 
parent, an  increase  in  machinists'  wages  of  about  35  per  cent,  in 
the  past  six  or  seven  years  has  not  increased  the  cost  of  machine 
work  and  in  many  cases  the  cost  has  been  lessened  by  the  use 
of  alloy  steel  and  the  machines  designed  for  its  use. 

Mr.  Gaines  spoke  of  the  splendid  results  which  had  been  ob- 
tained from  high  speed  steel  with  vanadium  content  in  connec- 
tion with  pneumatic  tools  for  caulking,  chipping,  etc.  Mr. 
Vaughan  .spoke  of  the  necessity  of  caution  in  the  use  of  high 
speed  steel  tools  to  prevent  the  unnecessary  breakage  of  the 
lighter  machines.  In  selecting  high  speed  steel  it  should  be  tested 
for  strength,  as  some  of  the  steels  are  more  brittle  than  others. 
The  variety  of  these  steels  in  use  in  a  shop  should  be  reduced 
to  the  least  possible  number,  as  more  effective  results  can  be 
obtained  than  when  it  is  necessary  to  handle  a  number  of  differ- 
ent kinds  through  the  tempering  room.  Results  show  that  a 
drill  will  pass  through  about  1,000  ft.  of  metal  per  inch  of  wear. 

C.  D.  Young  mentioned  remarkable  results  which  had  been  ob- 
tained from  vanadium  high  speed  steel. 

Mr.  Sanderson  mentioned  the  necessity  for  careful  study  on  the 
part  of  the  shop  management  in  order  to  force  the  output  of 
each  machine  to  the  full  capacity  of  both  the  machine  and  the 
tool  steel. 

Mr.  De  Voy  thought  it  might  be  well  to  give  less  attention  to 
turning  the  steel  off  driving  wheel  tires  with  such  heavy  cuts,  at 
such  a  high  speed,  and  give  more  attention  to  leaving  a  witness 
mark  on  each  set  of  drivers,  thus  preventing  waste  of  material. 
He  was  also  of  the  opinion  that  removing  such  heavy  cuts  in- 
jured the  material  and  was  responsible  for  breakage  of  the  driv- 
ing wheel  flanges.  George  L.  Fowler  cited  a  case  where  a  street 
railway  company  reduced  the  trouble  from  cracked  wheels  and 
chipping  of  flanges  by  taking  lighter  finishing  cuts. 

Mr.  Bentley  thought  it  advisable  to  leave  the  wheel  tread 
smoother  than  has  been  the  general  practice ;  however,  he  did  not 
feel  that  taking  heavy  cuts  was  responsible  for  flange  failures. 
Mr.  Curtis  suggested  that  climatic  conditions  were  largely  re- 
sponsible for  driving  wheel  flange  failures  and  this  seemed  to 
be  the  opinion  of  several  of  the  other  members.  Mr.  Vaughan 
suggested  that  tire  troubles  were  also  due  to  a  lack  of  stiffness 
in  the  wheel  center.  Messrs.  Mcintosh  and  Redding  suggested 
that  improper  shimming  might  also  be  responsible  for  it. 

Castle  Xuts. — Mr.  Bentley  suggested  that  on  the  larger  nuts, 
with  standard  threads,  a  second  hole  should  be  placed  in  the 
bolt  to  get  a  finer  adjustment.  A  motion  was  carried  to  the 
effect  that  the  Association  recommend  the  dimensions  shown  in 
the  report  for  use  by  its  members  during  the  coming  year,  with 
a  view  of  adopting  them  as  standard,  if  found  satisfactory.  The 
committee  was  continued  for  another  year  to  follow  the  develop- 
ments and  to  get  in  touch  with  the  manufacturers  and  others 
with  a  view  of  making  the  dimensions  standard  at  the  end  of  the 
year. 

The  Apprenticeship  System. — Mr.  Tonge  opposed  having 
classes  in  the  evening,  after  the  boys  are  tired  out  with  their 
day's  work.     H.  T.  Bentley  said  that  on  the  C.  &  X.  W.  they  had 
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1)  apprentice  instructors  for  45  apprentices.  The  apprentices 
rmed  a  club  and  during  the  past  year  held  fourteen  meetings 
which  papers  on  various  topics  were  presented  and  discussed. 
Mr.  Thomas  said  that  at  the  Topcka  shops  of  the  Santa  Fe 

,re  were  163  apprentices.  The  instruction  of  these  apprcn- 
es  cost  the  company  about  2^  cents  per  day  each.  The  aver- 
t-  rate  of  pay  for  apprentices  is  about  $1.35  a  day,  bringing 

•V  cost  of  wages  and  instruction  to  about  $1.60  per  day.     The 

X  i-rage  apprentice  does  about  80  per  cent,  as  much  work  as  the 

..(.rage  journeyman.     As  a  result  of   the  apprentice  system  a 

'ii^^her  class  of  boys  are  entering  the  service  and  are  not  only 

'.ling  more  work,  but  a  higher  grade  of  work,  than  under  former 

iinthods. 

Mr.  Manning  stated  that  on  the  D.  &  H.  they  had  an  appren- 
tice instructor  for  mathematics  and  drawing  and  two  demon- 
strators in  the  shop.  Splendid  results  are  being  obtained.  Mr. 
Manchester  advocated  giving  the  apprentices  roundhouse  train- 
ing. Mr.  Quereau  strongly  advocated  having  some  one  whose 
entire  duty  was  to  look  after  the  apprentices,  as  it  is  only  in 
tliis  way  that  the  best  results  can  be  obtained.  Mr.  Vauclain  said 
that  for  the  past  seven  years  the  apprentices  of  the  Baldwin 
Locomotive  Works  had  been  in  charge  of  a  superintendent  of 
apprentices  and  that  the  result  was  that  they  do  not  have  to  go 
outside  to  hire  skilled  men,  but  have  more  than  they  can  make 
use  of,  and  these  men  are  eagerly  sought  for  by  other  concerns. 
The  Baldwin  Locomotive  Works  has  three  grades  of  appren- 
tices, those  with  a  common  school  education,  those  from  the 
Iiigh  or  preparatory  schools  and  those  from  technical  institu- 
tions. Mr.  Basford  emphasized  the  fact  that  the  committee 
does  not  intend,  in  its  recommendations,  that  the  shop  instructor 
should  teach  in  detail  all  the  trades  represented  in  the  shop,  but 
tliat  it  is  his  business  to  see  that  the  trades  are  properly  taught. 
I'pon  motion  by  Mr.  Vaughan  the  principles  recommended  by 
tlu-  committee  were  adopted  as  recommended  practice  and  sub- 
stituted for  the  code  of  apprenticeship  rules  adopted  in  1898. 

Co-operation  of  the  American  Raihvay  Association. — The  fol- 
lowing resolution  was  adopted:  "Whereas,  A  sub-committee  of 
tile  American  Railway  Association  has  made  certain  recommen- 
dations looking  to  the  co-ordination  of  the  work  of  the  volun- 
tary railway  associations  with  that  of  its  own,  be  it 

■■Resolved:  That  the  president  of  this  Association  be  empow- 
ered to  appoint  a  committee  from  its  officers  to  confer  with  the 
.\merican  Railway  Association  when  requested."'  On  motion  this 
resolution  was  adopted. 

Superheating. — After  reading  the  report  Mr.  Vaughan  stated 
That  he  wished  to  modify  the  figures  in  Table  Xo.  3,  in  which 
the  G2  engine  superheaters  are  shown  to  have  burned  66  and  64 
per  cent,  of  the  coal  used  by  simple  engines.  It  had  been  found 
that  the  simple  engines  were  as  a  rule  used  on  lighter  and  faster 
trains  than  the  superheaters  and  a  good  deal  of  the  saving  was 
possibly  due  to  that  fact.  This  does  not  affect  the  rest  of  the 
table.  He  also  stated  that  eight  or  nine  months  ago  he  was  a 
little  in  doubt  on  the  superheater  question,  as  there  had  been  a 
'lumber  of  failures.  During  the  last  six  months  this  had  been 
■nercome  by  systematic  attention  in  the  roundhouse  and  by  peri- 
odic tests  of  the  superheaters,  and  since  the  end  of  March  there 
liad  not  been  a  single  superheater  failure  out  of  200  engines 
Iius  equipped. 

Mr.  Muhlfeld  suggested  that  the  committee  be  continued  to 
iivestigate  the  degree  of  superheat  which  would  give  the  most 
i^conomical  results,  and  also  as  to  whether  it  is  advisable  to  use 
'he  products  of  combustion,  or  the  waste  gases,  or  a  combination 
•f  the  two,  to  produce  superheat.  In  reply  to  this  Mr.  Vaughan 
called  attention  to  the  paper  presented  at  the  1905  convention, 
in  which  proof  was  submitted  that  a  high  degree  of  superheat 
was  desirable  and  that,  although  useless  heat  was  rejected,  it 
was  more  economical  to  reject  that  heat  than  to  be  without  it. 

Mr.  Vauclain  said  that  he  had  always  felt  that  highly  super- 
heated steam  was  not  what  was  wanted  in  this  country,  it  being 
only  desirable  to  have  sufficient  superheat  to  overcome  all  the 
loss  of  the  single  expansion  locomotive  and  at  the  same  time  to 
make  it  possible  to  use  a  normal  boiler  pressure  of  160  lbs.  This 
wovld  overcome  the  need  for  a  compound  locomotive  or  for  any 


special  appliances  or  special  metal  in  connection  with  the  use  of 
highly  superheated  steam.  It  would  also  make  it  possible  to 
produce  a  locomotive  which  would  require  even  less  attention 
than  a  single  expansion  locomotive.  He  called  special  attention  to 
the  service  results  which  had  been  gained  bj-  engijies  with  a  low- 
degree  of  superheat  on  the  Santa  Fe.  Mr.  Vauclain  made  it 
very  plain,  both  at  this  time  and  in  connection  with  the  discus 
sion  of  other  reports,  that  he  considered  a  simple  engine  equipped 
with  a  superhater,  which  would  give  a  low  degree  of  superheat, 
as  the  coming  engine.  Mr.  Foster  (L.  S.  &  M.  S.)  spoke  of  the 
satisfactory  service  results  which  were  being  obtained  from  two 
superheater  engines  on  the  L.  S.  &  M.  S.  The  committee  was 
continued  and  asked  to  report  on  the  degree  of  superheat  which 
will  give  the  most  economical  results.  ;/ 

Mallet  Compounds. — Mr.  Vauclain  advocated  the  use  of  front 
and  back  trucks  on  Mallet  engines  in  order  to  be  able  to  give 
additional  boiler  capacity.  He  also  stated  that  it  ^ad^een  defi- 
nitely demonstrated  that  Mallet  engines  are  not  so  well  adapted 
to  mountain  pusher  service  as  to  low  grade  service,  although 
they  are  highly  economical  in  mountain  service.  Mr.  Mellin 
(American  Locomotive  Co.)  is  of  the  opinion  that  front  and 
back  trucks  should  not  be  used  with  this  type  of  engine.  The 
trucks  elongate  the  leverages  and  the  front  truck  is  a  great  ob- 
jection when  the  engine  is  backing. 

Brifjuctted  Coal. — Mr.  Nelson  called  attention  to  the  fact  that 
with  gas  coals  a. maximum  of  18  lbs.  of  water  could  be  evapo- 
rated per  square  foot  of  heating  surface  and  that  in  road  service 
this  figure  is  about  12  lbs.  The  evaporation  of  19  lbs.  with  the 
use  of  briquettes  is  remarkable.  Mr.  Rosing  stated  that  with  the 
use  of  briquettes  smoke  was  reduced  50  per  cent,  as  compared 
with  lump  coal  of  the  same  grade  and  the  throwing  of  cinders 
is  reduced  in  about  the  same  ratio.  Several  tons  of  briquetted 
coal  which  had  been  piled  in  the  open  air  for  three  years  showed 
scarcely  any  change. 

Sice  and  Capacity  of  Safety  Valves. — Mr.  Xelson  said  that  the 
safety  valves  used  on  the  boilers  in  the  St.  Louis  tests  had  been 
calibrated;  the  record  of  the  names  of  these  valves  had  not  been 
kept,  but  the  average  amount  of  water  passed  per  second  for  all 
of  the  valves  tested  was  1.29  lbs.  In  a  recent  test  to  see  what 
would  be  the  condition  of  a  locomotive  running  at  about  the  ca- 
pacity of  the  boiler,  when  suddenly  shut  off,  it  was  found  that 
the  4  in.  safety  valve,  which  was  being  used,  passed  2.4  lbs.  of 
water  per  second.  The  recommendations  made  in  the  minority 
report  were  adopted. 

Balanced  Compounds. — Mr.  Vauclain  in  commenting  on  the 
report  called  attention  to  the  fact  that  the  percentages  of  econ- 
omy per  indicated  horse  power  ranged  from  2^  to  as  high  as 
54.10.  Mr.  Clark  said  that  the  balanced  compound  engines  in 
use  on  the  C.  B.  &  Q.  were  giving  satisfactory  results.  The 
engines  probably  require  a  little  more  time  in  the  roundhouse 
than  the  simple  engines  do,  but  they  make  good  mileage  with 
very  few  road  failures.  These  engines  do  not  disturb  the  track 
nearly  as  much  as  do  the  unbalanced  engines.  Mr.  Vauclain 
said  that  although  the  compound  engine  w^as  capable  of  hauling 
greater  trains  at  higher  speeds  than  single  expansion  locomo- 
tives, yet  he  was  of  the  opinion  that  superheater  engines  pos- 
sessed that  faculty  to  about  the  same  if  not  a  greater  extent  than 
the  compounds. 

Topical  Discussions. — Several  of  the  topical  discussions  were 
omitted  because  of  lack  of  time  and  the  members  who  were  to 
introduce  these  topics  were  requested  to  send  their  remarks  to 
the  secretary  for  publication  in  the  proceedings.  This  is  also  to 
be  done  in  connection  with  the  individual  paper  on  "The  Train- 
ing of  Technical  Men"  by  Prof.  A.  W.  Smith,  which  was  not 
received  in  time. 

Revision  of  Standards. — The  committee  made  a  number  of 
slight  changes  in  the  wording  of  the  text  of  the  standards  and 
suggested  that  certain  additional  information  be  added  to  some 
of  the  tables  of  information ;  also  that  certain  sections  be 
changed  to  agree  with  M.  C.  B.  standards.  It  was  also  recom- 
mended that  the  shrinkage  of  tires  should  be  on  a  uniform  pro- 
proportionate  basis.  These  changes  will  be  referred  to  letter 
ballot. 
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Officers. — The  following  officers  were  elected  for  the  ensuing 
year:  President,  H.  II.  Vaughan,  assistant  to  vice-president, 
Canadian  Pacific. 

First  vice-president,  G.  W.  Wildin,  mechanical  superintendent, 
Xew  York,  New  Haven  &  Hartford. 

Second  vice-president,  C.  E.  Fuller,  assistant  superintendent 
motive  power  and  machinery,  Union  Pacific. 

Third  vice-president,  J.  K.  Muhlfeld,  general  superintendent 
motive  power  and  machinery,  Baltimore  &  Ohio. 

Treasurer,  Angus  Sinclair. 

Executive  members :  H.  T.  Bentlcy,  Chicago  &  Northwestern ; 
T.  Rumney,  Erie ;  T.  H.  Curtis,  Louisville  &  Nashville. 


ABSTRACTS  OF  REPORTS  AND  INDIVIDUAL  PAPERS. 


Tlie  committee  is  advised  that  some  experiments  are  now  be- 
ing made  with  an  underfeed  type  of  locomotive  stoker,  and  other 
forms  are  also  undergoing  experiments  on  various  railroads 
throughout  the  country.  In  presenting  this  progress  report,  the 
committee,  while  acknowledging  its  indebtedness  to  those  who 
have  kindly  communicated  the  results  of  stoker  trials,  yet  feeL 
that  tlie  data  so  far  available  has  not  been  sufficiently  conclusive 
to  warrant  its  being  formally  presented  to  the  Association. 

Stokers  concerning  which  the  committee  have  been  able  to  ob- 
tain some  information  since  the  1907  convention  are  the  Victor 
(formerly  the  Day-Kincaid),  the  Crosby,  Hayden  and  the 
Strouse  types.  It  may  be  observed  that  the  Day-Kincaid  stoker 
originated  on  the  Chesapeake  &  Ohio  Railroad  and  the  earliest 
experiments  with  this  device  were  made  on  that  road.  (The  above 
mentioned  stokers  are  described  in  detail,  but  this  part  of  the  re- 
port is  not  reproduced  since  they  were  considered  at  length  on 
page  147  of  the  April,  i'^,  issue  of  this  journal.) 


Blanks  for  Reporting  Work  on  Engines  Undergoing  Repairs. 


Apprenticeship. 


Committee — Theo  H.  Curtis,  E.  W.  Pratt,  C.  H.  Quereau,  F. 
\V.  Lane. 

The  committee  on  this  subject,  which  reported  at  the  last  con- 
vention, was  continued  for  the  purpose  of  submitting  adilitional 
reports  showing  the  condition  of  locomotives  in  service  in  ad- 
dition  to  those  undergoing  repairs. 

It  is  believed  that  Form  "Exhibit  G'"  covers  in  concise  form 
the  additional  information  desired.  This  report  should  be  made 
monthly  by  the  division  master  mechanics  to  the  superiiUendent 
of  motive  power. 

The  daily  reports  referred  to  in  the  discussion  of  this  subject 
at   the  last  convention   would  be  of  service  to   division   officials. 


Committee — C.  W.  Cross  (cliairman),  B.  P.  Flory,  G.  M.  Bas- 
ford.  A.  \V.  Gibbs.  John  Tonge,  W.  D.  Robb,  F.  W.  Thomas. 

The  committee,  recognizing  the  fact  that  there  is  a  wide  dif- 
ference in  organization  and  local  conditions  as  to  available  ma- 
terial,and  facilities  for  instruction,  considers  that  a  hard-and-fast 
general  apprenticeship  code  is  impracticable,  and,  therefore,  sug- 
gests the  discarding  of  the  code  adopted  in  1898  and  the  sub- 
stitution of  basic  principles  rather  than  a  formal  code. 

To  assure  the  success  of  the  apprenticeship  system,  the  fol- 
lowing principles  seem  to  be  vital,  whether  the  organization  is 
large  or  small : 


First :     To   develop   from   the   ranks   in   the   shortest   possible 
A,  B  AND  C  RAILROAD  COMPANY. 

STATEMENT  OF  CONDITION  OF  LOCOMOTIVES  DIVISION 1»0     

F=Fair.    B=Bad.    X=10  MoDths'  Senic*  or  More. 
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In  3  Months 


2 
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27 
100% 
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EXHIBIT  •G.' 


but  we  believe  that  such  a  system  cannot  be  successfully  handled 
by  the  general  officers  of  a  large  railroad  and  that  on  railroad 
systems  owning  .^00  locomotives,  or  more,  a  monthly  report  of 
tile  conditions  from  the  division  officials  is  preferable  to  a  daily 
report.     '":/:,,] 

[For   rcpbft  to   1907   convention,  including  blanks,   see   Amer- 
ic.\x  Engineer,  August,  1907,  page  323.] 


Mechanical  Stokers. 


Committee — Wm.  Garstang  (chairman'),  D.  F.  Crawford,  J. 
F.  Walsh,  L.  R.  Johnson,  George  S.  Hodgins. 

The  mechanical  stokers  used  on  locomotives  in  this  country 
up  to  the  present  time  have  at  least  demonstrated  the  fact  that 
freight  and  passenger  engines,  in  road  service,  can  be  success- 
fully fired  by  mechanical  means.  Mechanical  stoking,  however, 
has  not  made  much  progress  abroad.  In  reply  to  an  inquiry  on 
this  subject,  Mr.  G.  J.  Churchward,  chief  superintendent  of  the 
locomotive,  carriage  and  wagon  department  of  the  Great  West- 
ern Railway  of  England,  says:  "We  have  tried  some  mechanical 
stokers,  but  with  our  lump  coal  and  the  amount  per  mile  we 
user*  neither  of  the  appliances  I  have  yet  seen  has  any  prospect 
of  superseding  hand  tiring.  Our  average  consumption  per  en- 
gine mile  over  the  whole  railway  is  only  about  40  pounds." 


time,  carefully  selected  young  men  for  the  purpose  of  supply- 
ing leading  workmen  for  future  needs,  with  the  expectation 
that  those  capable  of  advancement  will  reveal  their  ability  and 
take  the  places  in  the  organization  for  which  they  are  qualified. 

Second :  A  competent  person  must  be  given  the  responsibility 
of  the  apprenticeship  scheme.  He  must  be  given  adequate 
authority,  and  he  must  have  sufficient  attention  from  the  head 
of  the  department.  He  should  conduct  thorough  shop  training 
of  the  apprentices,  and,  in  close  connection  therewith,  should 
develop  a  scheme  of  mental  training,  having  necessary  assistance 
in  both.  The  mental  training  should  be  compulsory  and  con- 
ducted during  working  hours,*  at  the  expense  of  the  company. 

Third:  Apprentices  should  be  accepted  after  careful  examina- 
tion by  the  apprentice  instructor. 

Fourth :  There  should  be  a  probationary  period  before  ap- 
prentices are  finally  accepted;  this  period  to  apply  to  the  appren- 
tice term  if  the  candidate  is  accepted.  The  scheme  should  pro- 
vide for  those  candidates  for  apprenticeship  who  may  be  better 
prepared  as  to  education  and  experience  than  is  expected  of  the 
usual  candidate. 

Fifth :  Suitable  records  should  be  kept  of  the  work  and  stand- 
ing of  apprentices. 

Sixth :    Certificates   or  diplomas   should  be  awarded  to  those 

•  This  report  is  unaniTWiis,  except  that  in  principle  No.  2  Mr.  Robb 
favors  evening  classts  st  the  exjiense  of  the  company  instead  of  day 
classes. 
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iccessfully  completing  the  apprentice  course.  The  entire  scheme 
,iould  be  planned  and  administered  to  give  these  diplomas  the 
;ghest  possible  value. 

Seventh :    Rewards  in  the  form  of  additional  education,  both 
Kinual  and  mental,  should  be  given  apprentices  of  the  highest 
landing. 

Eighth:    It  is  of  the  greatest  importance  that  those  in  charge 

■  f  apprentices  should  be  most  carefully  selected.     They  have  the 

tsponsibility  of  preparing  the  men  on  whom  the  roads  are  to 

rely  in  the  future.     They  must  be  men  possessing  the  necessary 

ii)ility,  coupled  with  appreciation  of  their  responsibilities. 

Ninth :  Interest  in  the  scheme  must  begin  at  the  top,  and  it 
must  be  enthusiastically  supported  by  the  management. 

Tenth :  Apprenticeship  should  be  considered  as  a  recruiting 
system,  and  greatest  care  should  be  taken  to  retain  graduated 
ipprentices  in  the  service  of  the  company. 

Eleventh :  The  organization  should  be  such  as  graduated  ap- 
lirentices  can  afford  to  enter  for  their  life-work. 

For  the  purpose  of  obtaining  data  as  to  the  conditions  on  va- 
rious roads  of  the  country,  information  was  secured  which  is 
summarized  as  follows : 

A  shop  plant  for  the  purpose  of  this  report  is  one  in  which 
general  repairs  of  locomotives  or  cars  are  made.  Fifty-five  roads 
report  301  shop  plants  having  apprentices  and  67  plants  in  which 
there  are  no  apprentices.  .,.:.. 

Fifty-five  roads  report  a  total  of  7,053  apprentices  in  shop 
plants,  distributed  as  follows : 

Machinists    4814  Molder     ,".;;^i»i^.-i;;v  -  F2 

Boilermakers 952  Electrician    .  ...,..'.>•,  i.  ..i  <%■•,;•     1* 

Blacksmiths    311  Painter    .v;  ...,•>..,.-•  •   137 

Patternmaker     64         Upho'sterer    ...J.............      27 

Cabinetmaker    28         Carpenter 249 

Tinner-pipefitter    365 

Reports  from  these  roads  show  the  average  ratio  of  appren- 
tices to  mechanics  in  each  trade  to  be  as  follows:     :.     ^►.  .-- 

Machinists    1  to  4.8  Molder    ;i.  1  .-■'.■.  .1  to  V8.2 

Boilermakers    1  to  6.8  RIectrician    1  to     S.6 

Blacksmith    1  to  13.9  Painter    1  to  19.2 

Patternmaker     1  to  3.8  Upholsterer    *^,..;> 1  to  11.3 

Cabinetmaker     1  to  23.3  Carpenter     .  .<  ."i  .  • 1   to   72.4 

Tinner-pipefitter    1  to  6.1 

The  majority  of  replies  indicate  difficulty  m  securing  appren- 
tices in  some  of  the  trades,  but  no  difficulty  in  others.  A  few 
replies  state  no  difficulty  in  securing  apprentices.  This  is  ap- 
parently due  to  local  conditions. 

Of  a  total  of  fifty-five  replies,  ten,  or  18.2  per  cent.,  indicate 
that  special  instruction  in  trades  is  given  apprentices.  Forty- 
five  replies,  or  81.8  per  cent.,  do  not  provide  for  special  instruc- 
tion. 

Of  a  total  of  fifty-five  replies,  sixteen,  or  29  per  cent.,  indicate 
an  established  school  system  and  thirty-nine,  or  70.9  per  cent.. 
have  no  school  system. 

Of  a  total  of  fifty-five  replies,  thirty-nine,  or  70.9  per  cent., 
have  apprentices  and  no  school  system,  and  eight  roads  state  that 
they  intend  to  establish  such  a  system. 

Eighteen  replies  favor  day  schools  and  three,  or  14.3  per  cent., 
favor  night  schools  out  of  a  total  of  twenty-one  replies. 

Fifteen  replies  show  thirty-seven  schools  with  1,567  appren- 
tices attending.  The  majority  of  the  schools  were  recently  estab- 
lished. Of  these  schools,  twenty-eight  arc  held  in  working  hours 
and  nine  are  held  in  the  evening. 

Of  the  above  schools,  thirty-four  are  compulsory  and  three 
are  optional. 

Of  the  fifty-five  roads,  twelve  pay  the  apprentices  for  time 
spent  in  school. 

Modern  apprenticeship  training  has  been  introduced  in  seven- 
teen shops  on  four  roads  with  506  apprentices  since  the  conven- 
tion of  June,  1907.  The  following  roads  and  systems  pi  roads 
have  made  substantial  progress  in  this  work.  --;''.■'•. 

No. 
Apprs.     Ertal). 

Union    Pacific    1  school.       Omaha     71       o-l-fifi 

1   school.        Chevenne    21      12-1-07 

Michigan   Central    1   school.        -St.    Thomas    36     12-1-07 

Santa    Fe    10  schools 363    .    Iti'i^ 

Southern    Railway    1  school.        Knoxville,   Tenn.    ....    ...  1907 

1  school.        .'spencer.    X.    C...i;i»    . 

f  Green   Isle    •••  ) 

Delaware    &    Hudson 3  schools.  ■<  Onernta 

I  Carhnni 


idale 


I 


■86 


1907 
1907 


Substantial  progress  has  also  been  made  on  roads  having 
schools  previously  established,  on  the  Grand  Trunk  Ry..  Central 
R.  R.  of  N.  J.,  Boston  &  Maine  R.  R..  Union  Pacific  R.  R..  Min- 
neapolis, St.  Paul  &  Sault  Ste.  Marie  R.  R.  and  New  York  Cen- 
tral Lines. 

The  Canadian  Pacific  R.  R.  and  the  Erie  R.  R.  advise  that  they 
intend  to  install  the  improved  plan  of  apprenticeship  during  the 
present  year.  Other  important  roads  have  the  subject  under 
contemplation. 

The  committee  recommends  that  the  Association  provide  an 
appropriation  for  establishing  an  exhibit  of  apprentice  training 
to  be  a  feature  of  each  convention. 

It  has  often  been  said  that  apprenticeship  is  a  thing  of  the 
past.  This  certainly  is  not  true  of  .Xmerican  railroads  to-day, 
where  a  new  apprenticeship  has  sprung  up  and  has  attained  a 


healthy  growlli  with  brightest  promise  for  the  future.  The  com- 
mittee does  not  hesitate  to  characterize  the  new  apprenticeship 
as  the  most  important  influence  introduced  into  railroad  or- 
ganizations during  the  present  generation.  This  development  is 
sure  to  be  rapid,  requiring  great  wisdom,  combined  with  con- 
scientious and  systematic  efforts  in  its  control.  We  believe  this 
movement  will  become  the  most  powerful  influence  in  supplying 
and  preparing  the  men  of  the  future  for  the  motive  power  de- 
partments (and  perhaps  other  departments*  of  .\merican  rail- 
roads ;  because  the  movement  trains  men  in  the  ideal  way,  and 
because  men  properly  prepared  for  their  work  constitute  our 
greatest  problem  to-day. 

An  appendix  to  the  report,  prepared  by  \y.  B.  Russell,  gives 
a  si.mmary  of  tlie  recent  progress  of  ai)prcntice  training  in  Eng- 
land. 


Best  System  of  Washing  Out  and  Refilling    Locomotive   Boilers. 

Committee — H.  T.  Bentley  <^ chairman),  L.  H.  Turner,  5.  K. 
Dickerson,  M.  E.  Wells,  H.  E.  Passmore. 

The  best  system  of  washing  out  is  one  that  will  do  the  work 
properly,  with  the  least  change  in  temperature  in  boiler,  at  a 
minimum  expenditure  of  heat,  and  in  the  shortest  possible  time. 

The  fact  that  good  results  are  obtained  by  having  less  trouble 
from  fire-box  and  flue  leakage,  and  a  reduction  in  the  number 
of  stay-bolt  breakages,  and  last,  but  not  least,  the  reduction  in 
terminal  delays,  would  appear  to  warrant  the  expense  of  installa- 
tion. The  more  nearly  uniform  the  temperature  is  kept,  the  less 
expansion  and  contraction  takes  place,  especially  in  the  fire-box, 
which  must  reduce  the-  vibration  in  stay-bolts  and  give  them  a 
correspondingly  increased  life.  It  has  been  demonstrated  be- 
yond a  doubt  that  when  a  boiler  is  kept  at  a  uniform  tempera- 
ture, the  least  trouble  is  experienced  in  the  matter  of  leakmg 
flues  and  fire-boxes,       '  ;    ^  •:  .-'  V.      ',^    "-,.-./ ^-^  ;-^''*i.^- 

In  taking  the  question  up  with  a  number  oit  superintendents 
of  motive  power,  who  are  using  various  devices  having  the  ob- 
ject of  washing  out,  changing  water  and  raising  steam  quickly, 
i)y  the  use  of  hot  water,  and  live  steam  where  necessary,  the 
following  information  was  gathered: 

There  are  four  or  five  different  .systems  which  have  been  in 
use  from  one  to  three  years. 

They  cost  from  $5,500  to  $20,000,  depending  on  size  and  num- 
ber of  stalls  equipped,  which  at  5  per  cent,  interest  would  mean 
an  expense  of  from  $275  to  $T.ooo  per  year. 

The  various  systems  reported  are  said  to  he  entirely  satisfac- 
tory :  then  can  wash  out  and  get  ready  for  service  twenty  to 
twenty-six  engines  per  twenty-four  hours :  the  average  time  re- 
qtiired  to  wash  out  and  get  an  engine  ready  for  service  is  from 
555^3  minutes  to  4  hours  15  miniues ;  the  average  time  formerly 
taken  was  3  to  6  hours. 

In  all  cases  a  very  marked  reduction  was  reported  in  flue  leak- 
ages and  broken  stay-bolts,  although  very  little  exact  data  were 
available  on  this  subject.  At  one  point  it  has  been  possible  to 
reduce  the  number  of  boiler-makers  employed  from  ten  to  four, 
<lue  to  decreased  boiler  work  since  the  hot  water  washing-out 
system  has  been  installed. 

Some  of  the  other  benefits  derived  are  given  as  follows  :  Xo 
evidence  of  steam  in  roundhouse ;  always  plenty  of  water  at 
212  degrees  to  refill  boilers:  temperature  of  water  reduces  time 
and  fuel  necessary  to  get  engine  hot ;  facility  in  turning  engines ; 
reduction  of  engine  failures,  reducing  overtime-:  reduction  of 
time  at  terminals  where  washing  out  is  necessary. 

Probably  the  most  important  saving  effected  by  the  hot  water 
changing  or  wash-out  system,  is  the  rapidity  with  which  the  work 
can  be  done :  engines  are  ready  for  service  from  one  to  two 
hours  quicker  than  could  possibly  be  the  case  with  a  cold-water 
sjstem.  which  necessitates  cooling  an  engine  down  after  the 
steam  has  been  blown  off,  before  the  engine  can  be  washed  out, 
and  then  directly  after  bringing  the  water  back  to  the  high  tem- 
perature:  such  waste  of  heat,  which  means  coal,  would  not  be 
tolerated  under  any  other  conditions,  but  takes  place  daily  at 
hundreds  of  roundhouses  in  this  country,  without  any  prote-^t. 

A  simple  arrangement  used  on  one  of  the  Western  roads  with 
very  great  success,  for  utilizing  steam  and  water  otherwise  wast- 
ed, is  to  have  wells  into  which  cold  water  flows  from  the  main, 
or  source  of  supply,  and  to  heat  it  by  steam  and  hot  water  from 
engines :  from  this  place  the  water  is  pumped  for  washing  out 
and  filling  boilers.  This  is  probably  the  cheapest  system  for  fur- 
nishing hot  water,  but  has  the  objection  that  the  water  has  been 
blown  from  dirty  boilers  :  however,  as  only  a  boilerful  is  taken, 
it  is  soon  diluted  and  rendered  innocuous  by  the  fresh  water  in- 
jected into  it  from  the  tank. 

The  following  actual  savings  have  been  reported : 

Decreased  cost  of  washing  boilers.  In  1906  with  cold  water, 
for  labor  alone  it  cost  $1.32  per  boiler,  whereas,  with  hot  water 
in  1907,  $1.01  was  charged  against  this  item,  or  on  the  road  re- 
porting it,  a  saving  of  $2,019.95  per  year  for  labor  alone,  in  wash- 
ing boilers,  was  effected  on  an  outlay  of  $6,000. 

Decreased  cost  of  zvater  used.  This  item  may  not  appear  at 
first  sight  to  amount  to  much,  biit  where  a  saving  of  7,000  gallons 
for  each  boiler  washed  out  can  be  effected,  as  has  been  reported. 
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this,  at  7  cents  per  thousand  gallons,  in  Chicago,  amounts  to  49 
cents  per  boiler  washed.  It  is  the  opinion  of  the  committee,  how- 
ever, that  this  estimate  of  the  amount  of  water  saved  is  high. 

Decreased  amount  of  eoal  used.  On  one  road  this  is  given  at 
140  pounds  per  engine,  which  is  probably  low ;  this  at  $2  per  ton 
would  amount  to  14  cents,  so  that  with  the  three  items  mentioned 
we  get  a  saving  per  engine  of : 

Labor     $0.31 

Water     49 

Coal     14 

T  >tal    $0.94 

The  saving  of  time  at  the  roundhouse  is  probably,  in  busy  sea- 
sons, more  of  an  object  than  anything  tlse  mentioned,  and  as 
this  amounts  to  cutting  the  time  in  half  for  washing  out,  it 
means,  assuming  that  engine  is  not  held  for  any  other  work,  that 
with  i.ooo  engines,  each  turned  two  hours  quicker  than  was  pos- 
sible with  the  cold-water  system,  you  have  a  saving  of  2,000  en- 
gine hours,  and  as  engines  generally  have  to  be  washed  out  once 
a  week,  or  four  times  a  month,  in  bad-water  territory,  it  amounts 
to  8,000  engine  liours  a  month,  or  96,000  engine  hours  a  year ; 
this,  if  the  engines  have  to  be  rented  at  $10  a  day,  which  is  a 
low  tigure  for  a  large  engine,  in  busy  seasons,  would  cost  $40,000 ; 
or,  putting  it  another  way,  working  365  days  of  12  hours  each, 
it  would  require  practically  22  additional  engines  to  equal  the 
96,000  engine  hours  a  year,  which,  at  $15,000  per  engine,  would 
mean  an  expenditure  of  $330,000. 

In  conclusion,  the  committee  recommends  that  boilers  be 
washed  out  and  filletl  with  hot  water;  the  savings  obtained  by 
doing  so  will  pay  a  good  interest  on  the  necessary  investment. 


Superheating. 


Committee — H.  H.  Vaughan  (chairman),  L.  G.  Parish,  R.  D. 
Hawkins. 

During  1907  comparatively  few  engines  were  equipped  with 
superheaters  in  the  United  States,  although  tlie  Canadian  Pacific 
Ry.  continued  to  apply  them  to  all  road  engines  it  constructed, 
173  in  all,  bringing  the  total  number  of  superheater  engines  on 
that  road  to  350,  of  which  no  are  consolidation  freight,  192  ten- 
wheel  freight  and  48  passenger  engines. 

The  most  important  development  in  the  United  States  has  been 
with  the  "Baldwin"  or  "Vauclain"  superheater,  32  engines  hav- 
ing been  constructed  during  the  year  1907  equipped  with  this 
device.  With  this  exception  the  only  other  engines  constructed 
during  the  year  with  superheaters  were  two  on  the  Union  Pa- 
cific Railway,  one  of  which  was  equipped  with  the  "Vaughan- 
Horsey'  smoke-tube  superheater,  the  other  with  the  "Union 
Pacific"  smoke-box  type. 

A  statement  of  the  engines  equipped  during  the  year,  so  far  as 
ascertaine<l,  is  as  follows : 


Road. 

Type  of 
S  ipcrhcater. 

Xo.  of 
Ivngines. 

C.  R.  I.  &  I*.  Railwav 

Vauclain 

1 

P.  S.  it  Nortlicrn .'...,.;.'.,i.', -...»;. 

1 

Central  R.Tilway.  Brazil..;......^....-....... 

2 

Chicavjo  ^c  .\ltoii , .,,; 

1 

.\    T.  i&  SantJi  Fe ,.....; 

49 

CeiUral  of  Georgia-........,....;,. 

I 

Union  Pacific i.. ...:.....„ 

Vaujrhan-Horsey 

1 

fnion   Pacific  --,.'...«, 

fnion  Pacific 

1 

Canadian  Pacific ..■..;;. ,.,.'. 

VauKrhan-Horsey 

173 

The  "Vauclain"  superheater  may  now  be  said  to  have  de- 
veloped beyond  the  experimental  stage.  It  is  of  the  smoke-box 
type,  in  which  the  waste  heat  of  the  front  end  gases  is  utilized 
to  superheat  the  steam  on  its  way  to  the  cylinders. 

It  consists  of  two  cast-steel  headers  *  in  the  upper  and  two 
in  the  lower  portion  of  the  smoke-bo.x,  the  upper  headers  having 
a  passage  extending  from  the  T-pipe  flange  at  the  back  of  the 
header  to  a  cavity  in  the  front  of  the  header,  which  is  divided 
into  three  chambers  by  longitudinal  and  transverse  ribs.  The 
lower  header  is  U-shaped  in  section,  divided  into  three  chambers 
by  transverse  ribs,  the  steam-pipe  flange  opening  into  the  back 
chambers. 

The  headers  are  each  open  on  the  face,  which  is  closed  by  a 
flange  plate  jointed  to  the  header  by  bolts.  Tubes  1^4  inches  in 
diameter.  No.  13  B.  W.  G.  thick,  are  expanded  into  the  flange 
plates. 

The  steam  passes  from  the  dry  pipe  to  the  upper  chambers  at 
the  front  of  the  upper  headers,  thence  through  tlxe  tubes  to  the 
front  chamber  of  the  lower  headers  and  back  through  other 
tubes  to  the  lower  chamber  of  the  upper  header,  thence  to  the 
middle  chamber  of  the  lower  header,  back  to  the  upper  header 
and  thence  to  the  rear  chamber  in  the  lower  header,  from  which 
the  steam  connection  leads  to  the  cylinders.  A  steel  plate  par- 
tition within  the  tubes  causes  the  gases  issuing  from  the  flue 
sheet  to  traverse  the  superheater  tubes  on  their  way  to  the 
stacJc.  in  order  to  .obtain  as  much  benefit  as  possible  from  the 
heat  they  contain. 

This    arrangement    is    evidently     somewhat     similar    to    the 


"Schmidt"  smoke-box  superheater,  with  the  exception  that  the 
large  flue  leading  from  the  lire-box  to  the  front  end,  which  in 
Schmidt's  design  enabled  a  high  degree  of  superheat  to  be  ob- 
tained, has  been  omitted,  and  consequently  the  only  heat  avail 
able  for  superheating  the  steam  is  that  contained  in  the  gases 
after  leaving  the  evaporating  tubes. 

The  Baldwin  Locomotive  Works  have  furnished  particulars  of 
a  test  on  this  superheater  conducted  on  the  Chicago,  Rock  Island 
&  Pacific  Railway.  The  engine  tested  was  a  consolidation  weigh- 
ing 237,000  pounds,  of  which  210,000  pounds  was  on  the  drivers, 
and  the  principal  dimensions  as  follows: 

Cylinders    22  by  28  in. 

Valves    Slide  balance 

Boile'-,    type    Straight 

J'oiler,   diameter    80  in. 

Boiler,  pressure  per  square  inch 163  pounds 

Firebox,  length   120  in. 

Firebox,   width    12'A    in. 

Heating  surf.ncc,  firebox 179  sq.  ft. 

Heating  surface,  tubes    3.fi.')S  sq.   ft. 

Heating  s^urface,  total    3,837  sq.   ft. 

Driving  wheels   63  in. 

The  test  consisted  of  six  runs  on  the  Illinois  Division  between 
Blue  Island  and  Silvis,  a  distance  of  158  miles,  and  six  on  the 
El  Paso  Division  between  Delhart  and  Tucumari,  a  distance  of 
933^i  miles.  The  general  averages  of  tlie  results  obtained  were 
as  follows : 

GENERAL  AVERAGES. 


Illinois  Div. 


El  Paso  Div. 


Number  of  cars 

Wfiwht  of  train  exclusive  of  weiij^ht  of 
t-Hkrine  and  tender 

Number  of  stops 

Time  consumed  in  stops 

Total  time  of  run 

Speed 

Indicated  horse-iiower 

Weight  of  coal  1  losses  substracted) 

Weight  of  coal  per  indicated  horse-power 
per  hour 

Weight  of  coal  per  ton  mile 

Weight  of  water  'lossts  Jsubstracted  ... 

Weight  of  water  per  indicated  horse- 
power hour 

Weight  of  water  per  ton  mile 

Kqui va  len  t  evaporation 

Sui>erheat  1  from  initial  pressure  of  cards^ 

Superheat  (from  boiler  pressure) 

Temperature  of  steam  chest 

Boiler  pressure ...,,,.,......,.,....,.., 

Tractive  effort .....^,.,. .;..-. ..;...'.. 

I.enKth  of  run 

Coal  per  sfiuare  foot  of  grate  surface  i»er 
hour 


45  loaded- 25  light  |  37  loaded-21  liKht 


2.327.11  tons 
14.7 
3  hrs.  16  min. 
12  hrs.  57  min. 
16.1  M.  P.  H. 

S21.5 
33,987.0  lbs. 

4.23  lbs. 

sm  lbs. 

217,706.3  lbs. 

27.5  lbs. 
.597  lbs. 
7.S6  lbs. 
48.S°  F. 
24.6.3°  F. 
3S6.3°  F. 
154.4  lbs. 
21,375.0  lbs. 
157.0  niiles 

57.6  lbs, 


l.S33.4tons 

3.8 

1  hr.  33  min. 

6  hrs.  29  min. 

15.5  M.  P.  H. 

891.6 

15.752.6  lbs. 

3.S6  lbs. 
.119  lbs. 

97.267.7  lbs. 

22.6  lbs. 

.721  lbs. 
7.54  lbs. 
56.44°  F. 
33.20°  F. 
41)3.6°  F. 
159.S  lbs. 
24.404.7  lbs. 
74.5  miles 

54.9  lbs. 


During  the  first  two  runs  on  the  Illinois  Division  the  tempera- 
ture of  the  front-end  gases  in  front  and  back  of  the  superheater 
were  shown  to  be  534°  and  635°  F.,  showing  a  drop  of  101°  in 
passing  through  the  superheater.  An  interesting  comparison 
was  also  made  by  taking  the  temperatures  of  the  steam  in  the 
valve  chest  of  a  simple  consolidation,  which  averaged  24°  below 
tiiat  corresponding  to  saturated  steam  at  the  boiler  pressure,  so 
that  the  superheater,  which  showed  an  average  temperature  in 
the  steam  chest  of  from  25°  to  33°  above  that  corresponding  to 
the  boiler  pressure,  may  be  assumed  to  have  raised  the  tempera- 
ture of  the  steam  50°  to  60°. 

Xo  comparison  was  attempted  on  these  tests,  but  the  Baldwin 
Locomotive  Works  conclude  from  the  results  obtained  in  a  test 
of  a  balanced  compound  and  simple  engine  in  passenger  service, 
and  from  the  results  of  the  tests  at  St.  Louis,  that  a  locomotive 
of  this  type  equipped  with  a  superheater  will  give  a  saving  of 
15  per  cent,  in  water  consumption  and  11  per  cent,  in  fuel  con- 
sumption over  a  similar  simple  expansion  engine.  An  interest- 
ing comparison  made  during  the  test  was  the  increase  in  ton- 
nage that  could  be  handled  by  the  superheater  in  proportion  to 
the  simple  engine,  and  the  absence  of  water  in  the  cylinders,  re- 
sulting in  decreased  trouble  with  the  rod  packing.  Xo  trouble 
was  experienced  in  the  lubrication  of  the  balanced  slide  valves 
with  the  ordinary  sight  feed  lubricator. 

With  the  exception  of  the  more  extended  application  of  the 
"Vauclain"  superheater  during  the  past  year,  evidently  but  little 
interest  has  been  manifested  m  superheating,  and  yet  the  replies 
from  those  roads  on  which  superheater  engines  have  been  in 
service  do  not  condemn  them.  The  Great  Xorthern  Ry.,  which 
has  one  passenger  and  one  freight  engine  equipped  with  the 
"Schmidt"  smoke-tube  superheater,  reports  two  coal  tests  be- 
tween the  superheater  engines  and  simple  engines  of  practically 
identical  construction. 

In  passenger  service  a  test  on  the  Kalispell  Division  showed  a 
saving  of  13  per  cent,  in  water  and  14^  per  cent,  in  coal  per 
car  mile,  while  in  freight  service  on  the  Willmar  Division  the 
saving  was  30^^  per  cent,  in  water  and  28J/S  per  cent,  in  coal  per 
ton  mile,  the  coal  figures  being  i37,'/2  for  the  simple  and  98 
pounds  for  the  superheaters  per  1,000  ton  miles,  both  very  satis- 
factory figures  for  Prairie  type  engines  in  freight  service  on  an 

*  Foi  drawings  see  .Xmepicw  F.-ncixfer,  March,  1907,  page  88,  and 
Aucusi,  l';o7,  iiapc  .'ji'l. 
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undulating  road.  They  also  report  a  comparison  for  nine  months 
between  a  superheater  freight  engine  and  a  similar  simple  engine, 
showing  137  pounds  of  coal  per  1,000  ton  miles  for  the  super- 
heater against  171  for  the  simple,  and  a  cost  for  repairs  of  4 
cents  per  mile  against  3.87  cents,  a  reduction  in  the  coal  consump- 
tion of  20  per  cent,  with  practically  the  same  cost  for  repairs. 

The  Boston  &  Maine  reports  on  one  passenger  engine  equipped 
with  the  "Cole"  superheater,  that  while  the  original  arrangement 
gave  them  considerable  trouble  from  leaking  and  from  breakage 
of  the  superheater  pipes  near  the  header  castings,  when  the  en- 
gine was  in  good  condition,  it  has  given  excellent  service,  and 
they  are  taking  steps  to  substitute  improved  details.  They  favor 
further  improvement  until  better  results  are  obtained  rather  than 
the  abandonment  of  superheating. 

The  Chicago  &  North-Western  Ry.  reports  with  reference  to 
one  passenger  engine  with  the  original  "Cole"  superheater,  which 
originally  gave  trouble  from  header  joints  leaking,  that  by  the 
substitution  of  ground  header  joints  this  trouble  has  been  over- 
come, and  states  that  the  results  have  been  very  satisfactory  the 
last  twelve  months. 

The  New  York  Central  reports  on  one  passenger  engine 
equipped  with  the  "Cole"  superheater,  a  shght  reduction  in  the 
coal  consumption  but  no  conclusion.  .'  •  '  ' 

The  Soo  Line  reports  on  one  freight  engine  equipped  with  the 
original  "Cole"  superheater,  that  they  have  experienced  no 
trouble  except  with  leaks  in  the  header  connections,  and  while 
they  cannot  give  accurate  figures  showing  consumption  of  coal, 
there  is  evidently  a  sa\4ng,  and  the  engine  handles  a  train  better 
than  other  engines. 

The  Lake  Shore  &  Michigan  Southern  Ry.  reports  on  two 
passenger  engines,  one  equipped  with  the  original  "Cole"  and  the 
other  with  the  "Vaughan-Horsey"  superheater,  that  no  further 
tests  have  been  made.  They  have  experienced  difficulty  in  their 
operation  as  follows : 

1.  The  lubrication.  This  was  first  attempted  with  the  forced 
feed  lubricator,  and  afterward  the  ordinary  sight-feed  lubricator 
was  found  to  give  entire  satisfaction. 

2.  On  the  "Vaughan-Horsey"  superheater  the  top  header  broke, 
due  to  faulty  design,  which  has  been  overcome  by  changes  in 
the  cross  section  from  square  to  round. 

3.  A  number  of  the  superheater  tubes  have  cracked,  but  no 
remedy  has  been  suggested. 

Their  conclusion  is  that  the  superheater  passenger  engines 
have  on  the  whole  been  satisfactory,  and  that  while  certain  de- 
fects have  developed,  they  are  not  of  a  nature  that  presents  any 
serious  difhculty.  The  engines  have  proved  distinctly  superior 
to  simple  engines  of  corresponding  types  both  in  economy  in 
fuel  and  their  capacity  for  handling  their  trains.  They  consider 
superheating  a  very  promising  improvement  and  intend  to  apply 
it  to  a  considerably  greater  extent. 

The  Canadian  Pacific  Railway,  which,  as  this  report  states, 
has  a  large  number  of  superheater  engines  in  service,  is  oper- 
ated in  two  systems,  the  Lines  East  and  West  of  Fort  William 
respectively,  and  Mr.  Grant  Hall,  superintendent  of  motive  power 
of  the  Lines  West,  has  furnished  a  report  from  the  master  me- 
chanics of  the  three  divisions  under  his  charge,  having  a  total 
of  103  superheater  engines  at  the  commencement  and  143  at  the 
end  of  the  year.  As  these  statements  cover  a  fairly  extended  ex- 
perience with  the  original  "Cole,"  "Schmidt"  and  "Vaughan- 
Horsey"  superheaters,  extracts  from  them  are  quoted  as  follows : 

"We  experience  trouble  in  keeping  large  superheater  tulies  free 
and  clear  from  cinders:  if  this  is  rot  done  the  benefit  of  the 
superheater  is  lost.  I  find  that  the  large  tube  fills  up  and  be- 
comes choked,  starting  from  fire-box  end  and  extending  about 
two  feet  in  it  if  not  kept  after  and  cleaned  out  regularly;  to  do 
this  we  pull  back  the  deposit  with  a  rod  with  a  bent  end  and 
then  finish  up  by  blowing  through  air.  We  also  find  that  the 
small  steam  pipes  get  coated  with  soot,  which  also  prevents  us 
getting  full  benefit  of  the  heat  passing  through  the  tube,  which 
is  only  partly  overcome  by  repeated  blowing  out  with  air.       V, - 

"The  'Schmidt'  type  is  giving  us  very  little  trouble  on  this 
division,  perhaps  nat  so  noticeable  on  account  of  only  having 
one  engine  of  this  type.  The  main  top  header  on  this  engine, 
however,  has  failed  twice  by  cracking  around  the  neck  between 
the  header  and  the  flange  which  bolts  to  tube  sheet.  The  joint- 
ing arrangement  of  small  superheater  pipes  has  not  given  us 
any  trouble  whatever  from  leaking  or  slackening  back,  which  is 
frequent  with  other  types. 

"The  'Cole'  type  is  a  constant  trouble  from  leakage  at  joints 
where  small  headers  bolt  to  main  header  and  cannot  be  main- 
tained tight  for  any  length  of  time.  In  tightening  them  up, 
which  is  frequently  done,  the  studs,  which  were  enlarged  ffom 
%  to  %  inch,  are  strained,  broken  and  pulled  out  from  main 
header.  When  leaking,  the  flat  face  on  main  header  as  well  as 
tlie  grooved  bed  in  the  small  headers  are  cut  liy  steam  leaks, 
necessitating  plugging,  etc..  making  it  very  costly  to  maintain, 
not  saying  anything  about  holding  engine  out  of  service  Of  extra 
fuel  consumption.  •  '  '-^   •  '■' 

"The  'Vaughan-Horsey'  type  causes  troulile  I)y  the  union  joints 
leaking,  caused  by  nuts  slackening  off  them  where  joined  to  main 
header,  and  have  to  be  opened  up  as  often  as  business  will  per- 


mit and  gone  over  to  avoid  failures ;  this  being  the  only  trouble 
we  have  with  this  type  outside  of  the  returns  burning  out  oc- 
casionally, which  is  equal  on  all  types." 

"1  am  in  favor  of  superheated  steam  in  both  passenger  and 
freight  service,  and  consider  that  we  get  good  results  when  the 
arrangement  is  working  satisfactorily  and  free  from  leaks.  The 
system  should  be  improved  on  to  lessen  the  maintenance  work, 
and  the  question  of  lubrication  most  thoroughly  gone  into  with 
a  view  of  reducing  the  number  of  piston  and  valve  rings  that 
are  being  used.  With  the  quality  of  the  oil  we  are  using  we 
find  it  necessary  to  renew  piston  rings  every  four  or  five  weeks 
and  the  valve  rings  every  two  months.  When  piston  rings  are 
removed,  if  not  broken,  they  are  worn  down  to  about  ?§  inch 
thick.  Have  had  very  little  difficulty  with  respect  to  superheater 
tubes  stopping  up,  but  it  is  absolutely  necessary  tliat  the  damper 
in  smoke-box  be  kept  in  working  order. 

"With  the  'Schmidt*  superheaters  we  experience  considerable 
difficulty  in  keeping  flange  joints  tight  where  bolted  on  header. 
Have  had  one  header  broken  off  close  outside  of  flange  where 
bolted  on  to  round  head.  With  the  'Vaughan-Horsey'  type  we 
have  quite  a  lot  of  trouble  with  the  brass  rin^  nut  at  connec- 
tions, but  using  the  mild  steel  nut,  I  think,  will  overcome  this  to 
a  great  extent.     •:  :  ^  -;     >; 

"My  experience  •with  superheated  steam  in"  freight  service  is 
satisfactory;  have  no  engines  in  passenger  service  equipped  with 
superheated  steam. 

"In  regard  to  the  superheater  tubes  blocking  up  in  the  smoke 
tube  class.  We  have  had  some  difficulty  in  keeping  the  smoke 
tube  clean,  and  the  only  way  to  get  good  results  is  to  blow  them 
out  each  trip  with  air;  doing  so  we  have  been  able  to  keep  them 
in  good  condition. 

"We  have  had  considerable  trouble  with  the  piston  and  valve 
rings  of  the  superheater  type.  This  trouble  has  been  eliminated 
to  a  large  extent  l>y  making  a  more  rigid  examination  of  rings 
and  feed  attachments  to  valves  and  cylinders,  also  by  making  a 
perfect  fit  of  new  rings  when  applied  to  piston.  Another  impor- 
tant feature  toward  the  maintenance  is  tlie  superheater  dampers 
and  their  attachments.  To  keep  these  in  working  condition  it  is 
necessary  to  inspect  them  thoroughly  every  week,  which  will 
prevent  any  trouble  from  defective  dampers.  The  worst  feature 
is  the  possibility  of  engine  failures  on  account  of  superheater 
pipes  bursting  and  leaking :  they  give  no  warnin^j  and  it  is  im- 
possible to  detect  them  before  giving  out. 

"In  connection  with  sujx^rheaters  in  freight  service,  the  only 
difficulty  was  in  the  large  tubes  leaking  badly,  making  it  neces- 
sary to  expand  them  every  round  trip.  In  passenger  service  I 
consider  them  very  satisfactory,  Ixnh  in  efficiency  for  this  class 
of  work  and  for  the  light  maintenance  of  same." 

Mr.  Hall  has  also  written  a  general  statement  of  his  experi- 
ence from  wliich  the  following  are  extracts  : 

"We  find  that  the  superheater  tubes  plug  up  to  a  certain  ex- 
tent, but  we  overcome  tins  by  blowing  out  with  air.  The  'Cole* 
type  only  has  given  us  troub'e  maintaining  header  joints.  In 
passing  I  might  say,  for  your  information,  that  the  'Cole'  super- 
heater has  given  us  so  much  trouble  in  this  respect  that  I  would 
not  recommend  its  use.  We  h,ive  had  very  little  trouble  with 
the  'Schmidt'  type,  the  principal  trouble  being  one  that  can  be 
overcome,  namelj-,  the  cracking  of  the  superheater  header 
through  the  neck.  The  only  difficulty  that  has  Ijeen  experienced 
with  the  'Vaughan-Horsey'  has  been  the  slackening  off  of  the 
nuts  coupling  up  the  superheater  pipe  to  the  header ;  this  type 
of  superheater  is  an  easj'  proposition  to  maintain. 

"In  regard  to  lubrication.  We  have  had  nothing  in  the  shape 
of  forced  feed  that  gave  satisfaction,  and  have  none  now  in 
service,  being  replaced  entirely  by  sight-feed  lubrication.  It  is 
not  necessary  that  we  have  separate  cylinder  connections,  but  I 
do  consider  it  necessarj'  to  have  connection  to  each  end  of  the 
valve  bushing  when  using  superheated  steam.  My  experience 
with  superheated  steam  in  both  passenger  and  freight  service  is 
satisfactory." 

On  the  Lines  East  of  the  Canadian  Pacific,  for  which  the  chair- 
man of  the  committee  is  reporting,  practically  the  only  super- 
heater in  use  is  the  "Vaughan-Horsey,"  as  those  with  the 
"Schmidt"  are  on  Lines  West  and  most  of  the  original  "Cole" 
have  been  converted. 

The  important  question  during  the  past  year  has  not  been  one 
of  economy  but  of  maintenance,  not  with  respect  to  cost,  for  in 
that  respect  the  addition  of  a  superheater  is  not  noticeable,  but 
with  respect  to  reliability.  Engine  failures  are  annoying  and 
expensive,  and  no  device  can  be  a  permanent  success  which  in- 
troduces them  to  any  extent.  The  important  troubles  .that  have 
developed  during  the  last  year  have  been  three  in  number : 

1.  Leakage  at  the  union  connections  between  the  superheater 
pipes  and  the  header  due  to  nuts  slackening  off. 

2.  Bursting  and  splitting  of  superheater  pipes. 

3.  Breakage  of  superheater  header. 

Leakage  at  the  union  connections  was  at  first  caused  by  brass 
nuts  having  been  used,  and  with  the  change  to  steel  nuts  it  ap- 
peared to  have  ceased.  Considerable  trouble  has.  however,  been 
experienced  with  the  steel  nuts,  although  not  universally,  as  on 
some  divisions  it  is  practically  nil.  l>ut  in  many  cases  the  nut  has 
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slacked  off  entirely,  causing  a  complete  and  annoying  failure. 
1  he  reasons  appear  to  be  poor  workmanship  and  insufficient 
strength  of  the  nuts.  With  stronger  nuts  and  proper  work- 
manship, both  of  which  can  be  arranged  for,  tliis  trouble  shouiu 
be  overcome,  but  it  has  been  decided  to  apply  lock  nuts  of  which 
several  designs  are  now  on  trial,  which  will  without  a  doubt 
overcome  the  difficulty ;  and  while  a  monthly  inspection  is  re- 
quired, failures  from  this  cause  will  be  avoided. 

Bursting  and  splitting  of  superheater  pipes,  while  not  frequent, 
can  be  avoided  only  by  proper  maintenance  of  the  dampers.  This 
defect  does  not  occur  frequently,  and  is  no  doubt  partly  due  to 
insufficient  care  having  been  taken  in  putting  up  the  pipes  to  the 
correct  lengths. 

Breaking  of  superheater  headers,  while  not  frequent,  has  oc- 
curred several  times,  but  can  be  stated  definitely  to  be  a  defect 
in  design. 

Only  top  headers  have  broken  and  these  all  in  practically  the 
same  place,  at  the  junction  of  the  steam-pipe  flange  with  the 
header.  By  changing  the  form  and  insuring  a  stronger  metal, 
there  is  little  doubt  of  this  trouble  being  overcome. 

The  number  of  failures  from  the  above  causes  have  hot  on  the 
whole  been  excessive.  From  April  I,  1907,  to  January  31,  1908, 
thirty-nine  superheater  engines  in  passenger  service  made  a  total 
of  1,382,820  miles  with  a  total  of  fifteen  failures.  Of  these  nine 
were  due  to  joints  leaking,  four  to  pipes  bursting  and  two  to 
headers  breaking.  The  number  of  miles  per  engine  failure  was 
therefore  92,188,  and  as  eleven  of  these  failures  are  from  causes 
that  can  be  overcome  it  is  evident  tliat  when  this  is  done  the 
unavoidable  failures  are  not  a  serious  drawback. 

Figures  are  not  available  giving  tlic  failures  in  freight  service 
with  any  degree  of  accuracy,  as  if  the  records  were  taken  as 
they  stand  they  would  show  so  small  a  number  of  failures  that 
their  unreliability  would  be  evident,  but  those  in  passenger  ser- 
vice are  reasonably  correct. 

So  far  as  the  cost  of  repairs  is  concerned  the  addition  of 
a  superheater  does  not  appear  to  be  noticeable.  The  superheater 
itself  certainly  costs  something  to  maintain,  as  do  the  necessary 
inspection  of  its  parts,  but  the  net  result  is.  so  far  as  the  records 
on  the  Canadian  Pacific  Ry.  are  concerned,  in  favor  of  the  su- 
perheater as  against  any  other  class  of  engines,  and  there  is  no 
evidence  whatever  of  increased  cost. 

While  discussing  the  difficulties  introduced  by  the  application 
of  superheaters  there  are  certain  advantages  which  to  a  large 
extent  offset  them.  Where  simple  engines  have  been  converted, 
they  have  shown  an  increase  in  capacity  that  may  be  roughly 
estimated  at  about  10  per  cent.  They  run  more  freely,  and  are 
decidedly  easier  on  their  fire,  allowing  an  inferior  grade  of  coal 
to  be  burned  with  less  dithculty,  to  an  extent  which  caused  a 
superheater  passenger  engine  to  handle  trains  without  loss  of 
time  when  similar  simple  engine  failed  to  do  so.  There  is  also 
a  notable  absence  in  superheaters  of  the  trouble  caused  by  water, 
and  on  the  whole,  providing  the  difficulties  mentioned  are  over- 
come, it  is  a  close  question  whether  superheater  engines  will  not 
average  less  failures  than  a  corresponding  number  of  simple  en- 
gines, and  they  will  certainly  handle  heavier  trains  and  make 
time.  Where  coal  is  expensive  and  the  question  is  one  of  the 
adoption  of  a  compound  or  a  superheater,  there  is  no  doubt  that 
the  latter  will  give  greater  economy,  with  a  smaller  cost  for  re- 
pairs and  less  trouble. 

The  results  in  fuel  consumption  appear  to  confirm  the  state- 
ments made  in  the  last  report,  namely,  10  to  15  per  cent,  in 
freight  service  and  15  to  20  per  cent,  in  passenger  service.  It 
does  not  appear  necessary  to  present  these  figures  in  detail,  as 
tliis  has  been  done  in  previous  years,  but  the  results  for  July 
to  December,  inclusive,  have  been  gone  over  by  sections  and 
months,  those  cases  being  selected  in  which  sufficient  work  was 
performed  by  the  two  classes  of  engines  being  compared  to  ren- 
tier the  results  reasonably  reliable. 

The  equivalent  coal  is  the  coal  which  the  class  of  engine  shown 
would  have  burned  had  its  consumption  per  ton  mile  been  equal 
to  that  of  the  class  taken  as  the  basis  of  comparison,  while  its 
relative  consumption  is  the  proportion  of  the  actual  to  the  equiv- 
alent coal.  As  these  quantities  are  calculated  month  by  month 
and  the  traffic  and  weather  conditions  thus  equalized,  this  method 
is  comparatively  accurate. 

The  comparison  of  simple  consolidation  engines  class  M-4b 
with  similar  "Vaughan-Horsey"  superheaters  is  shown  in  Table 
I,  from  which  the  average  consumption  of  the  simple  engines 
works  out  at  iiiVi  per  cent,  of  that  of  the  superheaters. 

The  consumption  of  compound  ten-wheel  freight  engines  D-9 
and  "Colq"  superheaters,  D-ioc  with  "Vaughan-Horsey"  super- 
heaters, is  shown  in  Table  2,  from  which  the  average  consump- 
tion of  the  compound  engines  works  out  at  100  per  cent,  and  that 
of  the  "Cole"  superheater  at  107  per  cent,  of  that  of  the 
"Vaughan-Horsey"  superheater. 

Table  3  shows  the  comparison  of  Pacific  type  superheater  en- 
gines. Class  G-2,  and  of  ten-wheel  superheater,  E-5g  with  ten- 
wheel  simple  engines.  Class  E-5.  The  ten-wheel  superheaters 
are  engines  converted  from  simples  and  are  otherwise  similar. 
From  this  table  the  saving  in  fuel  on  the  converted  engine  works 
out  at  21  per  cent,  and  that  of  the  Pacific  type  at  2254  per  cent. 


on  Lines  East,  but  this  figure  is  subject  to  the  larger  engine  do- 
ing more  work  for  the  same  weight  of  train  or  handling  heavier 
trains,  although  only  certain  sections  have  been  included  where 
this  variation  is  a  minimum.  The  results  on  the  Brandon  and 
Swift  Current  sections  are  remarkable  in  view  of  the  large 
amount  of  ct^.al  burned,  and  show,  with  a  total  of  5,250  tons,  a 
saving  of  about  35  per  cent. 

Table  1. 


SECTION. 

Class. 

Coal 

Relative 

1 
Actual.            Equivalent 

Con.sumption. 

Kartihatn 

M;4b 

2.999 
1,121 

86 
2,.3.S5 

61.S 
1.204 
8,413 

2.6^3 

SS5 

:,i62 

546 

:  mS2 

7 .4»iS 

Per  Cent. 

112 

Newport 

127 

Havflock 

107' 

Toronto 

lOs 

London 

113 

Xorth  Bay 

114 

All 

113i 

Table  2. 


iKnace D;9  S85 

Kenora ,  "  "si 

Brandon :  "  1.079 

All I  "  2,745 

Ijrnnce j  D-liJc  2,03(i 

Kenora "  9.012 

WinniiJeK '  "  15.498 

All "  27,540 


862 

781 

1,110 

2,753 

1.920 

8.288 
15,537 
25,745 


103 
KN) 

W\ 

106 
109 
995^ 
107 


Tablb  3. 


North  Bay     

G:2 

•* 

E,-5k 

246 

364 
363 
973 

2.753 

2.4% 

555 

99<i 

177 
270 
308 
755 

4,169 
3.890 

704 
1,281 

72 

Chapleau ,. 

74 

White  River     

S3 

All 

Brnndon                 

77  Ji 
66 

Swift  Current    

64 

North  Bay •. 

Smith  s  Falls 

79 

The  replies  show  that  the  question  of  lubrication  appears  to 
have  been  settled  by  all  roads  resorting  to  the  sight-feed  lubri- 
cator. 

Two  roads  report  satisfactory  results  with  a  single  central  con- 
nection to  the  valve  chest  as  on  ordinary  simple  engines,  but  the 
majority  are  using  the  separate  cylinder  connection  with  either 
one  central  or  two  separate  connections  to  the  valve  chest. 

On  the  Canadian  Pacific  some  engines  are  running  with  one 
central  connection  to  the  valve  chest  and  no  cylinder  connection, 
but  the  preferred  arrangement  is  the  separate  connection  to  the 
cylinders  with  one  feed  to  the  valve  chest  split  to  feed  to  both 
ends.  The  cylinder  connection  feed  is  generally  cut  down  to  a 
very  small  amount  when  running  and  most  of  the  oil  fed  through 
the  valves,  but  tlie  majority  of  the  men  prefer  to  have  it  in  case 
it  is  required. 


Tests  of  Briquetted  Coal. 


By  A.  W.  Gibes. 


These  tests  were  carried  out  under  the  direction  of  Dr.  J.  A. 
Holmes,  Expert  in  Charge,  Technologic  Branch,  United  States 
Geological  Survey,  at  the  locomotive  testing  plant  of  the  Penn- 
sylvania Railroad  at  Altoona. 

It  was  intended  to  ascertain  if  low  volatile  coals  of  a  semi- 
smokeless  nature  but  friable  and,  therefore,  not  fairly  satisfac- 
tory in  locomotive  use,  could,  when  briquetted.  be  used  to  reduce 
the  amount  of  smoke  and  prevent  the  loss  sustained  from  the 
discharge  of  cinders,  which  is  large  in  coals  of  this  character. 

The  coal  selected  had  the  following  proximate  analysis: 

Fixed   carbon    73.21  per  cent 

Volatile  combustible  17.75  per  cent 

Moisture    2.43  per  cent 

Ash     6.61  per  cent 

100.00  per  cent 

.Sulphur    . . . , 1.34  per  cent 

Calorific  value,  B.  T.  U 14918 

A  series  of  tests  was  run  with  the  raw  coal  and  another  series 
with  the  same  coal  briquetted  in  two  forms,  square  and  round, 
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and  experiments  were  made  with  the  percentage  of  binder  from 
3  per  cent,  to  8  per  cent.  .Ml  tests  were  run  on  the  locomotive 
testing  plant,  a  simple  cylinder  Atlantic  type  locomotive  being 
used,  having  a  total  heating  surface  including  fire  side  of  tubes 
of  2,320  square  feet  and  a  grate  area  of  55.5  square  feet.    ..  :.  .:  ^ 

The  series  with  the  raw  coal  was  run  in  such  a  way  as  to 
show  the  full  performance  of  the  boiler  from  low  rates  of  evap- 
oration to  the  highest  possible  rate  of  evaporation.  The  lowest 
rate  of  evaporation  was  about  18,000  pounds  of  water  per  hour, 
equal  to  8  pounds  per  square  foot  of  heating  surface ;  this  being 
increased  throughout  the  test  until,  with  the  briquetted  fuel,  an 
evaporation  of  44,500  pounds  of  water  from  and  at  212''  F.  was 
obtained.  This  is  equivalent  to  19  pounds  of  water  per  hour 
per  square  foot  of  heating  surface.  The  briquettes  were  fired 
with  ordinary  shovel  and  handled  in  the  manner  usually  em- 
ployed for  coal,  no  necessity  being  found  for  breaking  them. 

The  following  table  taken  from  a  plot  of  actual  results  show.s 
comparatively  the  evaporation  of  the  natural  and  briquetted  coal. 


When  the  rate  of  evapora- 
tion per  square  foot  of 

The  equivalent  evaporation  per  pound  of  fuel  is.  for 

heating  surface  is, 
pounds. 

Natural  Ivloydell  coal, 
pounds. 

Briquetted  coal, 
pounds. 

8 
10 
12 
14 
16 

95 
8.8 
8.0 
7.3 
6.6 

10.7 

10.2 

9.7 

9.2 

S.7 

The  quantity  of  cinders  collected  in  the  smoke  box  showed  no 
material  difference  as  between  the  raw  coal  and  the  briquetted 
coal.  The  quantity  collected  per  hour  when  burning  TOO  pounds 
of  fuel  per  square  foot  of  grate  was  about  400  pounds,  reaching 
a  maximum  of  about  750  pounds  per  hour  with  the  coal  being 
burned  at  the  rate  of  120  pounds  per  square  foot  of  grate.  Fire- 
box and  smoke-box  temperatures  were  practically  the  same  at 
the  same  rates  of  evaporation,  whether  the  coal  was  used  in  its 
raw  state  or  briquetted.  '  •.  .  ' 

The  apparent  reason  for  the  increased  evaporation  per  pound 
of  fuel  with  the  briquetted  coal  is  that,  although,  as  already 
stated,  the  loss  due  to  cinders  in  the  smoke  box  is  not  different 
as  judged  by  the  quantity  collected,  the  calorific  value  of  the 
cinders  from  the  briquetted  coal  was  lower  than  with  raw  coal, 
and.  further,  on  accoiuit  of  the  uniform  size  of  the  briquetted 
fuel  the  distribution  of  air  through  the  fire  permitted  more  com- 
plete combustion  and  liberation  of  heat  than  with  the  raw  coal. 

The  fuel  consumed  per  draw-bar  horse-power  with  the  locomo- 
tive running  at  a  speed  of  37.78  miles  per  hour  and  a  cut-off  of 
25  per  cent,  was  as  follows: 


k.iw  coal    

R  lund  briquettes 


•'^   '-.>  ',  f  •.•   •  •_•'  •  •,•  *  •'•  •  ,f  • 


•  ^i-.-'  4.48  pounds 
'. .'.     S.fiO  pounds 


Tills  is  equivalent  to  stating  that  the  amount  of  briquetted 
ooal  was  81  per  cent,  of  the  amount  of  raw  coal  required  per 
draw-bar  horse-power  at  this  speed  and  cut  off. 

Smoke  observations  were  made  by  Ringelmann's  method  and 
by  photographs.  By  this  former  method  no  smoke  is  indicated 
by  o  and  very  black  smoke  by  5,  there  being  a  total  of  six 
gradations  from  o  to  5  inclusive.  The  following  table  indicates 
for  a  portion  of  the  speeds  and  cut-offs  the  comparative  smoke 
readings,  these  being  an  average  of  a  large  number  of  observa- 
tions made  at  regular  intervals. 


Speed,  miles  per  hour. 

Cut  off. 

Average  smoke. 

Kind  of  fuel. 

Per  cent. 

28.34 

20 

1.2 

Raw  coal . 

28.34 

20 

0.8 

Round  briquette*. 

.S7.78 

25 

1.8 

Raw  coal. 

37.78 

25 

0.7 

Round  briquettes 

37.78 

30 

2.1 

Raw  coiil . 

37.78 

30 

1.8 

Round  briquettes. 

It  IS  evident  from  the  above  that  the  briquetting  of  this  coal 
materially  reduced  the  amount  of  smoke,  but  it  could  not  be  de- 
termined whether  the  difference  in  percentages  of  binder  used 
made  any  difference  in  the  smoke  produced.  w  .-V:  ■.■.'" 

.\t  the  end  of  one  test  at  about  37  miles  per  hour  and  a  cut-off 
of  32  per  cent.,  the  locomotive  was  shut  off  and  the  blower  put 
on  and  at  the  end  of  two  minutes  the  smoke  had  entirely  cleared 
from  the  stack.  Various  supplemental  tests  indicated  that  with 
care  the  locomotive  could  be  brought  into  a  terminal  where 
smoke  was  objectionable  by  the  proper  use  of  blower  and  judg- 
ment on  the  part  of  the  engincman  in  regard  to  the  amount  o( 
fuel  in  the  shape  of  briquettes  fed  to  the  fire.  There  was  no 
difficulty  in  starting  the  fire  with  briquettes,  the  same  method 
being  used  as  with  the  raw  coal. 


To  determine  the  effect  of  weathering,  a  numl)er  of  round  and 
square  briquettes  were  placed  on  the  roof  in  January  and  Feb- 
ruary and  examined  in  May  or  about  four  months  after,  and 
these  showed  no  change  whatever  in  their  condition. 
:'  ,  For  these  tests,  the  briquettes  which  had  been  made  at  the 
station  of  the  Geological  Survey  were  shipped  to  Altoona  care- 
fully stacked  in  open  gondola  cars  and  were  carefully  unloaded 
and  restacked.  Very  few  were  broken  and  the  amount  of  fine 
coal  abraded  from  the  surface  was  practically  negligible.  This 
method  of  handling  was  all  carefully  done,  but  if  the  briquettes 
had  been  shipped  for  regular  locomotive  service  it  is  not  thought 
tliat  the  breaking  and  abrasion,  due  to  handling  briquettes,  would 
l)e  a  serious  matter  for  regular  service. 


Subjects. 


Committee — C.  A.  Seley  (.cliairman),  D.  F.  Crawford,  L.  R. 
Pomeroy. 

The  committee  suggests  the  following  subjects  for  committee 
work  for  the  1909  convention : 

1.  The  organization  best  suited  to  obtain  economical  results  in 
maintenance  of  locomotives.  Le  Grand  Parish,  H.  D.  Taylor, 
D.  J.  Redding.  A.  Forsythe,  S.  J.  Hungerford,  H.  W.  Jacobs. 

2.  Driving  pres-^ure  for  firebox  rivets  and  the  advantage  of 
avoiding  seams  in  locomotive  crown  sheets.  W.  F.  Kiesel,  J.  H. 
Manning,  W.  A.  Robb,  H.  H.  Maxfield,  G.  Wagstaff. 

3.  Use  of  plug  and  ring  gauges  for  all  important  fits.  R.  N. 
Durborow,  A.  Stewart,  L.  H.  Turner,  H.  B.  Ayres. 

4.  Ash  pits  and  ash  handling  plants ;  the  best  and  most  efficient 
arrangement.  H.  S.  Hay^ard,  W.  Manchester,  F.  PL  Clark, 
John  Howard,  H.  M.  Currv. 

5.  Rolled  steel  wheels.  A.  S.  \'ogt,  H,  Bartlett,  J.  E.  Muhl- 
feld,  C.  H.  Quereau,  G.  W.  Wildin. 

6.  Standard  rules  for  testing  boilers  and  stay  bolts.  J.  T. 
W'allis,  T.  A.  Foque,  M.  E.  Wells,  M.  H.  VVickhorst,  W.  C.  A. 
Henrj'. 

7.  Standard  limits  governing  the  wear  of  locomotive  tires, 
as  concerns  height  and  thickness  of  flange  and  depth  of  chan- 
neling. E.  D.  Bronncr,  Robt.  Quayle,  R.  K.  Reading,  C.  E. 
Fuller,  J.  T.  McGrath.  ■^•-'' '-? 

8.  Advantages  of  water  purification  as  a  means  of  decreasing 
cost  of  locomotive  repairs  and  reducing  failures  on  the  road. 
W.  C.  Arp,  H.  Stillman,  G.  H.  Emerson,  R.  D.  Smith,  E.  B. 
Thompson. 

Q.  Investigation  as,  to  the  most  desirable  composition  of  mate- 
rial for  locomotive  driving  wheel  tires,  and  adoption  of  stand- 
ard grades  for  various  classes  of  service.  T.  W.  Demarest.  W. 
R.  McKeen,  J.  A.  Carney,  W.  A.  Xettlcton,  F.  M.  Whyte.  C.  B. 
Dudley. 

IN'DIVIDL'.M.    P.\PERS. 

1.  Heat  transference  of  tubes  and  plates.  Prof.  Qiarles 
Edward  Lucke,  Columbia  University. 

2.  Crane  hooks :  results  of  exhaustive  experiments  and  rec- 
ommendations as  to  design.  Prof.  Walter  Rautcnstrauth.  Co- 
lumbia Universitv. 


Value  ok  Specificatio\s  to  Pl'RCH.vsixg  Agents. — Many  pur- 
chasing agents  spend  half  their  time  trying  to  secure  fui*fther 
definite  information  than  is  ordinarily  furnished  at  first  in  re- 
gard to  supplies  they  are  asked  to  buy.  They  do  this  in  order 
to  have  some  specifications,  even  though  crude,  as  a  fair  basis 
on  which  to  compare  bids  and  place  orders,  which  will  insure  to 
some  extent  the  railroad  company's  receiving  the  quality,  sizes 
and  kinds  of  supplies  best  suited  for  its  requirements.  If,  there- 
fore, a  purchasing  agent  is  supplied  with  definite  and  complete 
specifications  and  drawings  prepared  by  experts,  covering  many 
of  the  most  important  articles  purchased,  the  result  is  certainly 
a  great  relief  to  the  purchasing  department.  It  simplifies  the 
work  there,  not  only  at  the  time  purchases  are  made,  but  later 
aigo  in  lessening  the  amount  of  correspondence  complaining 
about  defective  devices  or  inferior  workmanship  or  material. — 
W.  V.  S.  Tiiorne  before  the  New  York  Railroad  Club. 


The  Value  of  Our  Manufactured  Products. — In  1905  the 
value  of  the  product  of  our  manufactures  amounted  to  $16,866,- 
706,985 ;  the  total  receipts  of  the  steam  railroads  were  $2,325,- 
765,167.  In  manufacturing,  the  value  of  the  product  was  $1,152 
for  each  horse-power  installed  and  the  yearly  wages  amounted 
to  $248  per  horse-power.  In  the  railroad  industry,  the  gross  re- 
ceipts amounted  to  $555  and  the  yearly  wages  to  $224  per  horse- 
power, rated  on  a  basis  comparable  to  that  used  in  the  census 
report  covering  manufactures. — //.  St.  Clair  Putnam  before  the 
Conference  on  the  Conservation  of  Natural  Resources. 
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A  NEW  HIGH  POWER  WHEEL  LATHE. 


The  improvement  in  wheel  lathes  during  the  pas't  three  or  four 
years  has  been  continuous  and  has  constantly  continued  to  cut 

ittwn  the  time  of  turning  a  nair  of  locomotive  driving  wheels 

;ntil  it  has  been  reduced  to  such  a  point  that  the  time  lost  in 
liandling  and  setting  the  work  and  changing  the  tools  has  be- 
come relatively  of  much  greater  importance.  It  is  now  clearly 
cn-ident  that  any  further  noticeable  improvement  in  increasing 
the  output  of  wheel  lathes  must  be  looked  for  in  the  direction 
of  reducing  the  time  and  labor  of  performing  these  operations 
rather  than  increasing  the  size  of  cut  or  the  cutting  speed.  Rec- 
ognizing this  condition,  William  Sellers  &  Co.,  Philadelphia,  have 
developed  a  design  of  wheel  lathe  which,  while  having  all  the 
necessary  power  and  stiffness  to  take  the  heaviest  practical  cuts, 
possesses  a  number  of  new  features,  which  greatly  facilitate  the 
handling  of  the  work  and  the  tools. 

The  illustrations  on  the  opposite  page  show  the  general  ap- 
pearance and  several  of  the  more  prominent  new  features  of  an 
8o-inch  lathe  of  this  design.  It  will  be  noted  that  the  machine 
is  very  massive  in  construction  and  convenient  in  arrangement. 
The  driving  power  is  obtained  from  a  motor  located  back  of  the 
left  hand  head,  which  transmits  the  power  through  pinions  and 
gears  to  a  very  large  driving  shaft,  provision  being  made  for 
two  mechanical  changes  of  speed.  This  long  driving  shaft,  no- 
ticed just  below  the  face  plate  in  the  upper  left  hand  illustra- 
tion, transmits  the  power  to  the  face  plates  through  two  reduc- 
tions of  gearing,  the  final  pinion  driving  the  face  plates  being 
located  in  nearly  the  same  horizontal  plane  as  the  tools  and  on 
the  same  side  of  the  center.  In  this  manner  the  tool  loads  are 
transmitted  directly  through  the  face  plate  and  drivers  without 
imposing  any  pressure  on  the  spindle  bearings.  The  mechanical 
speed  changes  are  operated  by  the  handle  shown  in  the  front  of 
the  left  hand  head. 

Possibly  the  point  of  greatest  Interest  in  this  machine  is  the 
drivers  which  hold  the  wheels  to  the  face  plate.  This  new  form 
of  driver  has  been  designed  with  the  object  of  obtaining  a  con- 
struction which  will  securely  lock  the  wheels  against  the  pres- 
sure of  the  heaviest  cuts  without  side  strains  on  the  wheel  rims, 
and  will  also  hold  with  a  resistance  proportional  to  the  cut.  It 
was  also  desired  that  the  drivers  should  be  self-contained  and 
have  no  loose  parts  to  be  removed  or  replaced  in  changing 
wheels.  As  can  be  seen  in  the  illustrations,  these  objects  have 
been  fully  attained.  The  drivers  grasp  the  inner  and  outer  faces 
of  the  tire,  holding  it  securely  without  any  side  straining;  they 
are  clamped  entirely  by  one  set  screw,  which  can  be  tightened 
with  an  ordinary  short  wrench  and  are  provided  with  a  side  play 
which  is  utilized  for  producing  a  toggle  joint  effect,  resulting  in 
the  driving  power  being  increased  proportionally  to  the  resistance 
of  the  cut.  The  clamping  arm  is  pivoted  to  a  floating  block  and 
is  arranged  with  a  latch  which  holds  it  in  the  open  position  after 
being  released  and  allows  the  wheels  to  be  removed  without  in- 
terference. Each  driver  is  mounted  in  a  swinging  frame  or  plate 
secured  to  the  face  plate  of  the  lathe,  which  permits  them  to  be 
conveniently  adjusted  to  suit  the  diameter  of  the  wheels,  loca- 
tion of  crank  pins,  number  of  spokes,  etc.  The  most  rigid  tests 
hav^e  shown  this  new  type  of  driver  to  be  entirely  successful  in 
every  particular. 

Another  very  interesting  new  feature  of  this  lathe  is  found  in 
the  turret  tool  holders,  which  are  clearly  shown,  as  mounted  on 
the  tool  bench,  in  the  lower  left  hand  illustration.  The  turrets 
are  arranged  for  carrying  four  finishing  tools  and  the  center 
clamping  bolt  has  a  transverse  opening  which  allows  a  long  bar 
of  tool  steel  to  be  used  for  the  roughing  tool.  The  other  tools 
not  being  subject  to  so  frequent  renewals  can  be  made  conven- 
iently with  short  shanks.  The  turret  is  rotated  by  a  ratchet  hand 
lever  and  when  the  various  working  positions  are  reached  a 
spring  latch  holds  it  in  place.  A  further  motion  of  the  hand 
lever  then  clamps  it  firmly. 

The  front  of  the  openings  in  the  turrets  for  the  forming  tools 
is  made  with  a  slight  taper  to  fit  a  corresponding  taper  on  the 
tool  socket.  The  tools  are  thus  accurately  centered  and  securely 
held  against  side  motion,  and  it  also  permits  a  reduction  in  the 


size  of  the  tool  body  without  decreasing  the  broad  bearing  sur- 
face which  supports  the  cutting  edge. 

The  turrets  are  mounted  on  slide  rests,  which  are  of  very 
heavy  construction  and  are  set  low.  They  are  carried  on  a 
bench  adjustable  by  racks  and  pinions  to  suit  the  diameters  of 
the  wheels.  The  base  of  the  slide  rest  is  arranged  to  swivel 
on  the  bench  to  suit  the  angle  of  the  wheel  tread.  The  slides  are 
each  provided  with  a  feed  ratchet,  the  connections  for  which 
are  fitted  with  ball  joints.  A  convenient  micrometer  screw  and 
stop  on  the  side  of  the  cross  slide  enables  the  wheels  to  be  rough 
turned  to  the  same  diameter  without  calipering.  The  stop  can 
be  swung  aside  while  finishing. 

The  spindle  caps  on  the  heads  are  worthy  of  attention  and 
are  made  in  one  continuous  piece,  providing  a  nearly  solid  sup- 
port for  tbe  hardened  steel  step,  which  is  placed  at  the  end  of 
the  spindle  for  taking  end  thrusts.  Secured  to  the  face  plates 
are  flanged  bearings  through  which  the  sliding  spindles  pass, 
greatly  reducing  their  overhang  when  supporting  the  work. 
These  bearings  are  supplied  with  split  tapered  bushings  for  tak- 
ing up  wear,  and  to  maintain  an  easy  fit  without  lost  motion. 

Speed  changes,  both  mechanical  and  electrical,  are  provided 
which  give  spindle  speeds  varying  from  f^  to  l^  turns  per  min- 
ute with  numerous  intermediate  steps.  The  right  hand  head  is 
operated  along  the  bed  by  a  small  motor  located  on  the  bed  plate 
and  shown  at  the  extreme  right  of  the  center  picture  in  the  upper 
row.  A  lever  is  provided  for  disengaging  the  driving  pinion 
when  it  is  desired  to  change  the  relation  of  the  face  plates,  as 
when  changing  from  a  right  to  a  left  hand  lead. 

A  test  was  recently  made  with  one  of  these  machines  at  the 
Sellers  plant,  in  Philadelphia,  which,  in  spite  of  the  fact  that  the 
machine  was  operating  under  a  number  of  disadvantages,  such 
as  being  mounted  on  blocks  about  4  ft.  above  its  normal  level, 
and  also  for  the  lack  of  facilities  for  handling  the  wheels  to 
and  from  the  lathe,  which  would  be  provided  in  all  railroad 
shops,  gave  some  very  remarkable  results.  Three  pairs  of  wheels 
were  turned  in  two  hours  and  ten  minutes,  which  included  a  loss 
of  six  minutes  because  of  a  broken  tool.  The  actual  time  of 
turning  one  pair  of  wheels,  67  in.  in  diameter  and  _6'4  in. 
face,  was  37  minutes.  They  were  released  and  taken  out,  low- 
ered to  the  floor  and  anotlicr  pair  of  ♦he  same  size  were  taken 
up  and  put  into  place  all  in  ten  minutes.  This  second  pair  of 
wheels  was  turned  in  28  minutes  and  released  and  delivered  upon 
the  floor  in  two  minutes.  The  drivers  were  then  changed  in  po- 
sition to  suit  78  in.  wheels  and  a  pair  was  taken  from  the  floor, 
put  in  and  clamped  fast  in  three  minutes  and  twenty-two  seconds. 
These  wheels  had  been  previously  turned  and  were  in  a  condi- 
tion of  what  might  be  required  in  truing  up  a  pair  of  new  tires. 
The  actual  turning  time  upon  this  pair  was  nineteen  minutes. 
The  wheels  were  taken  out  and  delivered  upon  the  floor  and  the 
slings  removed  in  four  minutes.  In  all  of  this  work  the  treads 
were  turned  smooth,  ;.  c,  the  roughing  cuts  were  entirely  ob- 
literated. /During  this  test  while  taking  a  cut  with  15/32  in.  feed, 
an  averag^  depth  of  y^  in.,  and  a  cutting  speed  of  12  to  15  ft 
per  minute'  on  each  of  two  78  in.  tires,  an  average  of  211  am- 
peres were  required  by  the  motor. 

The  net  finished  weight  of  an  80  in.  lathe  is  115,565  lbs.  The 
address  of  William  Sellers  &  Co.,  the  builders  of  this  machine, 
is  1600  Hamilton  street,  Station  "J,"  Philadelphia,  Pa. 


Conservatism  ox  R.^ilroaps. — Equally  restrictive  to  the  in- 
troduction of  any  new  device  or  system  on  a  railway  is  the  ex- 
treme element  of  conservatism  that  has  such  a  strong  hold  in 
the  minds  of  the  average  railway  official,  from  the  heads  of 
departments  down  to  the  foremen,  and  even  to  the  men  in  the 
shops;  a  conservatism  fostered  by  years  of  unbroken  habitude, 
and  firmly  established  by  following  devoutly  the  recurrent 
routine  of  daily  duties.  From  this  conservatism  itself,  coupled 
with  a  fear  of  disapprobation  should  a  mistake  be  made  in  the 
adoption  of  some  method  or  device  differing  from  the  old  and 
established  regime,  springs  a  destructive  criticism  which,  though 
it  may  be  given  with  the  object  of  self-protection,  often  results 
in  an  irreparable  loss,  both  to  the  object  of  criticism  and  to  the 
criticiser. — H.    W.  Jacobs  in   The  Etiginccritig  Magaslnc. 
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A  NEW  HIGH  POWER  WHEEL  LATHE. 


lire  improvement  in  wheel  lathe?  durinu;  the  pasit  three  or  iCftirv 
;irs  has  been  continuous  and  has  constantly  continued  to.  ctit- 
A 11    iliv   tiine  of   tiirniiij;   a  nair  «>t*  UtcAiliotivv  flrivinj;  \vhceJ> 
/il   it   has  been   reduced  to   suoli   a   point   tluit  the  time  lost  in 
!uHit:g  and  scttinji  the  work  and  clianging  the  tools  has  be- 
iiie  relatively  of  much  greater  importance.     It  is  now  clearly. 
ridcnt   that  an\    further  noticeable  improvement   in   increasing^ 
-  output  of  wheel  lathes  nuist  be  looked  for  in  the  direction 
•   reducing  the  time  and  labor  of  performing  these  operations 
jher  than  increasing  the  size  of  cut  or  the  cuttinu  speed.     Rec- 
-nizing  this  condition,  William  Sellers  &  Co.,  Philadelphia,  have 
.1  veloped  a  design  of  wheel  lathe  which,  wliilc  having  all  the 
Kcessary  power  and  stiffness  to  take  the  heaviest  practical  cuts, 
possesses  a  number  of  new  features,  which  greatly  facilitate  the 
andling  of  the  work  and  the  tools. 

The  illustrations  on  the  opposite  page  show  the  general  ap- 
■varance  and  several  of  the  more  prominent  new  features  of  an 
N_>-inch  lathe  of  this  design.     It  will  be  noted  that  the  macliinc 
•!>  very  massive  in  construction  and  convenient  in  arrangement,- 
rhe  driving  power  is  obtained  frotn  a  motor  located  back  of  the 
■lift  hand  head,  which  transmits  the  power  througlt  pinions  and 
-icars  to  a  very  large  driving  shaft,  provision  being  made   for 
two  mechanical  changes  of  spee<l.     This  long  driving  shaft,  no- 
ticed just  below  the  lace  plate  in  the  upper  left  hand  il'.ustfa- 
•.■<n.  transmits  the  power  to  the  face  plates  through  two  roduc- 
luus  of  gearing,  the  final  pinion  driving  the  face  pl.ites  lieing 
'  -cated  in  nearly  the  same  horizontal  plane  as  the  tools  anil  on 
!u-  same  side  of  the  center.     In  this  maimer  the  toolloads  afe^ 

•  msmitted  directly  through  the  face  plate  and  driyers  \Vithoat  ■- 
•tnito-iiig  any  pressure  on  the  s[iindlo  bearings.     The  mechanical 
■:>oed  changes  are  o]ier.iTid  by  the  h.'indle  ^Iiowh  in  tlie  front  of 

■le  left  hand  head. 

Possibly  the  point  of  greatest  interest  in  this  tn.achine  is  the  ; 
irivers  which  hobl  the  wheels  to  the  face  plate.     Tliis  new  form 

•  f  driver  has  been  designe<l  with  the  ol>jecl  of  obtaining  a  con- 
-Tuction  which  will  securely  lock  the  w!ieel>  against  ihc  pres- 

lire  of  the  heaviest  cuts  without  side  strains  on  ..the  wheel:  rims, 
an«l  will  also  hold  with  a  resistance  proportional  tr^»  the  cut.  It 
was  also  desired  that  the  drivers  should  be  self-contained  and 
li.ave  no  loose  parts  to  be  removc(l  or  repl.aced  hi  changing 
wheels.  As  can  be  seen  in  tlie  illustratioris,  these  objiccts  haye 
been  fully  attained.  The  drivers  grasp  the  inner  and  outer  faces 
of  the  tire,  holding  it  securely  without  any  side  straining:  they 

trc  clamped  entirely  by  one  set  screw,  whicli  can  be  tightened 
with  an  ordinary  short  wrench  and  are  provided  with  a  side  play 
which  i-^  utilized  for  producing  a  toggle  joint  eflFeet.rcisuhing  in 
•he  driving  power  being  increased  proportionally  to  tlie  resi>;tance 

•f  the  cut.  The  clamping  arm  i*;  pivot<d  to  a  floating  bl<xk  and 
;-^  arranged  with  a  latch  wliich  Iiolds  it  in  the  ojh'U  p«>sition  after 
^'Cing  released  and  allows  the  wheeli  to  be  n^trjoved  wiftlihirt  i 
'erference.  Each  driver  is  mounted  in  a  swinging  frame  or  plate 
-ecured  to  the  face  plate  of  the  lathe,  wliicli  permits  them  to  bo 
■onveniently  adjusted  to  suit  the  diameter  of  the  wluel«,  loca- 
tion of  crank  pins,  number  of  spokes,  etc.  The  most  rigid  tests^ 
hav^  shown  this  new  type  of  driver  to  he  entirely  successful  in 
Yvery  particular. 

Another  very  interesting  new  feature  of  this  l.ithe  is  found  in 
the  turret  fool  holder.'!,  which  are  clearly  shown,  as  mounted  on 
the  tool  bendi,  in  tlie  lower  left  han<l  illustnation.  The  tuttets 
arc  arranged  for  carrying  f<Kir  finishing  tools  and  the  center 
il.nnping  1m lit  has  a  transverse  opening  which  allows  a  long  bar 
of  tool  steel  to  be  used  for  the  roughing  toiil.     The  nther  tool? 

"t  being  subject  to  so  frequent  renew.als  can  l>e  madic  conveti-: 
ietitly  with  short  shanks.    The  turret  is  rotated  by  a  mtchet  h-aiid 
!<  ver   ami    wlien    the    various   working   j)ositions   arc   reached   a 
-pring   latch   holds   jt    \n   place.     .\    further   motinn   of   the  band 
lever  til  en  clamps  it  firmly. 

The  front  of  the  openings  in  the  turrets  for  the  forming  to.jl5 

s  made  witli  a  slight  taper  to  fit  a  corresponding  taper  on  the 

•  ...1  <i<>cket.     The  tools  are  thus  accurately  Centered  and  "^ecurely 

(M  against  side  motion,  and  it  also  pcmiits  a  reduction  in  ttie 


<i/C  of  the  tool  body  without  decreasing  t4ic  broad  hcarn%g  sur- 
face which  supports  the  cutting  edgt.  V. 
>  ■Ihe.  turrets  are  niounte«l  on  slide  res^s,  tyhich  sur'^f :^y^^ 
heJiyy  constfticiicrti  and  iarc.  set ;  low.  '.  They,  are  carrietl  on  .  a. 
liencli  adjustable  by  raicks  and  pinions  to^  suit,  the  diamelef*  of 
the  wlieels.  The  base  of  the  slide  rest  is  armngexr  to  swivel 
on  tile  bench  to  suit  tlie  angle  of  the  wIk'cI  tread.  The  slides  arc 
each  provided  with  a  feed  ratchet,  the  connections  for  -wliich 
are  fitted  with  ball  joints,  A  cohrenient  micrometer  sere*:-  and 
stop  on  the  side  of  the  cross  slide  en.ables  the  wheels  to-be  tough 
turned  to  the  saine  diameter  wiihpm  cah|M:riiig.  The  stop  o.tn 
be  swung  aside  while  finishing.  .' 4  :^  '^XV  i  •' ■  -   :■'} 

The  spindle  caps  on  the  heads  are  Worthy  of  attention  and 
are  made  in  one  continuous  piece,  providing  a  nearly  solid  sup- 
port for  the  hardened  steel  step,  which  is  placed  at  the  end  of 
the  spindle  for  taking  end  thrust^.  Secured  to  the  face  plates 
are  flanged  Warings  through  which  the  .sliding  spindle?  pass, 
greatly  reducing  tJieif  overhang  when  supporting  the  work. 
Tliese  bearings  are  suppljed  with  split  tapered  bushings  for  tak- 
ing; up  wear,  and  to  maintain  .tu  easy  lit  without  1<.»1  motion. 
':  -Speed  changes,  both  mechanical  and  electrical,  a*e.  provided 
which  give  spindk  speeds  varying  from  ?-s  to  f Vicunas  per  min- 
ute with  numerous  intermediate  steps.  The  righj  hand  head  is 
operated  along  the  bed  by  a  small  motor  l«X"ited  on  the  bed  plate 
and  shown  at  the  extreme  right  oif  the  ceiuer  piciure  in  the  upper 
row-:  -  iAfJeyer  is  projvided  for  disengagiiig  the  driving  pinion 
when  it  is  desired  to  change  the-  re  tit  ion  of  the  face  pUtes»  as 
when  changing  from  a  right  to  a  left  hand  lead. 
:  A  test  was  recently  made  with  one  of  these  machines  at  the 
Sellers  plant,  in  Philadelphia,  which,  in  s^te  of  the  faict  that  the 
niachine  was  operating  under  .a  ftltfmbeT  of  disad\^ntages,  such 
as  being  mounted  on  Idocks  about  4  ft.  above  its  normal  level, 
and  al^o  for  the,  lack  of  facilities  for  handling  the  wiicels  to 
aird  from  the  lathe,  which  wouhl  be  provided  in  all  railroad 
shops,  gave  some  vcrj-  remark.able  results.  Three-pairJ  of  wheels 
"were  turned  in  two  hours  and  ten  minutes,  which  included  a  loss 
oi  .six  minutes  because  of  a"  lirvfkcn  ttX)l.  The.. actual  time  of 
turning  one  paii"  :of  wheels^  6"  in^  in.  diametvf  .and  6*4  ih. 
face,  was  37  rtiinutes.  They  were  released  and  taken  odtj  low- 
ered to  the  floor  and  ;ini*tlier  pair  of  the  s.ame  iize  were  t.'iken 
up  and  put. into  place  .all  in  ten  minute^'.  This  <iecond  pair  of 
wheels  was  turned  in  ,^8  minutes  and  released  and  deliveretl  ui>on 
the  floor  in  (wotltintttes.  The  drivers were  then. changed  in  po- 
sition to  suit  78  in,  wheels  and  a  pair  was  taken  from  the  fltHjr, 
put  in  and  clampe«l  fast  in  three  minutes  and  tweuty-twii  secon<ls. 
These  wheels  had  been  previou<^ly  turned  and  were  in  a  condi- 
tion of  w\hat  might  be  requifeclJn  truing  up  a  pair  of  pcW  tires. 
Tlie  actual  turning  time  upon  this  pair  was  ntneteeti  minutes. 
1  he  wheels  were  taken  fnix  and  delivered  npf'yi  the  rt<;»or  and  ihe 
slings  re-moved  in  four  minuter.  In  all  of  this  work  the  trea<ls 
were  turned  smooth,  7.  r.,  the  roughiiig  cuts  were  entirely  ob- 
literated. During  thi<;  test  while  fakinji;  a  cut  with  15/.V  in.  feed, 
an  aver.age  depth  <>f  lis  in,  ami  .Tcittting  speed  of  12  to  15  ft, 
per  nmutte  on  each  of  two  7S  iii.  tires,  an  ayera^jP'^of  211  am- 
peres were  required  by  the  m«4or.       ''    :   -   .  ^  J,'  V  .       '/,  . 

■  The  net  finished  wvigb.t  of  an  -80  ifi.  lathe  is^  IJ5o<^  lbs.  The 
a«ldress  of  William  Sellers  &  Go.,  the  builders  of  this  machine, 
is  1600  ilamihori  street.  Station  "T."  Phikuklphia.  P.i 

Gox.sEKVATTSM  ox  Railro.vp?*.— Equally  restrictiyi&:  "to  the: ;«tt- 
t roduct ion  of  any  new  device  or>ystem  o)n  a  railway  is-  the  ex- 
treme element  of  coiiservatisni  th.'it  has  such  a  sn"'*"S  l^^d  in 
tile  minds  of  tlie  average  railway  v.tficial;fretn,i  tin-  heads  of 
(lejiartnients  (|own  t<»  ihc  toremen,  and  even  lo. the  nun  in  the 
ihops:  a  ctHiservatisnf  fostered  b>^>^^^^^  h.abitude, 

and  firmly  established  by  folb.wittg.  devoutly  the  recurrent 
routine  of  daily  dntiosKroni  this  conservatism  itself.  coupKnI 
with  a  fear  of  disapprol«ti<»n. should  a  mistake  be  made  in  tlie 
.adopti<m  pf  scitae  niethod  f>r  dovic^e  tUitorittpr  from  the  oM  an«l 
established  regiiile,  springs  a  dVsiritcti^ecriticiHn  .wliich.  though 
it  m.ay  be  given  with  the  object  Vvf  self  protixnion.  ofttii'  results 
in  an  irrej)aral)le  loss,  both  to  the  tubject  of  vriticiMn  and  *"  '!'■ 
^riticfe'r.-—//;  If "  ^ncnh  in  lltt-  i:4iiiiut-<'niut-  MiMiirinx- 
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AIR  COMPRESSORS  FOR  THE  RAILWAY  SHOP. 


By  H.  Edsil  Barr. 


The  rapid  modtrnization  of  the  railway  shops,  in  equipment 
and  methods,  has  inehided  the  increased  use  <>t  compressed  air 
for  many  purposes.  The  compressor  plant  has  become  of  vital 
importance  and  there  is  a  demand  for  a  high  grade,  ni^sied.  .iml 
thoroughly  substantial  compres.sor  equipment  capable  of  giving 
constant,  economical  service  at  high  pressure  aii<l  increased  speed 
compared  with  tiie  light  :nul  uneconomical  machine  connnonly 
in  Use  a  decade  past.  The  macliines  illustrated  herewith  have 
been  recently  added  to  the  line  of  air  compressors  built  by  the 
Bury  Compressor  Company,  Erie,  Pa.,  and  are  specially  adapted 
to  railway  shop  service. 

Ihe  massiveness  and  rigidity  of  these  machines  are  apparent. 
The  frames  are  of  the  bored  guide  type,  with  heavy  duty  (juar 
ter  b«».x  bearings,  which  are  tied  into  the  frame  body  by  heavil.. 
ribbed,  long  sweep  housings.  The  air  and  steam  cylinders  are 
helil  rigidly  in  line  l)y  the  circular,  internally  tlanged  yoke,  which 
is  provided  with  large  side  holes  for  conveniently  reaching  the 
stufling  bcxes.  The  machine  proper — frame  and  cylinders,  witli 
attached  parts — is  secured  by  through  and  tap  bolts  to  an  ur. 
usually  deep  sub-base,  which  on  the  two-stage  machines  includes 
tile   intercooler,   m.iking   the  entire   outbt   self-contained,  of   per 


head  is  of  bo.\   form,  with  adjustable  shoes  and  steel  wrist  pin 
drawn    in    on   a   continuous   taper   and    securely    fastened.     Tli'j 
careful   construction   of   all  bearings   and  the   methods  used  tu 
insure  perfect  alignment  make  these  machines  remarkably  smoot: 
in  operation  with  small  friction  loss. 

The  steam  valve  is  a  balanced,  double  ported  slide  type,  havinvr 
very  short  steam  ports,  and  is  well  suited  to  the  operation  of  ,; 
compressor  or  engine,  giving  economical  service  with  little  atten 
tion  aside  from  lubrication.    The  steam  cylinders  are  lagged  wit! 
asbestos  to  reduce  radiation,  and  are  covered  with  a  heavy  poi 
ished  blue  steel  jacket.     The  cranks  of  the  duplex  machine  ar 
protected  by  a  polished  steel  guard  with  heavy  angle  iron  piece.^, 
and  the  single  crank  machine  may  also  be  so  fitted. 

Tlie  air  valves,  the  vital  parts  of  any  compressor,  as  ordinarily 
furnished,  are  of  the  automatic,  direct  lift  type,  with  spring 
cldsv.ro,  opt  rating  in  cuides  of  a  recently  improved  form,  whicli 


Flfi.    I. — DLTLEX   BURY  CO.MPRESSOR — BUILT    WITH      SIMPLE   OR   TWO-STACK    .\1K   .\.\ll   SI.Ml'LE   OR    CO.MPOUND    STE.\M    CYLINDERS. 


manent  alignment  and  adapted  to  run  as  satisfactorily  on  a  good 
timber  cribbing  as  on  a  more  permanent  fnundation  of  concrete 
or  brick. 

The  crank  shafts  and  connecting  rods  are  of  forged  open 
hearth  steel.  The  crank  of  the  duplex  macliines  is  of  the  built 
up  type,  with  balanced  disks  forced  on  the  shaft  and  held  by 
tw<»  keys.  The  pin  is  forced  in  and  riveted.  Tlie  various  opera 
tions  in  the  buildiirg  up  of  this  crank  are  done  witii  a  care  and 
precision  which  makes  the  completed  crank  practically  as  solid 
and  true  as  if  made  from  one  piece.  The  single  crank  shaft  is 
slotted  from  a  single  forging,  the  pin  and  journals  are  turned 
with  large  fillets,  and  the  sliaft  is  fitted  with  counterweighted 
disks  mounte<l  on  the  wings  of  the  crank  by  a  .special  construc- 
tion, the  joints  being  all  machined  and  no  babbitt  or  other  soft 
metal  likely  to  loosen   from   shrinkage  being  used. 

The  connecting  rods  have  the  approved  marine  crank  end  and 
solid  crosshead  end.  Tlie  crank  end  boxes  are  lined  witii  liabbitt 
and  the  crosshead  boxes  are  phosphor  bronze.  .\11  babbitt  in 
the  main  bearings  and  connecting  rods  is  poured  into  dovetailed 
recesses,  after  which  it  is  pietied  thorouglily  to  overcome  shrink- 
age, and  the  box  is  boreil  to  fit  the  pin  or  journal.     The  cross- 


possess  features  worthy  of  special  attention.  The  most  common 
form  of  inlet  valve  guide  is  made  of  brass  and  screwed  into  the 
wall  of  the  cylinder  or  hcafl.  This  thread  is  straight,  and,  being 
depended  upon  to  a  great  extent  for  tightness,  is  made  a  good 
tit  in  the  tapped  hole.  Tlie  guide  is  made  of  brass  to  prevent 
its  corroding  to  the  cylinder  metal  in  the  thread,  as  it  would  if 
it  was  of  iron,  but  as  fully  an  annoying  trouble  is  experienced 
by  the  cylinder  oil  working  in  around  the  thread  and  becoming 
carbonized  from  the  heat  of  compression  to  an  extent  which 
makes  it  extremely  difficult  to  remove  the  guide.  In  some  cases 
which  have  come  under  the  writer's  notice  it  has  been  necessary 
to  chip  the  guide  out.  Some,  knowing  the  possibility  of  this 
trouble,  h.ive  resorted  to  removing  the  guides  once  a  week  and 
cleaning  with  gasoline.  This  is  effective,  but  the  softer  thread 
of  the  brass  soon  wears  loose  from  frequent  removal,  and  few- 
operators  will  go  to  this  troul)le.  In  fact,  often  the  opportunity 
is  not  available. 

It  becomes  advisable,  therefore,  to  avoid  the  necessity  of  such 
attention,  and  the  guide  adopted  accomplishes  the  purpose  ad- 
mirably. The  guide  and  seat  are  one  piece,  an  iron  casting, 
which    screws    into    the    metal    of    the   cylinder   in    the   cool   air 
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FIG.  2. — CLASS   a   S.   CLRY  COMPRK.-^SOK — 12,    1 4  AM)   I6-INCH   STROKE. 


]i;issagt  wall  only.  A  little  grai)liite  and  oil  applied  wlun  the 
miide  is  put  in  prevent  rusting  at  this  point.  The  portion  of  the 
guide  entering  the  cylinder  wall  is  not  threaded  and  is  a  com- 
paratively free  fit,  tightness  being  secured  by  screwing  the  guide 
down  on  a  thin  corrugated  copper  gasket  under  the  shoulder. 
I  lie  inside  of  the  guide  near  tiie  bottom  is  of  hexagonal  shape. 
:o  be  engaged  by  a  special  wrench  furnished  for  removing  and 
rrjjlacing  the  guide.  The  cap,  which  firmly  locks  the  guide,  has 
;i  hexagonal  projection  which  fits  the  same  wrench.  On  the  high 
l>ressurc  cylinder  of  two-stage  machines  a  copper  gasket  is  also 
placed  under  the  cap,  so  that  the  fit  in  the  cylinder  is  not  de- 
pended upon  for  tightness,  and  the  guide  can  Ijc  removed  in  a 
traction  of  the  time  ordinarily  required. 

The  discharge  valve  guide  screws  into  the  discharge  passage 
wall  and  rests  on  a  corrugated  copper  gasket  on  the  cylinder 
wall.  The  seat  is  contained  with  the  guide,  avoiding  wear  on  the 
cylinder,  and  the  seat  being  removable  is  readily  inspected  and 


the  VaU'e  may  be  groirnd  in  without  danger  of  emerj'  entering 
the  cylinder.  This  is  a  great  improvement  over  allowing  the 
valve  to  seat  on  the  cylinder  wall,  or  screwing  a  separate  seat 
into  the  cylinder  wall.  Such  a  seat  persists  in  working  loose 
under  the  constant  hammering  of  the  valve,  and  if  not  noticed 
at  once  the  thread  is  destroyed  on  the  seat  and  sometimes  m 
the  cylinder.  By  a  simple  device  the  discharge  valves  are  ren- 
dered quiet  running  and  very  positive  in  operation. 

The  positive  inlet  valves,  furnished  on  special  order  only,  are 
placed  in  the  cylinder  barrel  instead  of  in  the  heads,  as  is  usual 
with  this  type.  The  heads  are  thus  entirely  free  from  mech- 
anism, have  full  cooling  area,  and  being  much  lighter  than  the 
usual  form  are  easily  removed  by  one  man.  Lubrication  is  ef- 
fected by  high  grade  sight  feed  devices  or  by  force  feed  or  grav- 
ity system,  as  desired.  Duplex  machines,  as  shown  in  Fig.  i, 
have  been  shipped  to  the  Pennsylvania  Railroad  Company,  Frick 
Coke"  Company,  Oak  Park  Power  Company,  etc. 


RYERSON  FLUE  VELDING  MACHINE. 


It  is  now  generally  conceded  that   tlie  most  satisfactory  and 
rapid  flue  welding  can  be  done  on  the  roller  type  of  machine 
•tnd  the  greatest  development  has  been  in  this  type.    One  of  the 
latest  designs  of  this  kind,  evolved  after  a  careful  study  of  the 
requirements  of  the  service,  is  being  built  by  Joseph  T.   Ryer- 
(•n  and  Son,  of  Chicago,  and  is  shown  in  the  accomparying  il- 
lustration. 
This  machine  consists  of  a  very  substantial  base  on  which  a 
haft  is  mounted  in  suitable  lK>arings.     This  shaft  carries  a  driv- 
'g  pulley,  or  gear  wlieel  if  electrically  driven — and  a  flywheel 
'  one  end  and  an  internal  roller  carrying  mandrel  at  the  other. 
I  his  mandrel   closely   resembles   the   ordinary   type   of   flue   ex- 
ander  and  is  designed  to  roll  tlie  inside  of  the  tube  during  the 
elding  process.     Mandrels  of  ditTerent  sizes  are  prt)vided  with 
he   machine   and   are    interchangeable   by    simply    screwing    the 
hreaded  end  into  the  driving  shaft.     This  end  of  the  shaft  also 
irries  a  steel  head,  which  is  provided  with  arms   for  carrxing 
irge   rollers   for  rolling  down   the   outside   of  the  tube   during 
elding.     These   outside    rollers   are    disposed   directly   opposite 
he  inside  rollers  and  are  adjustable  for  any  thickness  of  tube. 
:'hey  are  brought  down  toward  the  mandrel  by  means  of  a  foot 
readle,  which  will  be  noticed  in  the  illustration.     The  construc- 
lon  is  such  that  these  outside  rollers  canr.ot  approach  the  man- 
!rel  rollers  any  closer  than  the  thickness  of  the  ti:be  wall  for 
■  hich  they  are  adjusted. 

It  will  be  seen  that  this  machine  possesses  a  number  of  im- 
i>ortant  features  providing  for  very  rapid  and  accurate  work 
•nd  in  addition,  because  of  the  absence  of  ary  air  or  steam  con- 


nections, it  is  more  or  less  of  a  portable  type.  The  construction 
of  the  adjusting  device  is  such  that  it  requires  no  skill  on  the 
part  of  the  operator,  but  is  still  so  accurate  as  to  provide  for  ad- 
justments of  i/ioo  of  an  inch.     For  performing  this  operation 


KVERSON    FLUE    WELDINlJ    MACHINE. 

a  cold  tube  is  placed  on  the  mandrel,  the  arms  of  the  machine 
are  brought  down  and  the  rollers  simply  set  to  touch  the  tube 
and  then  tightened  in  place.  There  are  no  gears  required  and 
the  machine  is  practically  noiseless  in  operation. 
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I'.V     II       I'.liSir.    f'AKK. 

r.i|ii»l  tno«Knii/JitK»n  "I    thf-  raiUv.'iy   ^iuip?.,  iii:,eftu!p>nciii 

•Ii<>(l>.  has  ijH'Imkd  ^^io  Mioria>i(l  iNt-  <«t'  oiiniprf^^iil   air 

iiiy  {fUl'.ixi'^v'.      Ilu;  connH'v^."'""  plain   lias  iKcoiivt    >>i  vital 

:   i.v>rt;mi;o'  aijtl  thv^ic  i^-«  tlvrti;in(i . f nr  a  liiiih  sjratle,  riii;i;vfl.  anil 

;  "!/>4>tilily.  swfc^tautiul  ttMu^r^'^J^V*"  *^'MU'H"'«^'^^^^^  rapaltU    ..:'  >jiviiiii 

'ir.i'ciMHinncal  scrvitv  at  liiiili  prv-Miic  ami  iinrvaM-il  -pti-I 

!    witli   tlu:    Itiihi    ;H;tl   iiiHCiii;o-niral    inaoUiiu-  ooniiUKnly 

'kca*iv  past.     Thr  nKivhiiu'v  illii«.iravi'<l'  tuMvwitli   Iia\^ 

•    ciniiy.  a«l<i«'<i  U»  rhi-  lino  nf  air  v<'iiil"^^""'~  '•"'''  '•>    '''* 

I'.ury  Q>«<)pK'>>t>i-  O'linianx.   Krin'.  I'.i..  ati'l  arr  ^inii.illv    ailapu- i 

•■     t'allwiiy  iiitip: -«.rvi«;i'. 

i  h  •  'jjuii>i"t.fn-ss  tih*l  rij^^iility  fif.  t!u*i»c  iiiaoiiiiu-^  aw  ajiiiaiMit 

i'       ::i;u  t   the  l)<;'rc<l  i;iiitk-"^ty|H.\  with  hc-a\  y  <litty  cpiar 

\'vlKimit^>.  u-hidfairv/Vic^^^^^  tranu-  ImhIx   I»y  licaxil.. 

ri.'v  •".•  I'^ittf  sw»-tp  h<nisinf;>.     Thf  air  ami   ^ii-ani   cylimKr^  arr 

hi'ltl  riyttUy  iii  litK-  hy  \\w  circuhir.  iiiicriially  llanvtcW  >i>kt,  \\liir!i 

-   lir.riyiilcfl  -\\itlV  lar.jjo  >ihlo\h  toi'  i-tmvi-nioiitly  .r.v'ailiiiiL:    'li' 

-rirOinx   lH.'xt->.     'rbit- macliiin'  jinipi  r— tranu-  aixi   lylincKr-.    .\ii!; 

a|tr:tciiv-4,  piii:T>^»   -.yoiri'*!   liy   thrimiili   aiul   tap   li"lt>   !•>  an   iii; 

n-viallv  <ij.'c|y  Hih-liast'.  which  <,»u  the  lwi)->laiic  niachiiK'*  iiiclmU- 

i',''C'ff''«»ter.  niakiivi;   thi-  iwiri-  Mtrirri    -oil'  omtaiiR'^l.  «*f  j>Vr 


Iti.Ki  j>  ol   hiix    •"•nn.  with   a<ljti>«ialik-   >1iik>  ami   stoel  wrist  | 
tlrawii    in    <>n    a    o>>iitiiiu>ii>    tapir    aii<I    rM-ctinlv     lastL-ned.       I 
lartliil    I'T.-Miu  ii<'ii    ..i"    .ill    Inarinys   and   the   iiuthods    ii^id 
iii-inr  pi  r  till  aliyiiimiit  make  llicsO- tnachiiH-s  n-inarkably  sino' 
ill  '>p»rati<>ii   with   -mall   trii-tiim  Ins-. 

I  h>  -uaiii  \al\i-  i-  a  halaiuvd.  d'Uihk'  |t.irti<l  -lide  typo,  ha\  i 
ver\  -liort  -li::m  p'trt-^.  ami  i>  well  Mtiied  to  tlu-  opi-ration  <■! 
v<»inpre>si.»r  ">r  eiiijiiie.  iLtivinii  ciHdtoitiioal  ser\  iee  with  little  all- 
tiojj  ViHKJk'  ii""!  hilitieati"!!  The  Steam  cylinders  are  lagged  w; 
a-he-tos  til  reihice  radiati"!:.  and  are  covired  with  a  heavy  i- 
i-hed  hlive  steel  jackii.  The  cr.uiks  i>t  tlie  ihtpks  iiiacliiiie  .i 
proti'ctefl  hy  a  p<i!i>hed  Mi  el  guard  with  lieavy  angle  iron  i»icc. 
and  rile   >iiigk    eraik   machiiu-  may  alxi  he  si>  titled. 

rill  air  valvc>.  the  vital  parl>  oi  any  C'im]»re>s<»r.  as  ordinan 
utrniNiKii,  are  <tt  th.e  atiloniatic.  dirict  lift  type,  with  sprii 
v'l  i.;;:"i-.  I  .ti;  r:.:!t'g  in  !.-!TTdts  ..f  ;t  recently  imiirnvefl   form,  whii 


fv 


n';.  i.—^Mii ijix  nf-RY  G«.\!l'KKss;>k— 1M11.T  vvit'rt  '«ii-ww.K  or  twt-ST.\NV  :vi;< 


-IMI'l.K   i»K    iiiMIMI    Nil    STKW!     .  VllXllKRS. 


.viiynnKiit  :!thHl  adapted  H>  rtni;  it.s  >iati>factt >ril\  < hi  >  g<  •■  •  : 
:i!'i  .•;■; '••v'rilihiiiu  .    'iiM.rivp.ej'hi.'vrUiTtt    li  •nnd.ati.  .n   r  ,1"  V-i  lU'i";  •  ^ 

•<■'•?' rfck.j-: .  ■■...  ?■■:"■'■;'  ^■■''^■V-,  V. 

crtmC^  >h;ff*-.    atid    C">ni)vt*iins^^^^^  ••'     !"ri;i"i    njun 

].' ;:TJiv»  ci;a)rk;,>rf.>l^  tlu   liiiih 

lip   'yiu;.   vvith:  h;iIaiioi;^l  di-'k-    forced  <>n   tlie   >Iiaft   anil  In  Id   l«y 
?W''*  )iiy=..  :  The  piji  i>;  f«>rce-«J  in  ami  riveted,,  /The  \":iri<,»u>  opi,ra 
Tir'n«  =  irt'  jhCNt»"iVJBV!i:)up,^^.o  4rv-  'dnhi;  with  n  can-  aiul 

;  ■     :-:  tfV  \v4iicii.  n;uke'»;  tlie  ;ci>n)];lete<l  crar.k  jiracticaUy.  il>  Milid 
.i«id,trucv.  as  rr  innde.  f^^^  'jlu    -iiii^Ii    crunk  >haft  i- 

-lo*Vi^=<t'  froin.ia  ■-iitgl6   K  the   pin   and   j<nirii.il-   .ire   tnnud 

w;ixh."  kiTKe  O^Ile^^.  .utd  .die    '•Ifaft    r>titred    will)    ci.tuH(.rweigliied 
disks  ,rn<>unj.td  oil  ■t^V-\yuiji>«^^n^^^^  cr.nik   hy  a   -pedal  .onUs; rue 

ti<'»n;  tiw:  jojiit ^  heing  all  ivt.iehired  anil  r.o  1  i.il il li n  or  '»ther  <n'i\ 
ineral  likely  i"~>   lo>>«.in    from    -hritikaye   hiiiiii    u-nl. 

ThtV  .Gonnec^UiiiiS  r.i'ds  h;oe  the niiprovi  d  marine  er.nik  en<I  and 
>f»lTd  c;ir<'ss3K'Ad  etvl,  .'fliV  iTank.  einl  Iiom^  .are  linnl  with  h.ihhiti 
and  the.  cfossJ-U'hVI  'fj(*jytV  are  j.>hosivh«>r  bToii/e.  \1I  h.dihitt  in 
^he  tiiaiii  heafhig"'  atid  ci>nnecliiig  roif-  i>  poured  into  dovetailed 
ri-.-M-s.  after  which  it  is  pivned  tlioruughly  to  overcome  shrink- 
.il;  •     iiid  the irox  ii  lored  16  til  th<-  pin  or  journal.      The  vro-s 


|.  .--,  >,  features  Worthy  of  speoiiil  atuinion.  j'hi-  most  common 
|onn  ot  it  K-1  v.iIm-  uniiji  i-  liiad*-  of  hra-o  and  >cri\ved  into  tlu 
wall  <'f  ila  e\lin<ler  or  lu-.id.  IM-  thread  is  straight,  and,  being 
•  lepended  upon  to  ;i  great  exivni  for  tightness,  is  made  a  jjood 
Mt  ill  :Hi^  j:niin  d  I'ojr.  'Flic  giiidi  i-  made  of  brass  to  prevent 
't>  corn.wHrg. to  the- cylinder  iiui.d  in  the  ihre.id.  as  it  wouM  it 
it  was  cif  iriin;  hut  ;(<  ftill>  an  aimo\ing  trouble  is  experienced 
by  the  cylinder  oil  \vorkmg  in  ,iroe.nd  tlu  llinad  ;ind  becoming 
carlioni/A'd  frotu  the  luai  ot  compn --ion  to  .m  extent  Which 
t'lakes  tt  trxtriiiielv  dilliculi  lo  vi  move  the  guide;  I.n  somo  CiSt'S 
v.  iiieli  have  Ci .me  muler  tlii'  writer'.-  notice  it  has  been  necessary 
!■•  chip  the  guide  oiii.  Soiiu .  knowing  the  possibility  of  this 
loulik.  have  rcsorti  d  to  removing  tlu-  gui<les  once  a  week  an<l 
ck-aning  with  ga-olim-.  Tlii-  1-  etlective,  but  the  softer  thread 
oi  tlu-  brass  -iH>n  wiar-  loo<i-  from  fre<|Ueivt  retnnval.  and  few 
opi-r.-itor-  will  yo  to  this  u-ouMe.  In  fact,  ofti-n  the  oiiportu;iiiy 
i-  not  av.iilabU. 

It  become-  advi-abb-,  »lieref<Jft?.  t«»  avoid  the  necessity  of  such 
.-ilteniion,  and  the  guide  adopted  accomplishes  the  purpose,  ad- 
mirably. The  guide  and  se;it  are  one  piece,  an  iron  casting, 
uliicli    -criw-    into    ilu     met;d    of    tlu-    cvlinder    in    the    coo]    .-lir 


^.  I'.i'ts. 
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I^KJ;  JiT^^-ASir  J^ 'j,  KVMS;  <;oMlfKES>iik-T!fviri;;,^4  A'Scft^^^^ 


--a;4c   Willi   '>iii\       A    liiilf   sirajihiu- ■?iiur:i»|lJ'J,t][>J>JkN|'« 
'3Jd«:isiput.jii  piHvi.  in  I  ii-tiiii;  at  rln>  j«>rnu-  'HVc  iwirtioii  VVf  .(Ik-'; 
litle;  ^^^ntcrini;  thv  oylindi  r   wall  i>  uo<  t.iircaiilcU  iViMi  i>  ii^^o^ 
lafivcly  frri'  tii.  tii;luiK>>«  liiiii«i  •-icurr(l  hy  •.crcvvin^  thv  s^umIc 
'II   on  a  thin   cuiru.uatvd   oi'pjK-r  va^'^i'l    tnnlcr   tile  >.li<>nldcr. 
inside  of  the  jiui«lc  near  tlu-  l>i.ii(ini  i<  <>l'  luxa.tr<»nal  yh;ii*i', 
>    cn;j;a};v<l  ^»y  a.  si)c«?.iaj  wrvnch  tiiit-ni>lK-<1  for  •rvivyttvinj;;  iui'd, 
I'laoinji  ihf  .miidi.-.     Thv  cait.  \vliidi  ilrnih   lockV  the  >{ui<U;.  hoi-: 
'  <  \ai;(inal  i»r()ji'ction  wliicli  lit-  ilie  >ainv  wivnoh.    <  >ii  ilic  jiijili 
-~nri    lylindir  <«f  two  >iai:x-  niacliiiH>  a  v'oi>|'<-'f  V'lj-l^V'l  i'^  a)»o 
'.111    niiiKr   tlu-   I'.-qi.    -<>   that    ilu-  lit- jn  .the  oyIittder;i<.\ii<>^^^^^^ 
iMlc-d  n|iiiii    I'lir  tii;Iitne>-,  an«l  the  sjuid^i  CiuiJW^  re»n^<f\>^l:.iir  :r 
tftion  of  tile  time  or<linarih    rMjitire<l.  - --  v-;    ';  ';     ;      ■-    .J,-. .:-,'./ 
Ilu    discharge  valve  guide-   mTi-\\>   iiito  thc-tlischarge:  |»as%gtf 
11   and  rests  on  n   corrugated  copper  gasket  ott,  the  cylii>def 
11       I  iu-  -cat  is  coiitaine<l  with  the  yniile.  av(4«HHg  We«trT»Ji  •t.hc    . 
•  inukr.  arul   the   ^eat   luing   rcniovaliK-   i-  reacHly  inspciied  wd-  ; 


: :  tl>e-?Avt4>H^  >»Kiy^  ii<;:  i^  Vritin»)ht:>Uiiigii-  , .;    ^  iiiciy    .  ..-i  :^;>^ 

-ilu-   iy>;1iiHler;  y-nii^  oV(i;t  'ay«"w)^>4 •  t^V' 

VfdVc  to'sicat:  oiiitftc  Mat 

ini<^  the  eylit>dt-r  wall.     Sncfi  a  >e;ir  i>et;>|stT«  iiv  «-ori>iiii;  ':■ 
.  innKr  the  oon>taitt  hafninvrHig:  of  the  valve,  ;m<l  if  iM.t  .no-!;.<  -i 
•  at  Vmce  the  thread  iyde>tre>^^^     on  the  >eat  and  sojtH^tirpy''  Jji 
:  ihc"  cyliinlt-rV  :  By.;a  wtnjde  device  th«i.disc1iargeval\^s^  arc  reri 
•<teiu.d  ffttiej  rniniing  inid  very  |K>st>i\-<^^       p|»eratK>nr. 
V  V  'I  hv  p'^'^ilivf  iiikt   \:i1\a-.   fnrnixlu-d  W|i  sjk-ei^d  wrdcr  t'nh^  an 
■jUaced  in  the  cylinder  harrel  instead  of  ii)  the  hyadv  as  i-  ii-tial 
w'itir  tUi^  'yi^      The  he-a<ls  aii^  itlnts  jf ut  irely  tn^e  f roni  nii^-v^i 
ahi^m.  have  fiill  xrooVutg  ai^  ligliii-r  jimn  the 

-ustial  form  are  «a>ily  reinovedhy   one  ingiL     Luitrt*-ati«T  r-      '' 
fecte<l  h.v  high  grade  si^ht  1  ecd  .diviVt's  fir  hy  for<x-  f fe<l  . >r  - -,  .^ \ 
;>ity  ■sA\siein.  as   de>ire«K    Duplex  niadlmes,  it's   shirveii  in  l~!g     r. 
■  jlaxx^TH-cn;  shipped  to  .the  IViriVsylyinfUi  R.'iilrti.M<l  G»ini»an>.  i 
(;:<>kc  C«t«i])anY.  <Vak  t'ark  IVnvet  Crtiitaiiy,  tic. 


RYERSON  FLUE  WELDING  MACHINE. 

it  is  now  generally  conceded  that  fhe  nv>s(  salisiactofy  and' 
jiiil  Hue  welding  can  be  done  on  the  nilUr  t>|K  t>f  i«achinC; 
'i  the  greatest  development  has  been  in  iliis  type.  One  of  rh'' 
■i -t  designs  oi  this  kind.  evolve<l  after  a  careful  ^tndy  i>f  the 
i|nirements  of  the  service,  is  being  built  by  Joseph  T.  k\er 
•II  and  Son.  of  Chicago*  and  is  shown  in  the  aiconii<afyirg  il- 
-t  ration. 

This   maehiiK-  coi'sis:s   of  a   very   stibsliintial  ba-i    on   which   a 
lit  i>  mounted  in  sititabK-  bearings.     This  .s'lafi  carries  a  xlriv- 
-:   pulley,   or  gear   wbeil   if  electrically  drtyen-fafid  a  flyvyheel 
one  eiul  aiul  an  internal  volUr  carrying  mandrel  at  the  other. 
'lis   mandrel    closi-Iy    resembles    the   ordiiuiry   tvpi-    of    Hue   e.v 
nder  and  is  desigiu-d  to  rnll  the  inside  of  the  tube  *luring  the 
Iding  process.     Mandrels  of  ditTeretit  sizc>«.afe  provided  vviih 
'   machine   and   are    interchatrgeable   by    su«j»Iy '  ;.<^^^^^ 
re.ided  end  into  the  <lriving  shaft.     This  end  of  ih^^. shaft  also 
Tries  a  steel  head,  which  is  jtrovided  witli  arms   for  carrying 
rge  rollers    for   rolling   down    tin    outside   of   the   tube   dnring 
•iding.       riusc    outsi<K     roller**   lifer  dispuse<l   directly   t.;»po-iu 
V    insi<le   rt)ners  and  are  adjustaliK-   f*>r  any  tlilckwes^, of  luije. 
uy  are  brought  down  toward  the  maiulnlby  means  of  a  fo*»t  . 
^adle,  which  will  be  i.oticed  in  the  iHusirajion.      The  construes: 
>n  is  such  that   these  outside  rolbrs  cannot  .upproach  tlu-  mait-, 
'1   rolk-rs  any   cioscr   than   the  thickiK'sV'ot: /tlic  JrUc.:waU^fV»r 
:icli   tlu-y  are  atijustril.  .  -^  ■  V."  '' .-:  ■  .    -  ■ 

It   will  be  seen  that   this  machine  jvossi'sses  a  mmiber  of  jni-:. 
■rtant    features   providing    for  .Aery    rapid   and   accurate  Avork 
•  '1  in  addition,  becaitsc  oi  the  a\senct'  of  at:y..atr'of  $feam^^^ 


tHx'lixtn.s,  it  is  iiKtre  or  less  of,  a  pcirtable  type.     Th^  constrnction 
V»f  the  adttvstiijg  device  is  >uch  that  it  r«-<piires  no  "skill  /-iv  tIk 
;jia*r  of  th.e  operator,  l>ui  is  still  so  aoyirate  as  to' ju-oyiijse  f^r  :<•! 
jUsmictit*  M  i^ibd  (!?f  afl  ihcU.    Imoc  per  forming  thi*  ofwr;. 


t 

;ilVs< 


ii  cold  ml le  is  placed   on   the  mandrel,   the  ar;i)s  »<f  the   in.u  Imu 
are  Itrougin   down  ai:d  the  rollers  simjdy  sev  to  touch  the   tube 
and  then  tiglitcittd  in  place.     Then'  arc  «o  ^geurs  rt?«iTtired  and 
:.'tl»e  liiacffiiW:  is  practically  npiscies?.  iti  i»|)>crati»*n. 
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Provision  is  also  made  for  attaciimcnts  wiiich  will  permit 
scarfing,  spreading  or  cutting  off  tubes.  This  is  accomplished  by 
simply  removing  the  roll  mandrel  and  substituting  the  proper 
scarfing  rolls,  spreading  devices,  or  cutting  wheels.  Such  a 
change  can  be  made  in  a  very  few  minutes. 

The  address  of  Joseph  T.  Ryorson  &  Son  is  Commercial  Na- 
tional  Bank  Building,  Chicago,   111. 


without  in  any  way  affecting  the  engine  alignment.  The  valve  gca; 
has  been  simplified  and  its  reliability  increased  by  doing  awa 
with  the  spiral  gear  drive  for  the  lay  shaft  and  by  operating  boi; 
the  inlet  and  exhaust  valves  from  a  single  eccentric.  All  part 
subject  to  wear  are  fitted  with  adjustable  devices  for  taking  u- 
the  wear  and  the  aim  has  been  to  produce  an  engine  well  suite 
to  the  demands  of  a  24-hour  service. 


600  H.P.,   MESTA  G.\S  ENGINE. 


THE  MESTA  GAS  ENGINE. 


Modern  heavy  duty  gas  engines  have  now  reached  a  stage 
where  they  occupy  a  recognized  and  important  position  in  the 
power  field.  These  machines  in  large  sizes  are  much  more  simi- 
lar to  heavy  duty  steam  engines  than  are  small  gas  engines  and 
hence  it  is  not  so  much  of  a  departure  for  a  successful  manu- 
facturer of  heavy  duty  Corliss  and  piston  valve  reversing  steam 
engines  taking  up  the  manufacture  of  large  gas  engines  as  it 
would  be  in  smaller  sizes.  The  Mesta  Machine  Company  of 
Pittsburg,  Pa.,  which  has*  recently  made  such  a  move,  is  in  a 
specially  fortunate  position  for  manufacturing  successful  gas  en- 
gines, since,  from  its  long  experience  in  the  heavy  duty  steam 
engine  field,  it  has  an  accurate  knowledge  of  the  requirements 
of  such  machines  and  is  possessed  of  a  fully  equipped  plant 
capable  of  providing  the  best  of  materials  and  machine  work. 
The  plant  of  this  company  has  air  furnaces  for  supplying  iron 
of  the  high  tensile  strength  and  superior  wearing  qualities  so 
necessary  in  cylinder  construction ;  open  hearth  furnaces  for 
steel  castings,  containing  nickel  or  vanadium  as  may  be  desired 
and  a  complete  brass  foundry. 

The  accompanying  illustration  shows  the  general  arrangement 
of  a  600  h.p.,  400  k.w.  direct  connected  unit  now  in  process  of 
construction  in  the  works  at  West  Homestead,  which  typifies  a 
series  of  sizes  called  for  in  the  designs  as  at  present  decided 
upon.  This  engine,  it  is  believed,  embodies  the  best  features  of 
both  European  and  American  practice  and  in  addition  has  many 
improvements  which  tend  toward  more  economical  and  suc- 
cessful operation  under  the  exacting  conditions  of  the  widely 
fluctuating  loads  which  are  so  frequently  met  with  in  American 
practice.  Very  careful  attention  has  also  been  given  to  the  de- 
velopment of  a  design  suitable  for  use  with  producer,  blast  or 
other  by-product  gases. 

These  engines  are  designed  to  operate  on  the  four-cycle  prin- 
ciple and  are  built  in  either  tandem  or  twin  tandem  arrange- 
ment. The  placing  of  two  double  acting  cylinders  in  tandem 
results  in  two  power  strokes  per  revolution,  giving  very  close 
regulation  and  making  it  perfectly  feasible  to  operate  60-cycle 
generators  in  parallel  without  using  any  form  of  flexible  coupling. 
When  the  twin  tandem  type  is  employed  the  power  strokes  are 
doubled  and  the  same  effective  torque  is  obtained  as  in  the  cross 
compound  steam  engine.  Very  careful  attention  has  been  given 
to  the  matter  of  longitudinal  expansion  and  the  cylinders  are 
permitted  to  expand  or  contract  with  the  varying  temperature 


For  the  development  of  this  line  of  engines,  ranging  in  capacity 
from  500  to  5,000  h.p.,  this  company  has  secured  the  services 
of  Frederick  Ottesen,  who  has  had  a  wide  European  and  Amer- 
ican experience  in  gas  engine  design  and  has  spent  over  a  year 
in  the  development  of  the  design  illustrated. 


PIPE  THREADING  AND  CUTTING-OFF  MACHINE. 


The  Crane  Company,  Chicago,  has  placed  an  inexpensive,  but 
high  grade,  pipe  threading  and  cutting-off  machine  on  the  mar- 
ket, whicii  may  be  operated  either  by  hand  or  power.    It  is  known 


CR.\NE    PIPE    THRE.ADING    .\ND    CUTTIN'G-OFF    MACHINE. 

as  Xo.  iJ4.  has  a  capacity  for  %  to  2-inch  pipe  and  is  simple  in 
construction,  adjustment  and  operation.  The  frame  or  bed,  a 
single  casting,  is  of  light  but  rigid  construction  and  occupies  a 
minimum  amount  of  floor  space. 

The  die  head  is  bolted  to  a  movable  carriage.     The  dies  are 
of  an  improved  adjustable  type,  made  collapsible,  and  are  simi- 


July,  1908. 


AMERICAN    ENGINEER   AND    RAILROAD    JOURNAL. 


28r 


lar  to  those  supplied  with  the  Crane  hand  die  stocks.  The  frames 
which  carry  the  dies  slide  in  guides  and  are  moved  by  a  screw, 
operated  by  a  hand  wheel.  The  dies  are  set  to  gauge  bj-  a  simple 
locking  device,  thus  allowing  any  number  of  pieces  of  pipe  of 
the  same  size  to  be  threaded  without  further  adjustment.  The 
dies  have  four  cutting  edges  and  will  give  good  service  on  either 
wrought  iron  or  steel  pipe.  They  are  made  interchangeable  and 
one  die  of  a  set  may  be  replaced  if  broken.  When  not  in  use  on 
the  machine  the  dies  may  be  used  in  a  hand  stock.  A  set  of  dies 
may  be  changed  on  the  machine  in  a  few  seconds. 

When  cutting  off,  the  pipe  is  guided  by  two  steel  guides  hard- 
ened on  the  face.  These  guides  are  operated  by  a  right  and  left 
screw  and  hand  wheel.  The  cutting-off  tool  is  operated  by  a 
lever  and  rack.  The  gripping  chuck  is  rapid  in  action  and  is 
very  powerful.     The  pipe  may  be  released  and  gripped  by  mov-' 


ing  a  lever  without  stopping  the  machine.  The  chuck  is  adjust- 
able for  different  sizes  of  pipe,  within  range  of  the  machine, 
without  moving  or  altering  the  jaws.  The  jaws  are  of  tool  steel 
and  are  removable  for  grinding  or  replacing. 

The  rear  end  of  the  spindle  is  fitted  with  a  universal  centering 
chuck,  compact  in  design  and  readily  adjustable  to  the  various 
sizes  of  pipe.  Oil  is  supplied  from  a  small  tank  on  a  swivel  joint 
above  the  die  head.  Another  tank  is  placed  in  the  frame  to 
which  the  oil  from  the  dies  is  drained.  Three  changes  of  speed 
are  obtained  by  gears  which  are  shifted  by  a  lever  conveniently 
placed.  The  machine  may  be  driven  from  a  countershaft  oi 
it  may  be  operated  by  hand,  the  necessary  crank  for  this  pur- 
pose being  furnished  with  each  machine.  Bolt  dies,  %  to  l^ 
in.,  may  be  furnished  if  desired.  The  machine  weighs  700  lbs. 
and  requires  a  floor  space  of  44  x  23  in. 


STEEL-TIRED  CAR-WHEEL  LATHE. 


The  Niles  car-wheel  lathe,  shown  in  the  illustration,  is  de- 
signed for  turning  steel-tired  car  wheels  up  to  42  inches  diameter 
on  the  tread,  and  is  arranged  to  take  axles  having  either  inside 
or  outside  journals.  To  turn  wheels  on  axles  having  outside 
journals,  the  centers  are  removed  and  the  axles  are  chucked  by 
collapsing  bushings  of  suitable  size,  which  fit  into  taper  sleeves 
within  the  spindles.  The  wheels  are  brought  close  to  the  face 
plates  and  are  gripped  securely  by  the  patent  "sure-grip"  drivers, 
which  engage  the  tires  near  the  rim  and  hold  the  wlieels  abso- 
lutely rigid  with  the  face  plates. 


shortest  possible  time.  To  prevent  chips,  falling  l>etween  the 
face  plates,  from  getting  into  the  working  parts  of  the  machine, 
a  sheet-iron  telescoping  cover  is  provided  extending  from  one 
face  plate  to  the  other.  /    ■-  . 

.\  calipering  attachment  is  supplied  (not  shown  in  the  illus- 
tration), consisting  of  a  cross -bar  extending  above  and  across 
the  face  plates  and  set  parallel  with  the  center  line  of  the  ma- 
chine. With  this  is  furnished  a  suitable  measuring  device  for 
determining  the  relative  diameter  of  the  two  wheels.  A  four- 
step  cone  is  used  witli  the  belt  drive,  or  the  machine  can  be  ar 
ranged  for  motor  drive — preferably  by  a  motor  of  the  variable 
speed  tyiK*. 
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To  turn  wheels  on  axles  having  inside  journals  the  ordinary 
centers  are  used  and  the  wheels  are  gripped  by  the  drivers  in 
the  usual  manner.  The  face  plates  are  mounted  on  spindles  of 
extra  large  diameter.  The  right-hand  head  is  movable  on  the 
bed  by  rack  and  pinion  operated  by  lever. 

The  tool  rests  have  swiveling  bases  adjustable  in  and  out  on 
the  carriages  and  are  provided  with  power  longitudinal  feed 
driven  by  ratchets  with  positive  connections,  which  are  operated 
from  the  rocker  shaft  at  the  front.  The  carriages  have  adjust- 
ment parallel  to  the  length  of  the  bed  for  varying  gauges.  The 
tool  posts  are  fitted  with  an  improved  type  of  tool  clamp,  en- 
abling the  tools  to  be  set  with  the  greatest  facility  and  in  the 


For  railroad  work  the  machine  is  provided  with  four  sets  of 
axle  bushings  for  3^,  4H,  5  and  5^  in.  standard  M.  C.  B.  axles. 
For  traction  wheels,  bushings  suitable  to  diameters  of  the  axle 
journals  are  provided. 


Fuel  Economy. — If  American  locomotives  were  of  a  more 
highly  developed  type  such  as  are  much  employed  for  foreign 
service,  if  they  were  designed  with  compound  cylinders  or  with 
superheaters,  the  amount  of  fuel  required  would  be  less  and  the 
annual  coal  consumption  would  be  reduced  6.000,000  to  10,000,000 
tons.— Dr.   W.  F.  M.  Goss  before  A.  S.  M.  E. 


Wll  Ivli    \\     I  .\<  ,I\I.I".U     ,\\l>    K\ll.l<t>\l)     |()l   U.\.\l.. 


'\IV«^i>i^kn  iv-;il;>«i  liiaU«  '''f  nlt;K-ImKiilN  wliivli  will  |t«rmit 
>r.trr»iii;.;Sivi:«u4iu)^  .>r  rMltiri'-r  otV  inlu'S.  Iliiv  is  ;no>iiiplivlu<l  1>\ 
-miph  r«mt»viii!i  tin-  i"ll  iii.mi|i«l  ;i!til  _jiil>-tiniimu:  tin  pr«>i>i  r 
>r;irru«t;  rolls/- sji|:i'i««li/ijL»  lip  HH->.  ^^^^^«^^  fultinc  ulu<l-.  Siirli  .i 
rliUMiit*  »':m  lii'Hirurf  lit  a  xviv    I'lvv  ininnii- 

-I  lu' .:i«l.ili>*>>  •.•!   J«>>r|i|i    I      l\\«i-^4iii  i\    S'iii   I-  (  I  •niiiii  I'i't.il    \.i 
riiiiuil   i'iiiik    nuiltiitiv:.   tliuaiio.    Ill 


\\ii]i"iil  ill  :iii\  \\.i\  ark(liii!4  ll'.r  iii'jiiu-  alii^imuiil.  (In  vahrv 
lia>  i»r«ii  -.iitipliluil  ami  Ik  r«iial>ilily  iiui«a-«il  I>\  <i"i-iiv  .i\. 
Willi  tin-  spiral  i^rar  ilri\i-  mt  llu  la\  -hall  aii"l  l'>  '>]n  i  .niiiu;  I'. 
iIh-  iiilrt  and  iNJKnist  \al\is  I'loiii  a  >int;K-  riiciiiric.  All  \>:, 
.-ulti<ti  i<>  \\»ar  an-  tiiu<I  with  a«liii^taliU-  iK\i»»>  l<>r  takiii-.; 
llu-  \M  .11-  am!  till'  aim  lia-  In  «  n  i.>  iiumIiui-  an  » iiizim-  well  -iir 
In   llu-   <l<iii.iiiil--   ••!    a    -■  (  linin    -v  r\  i<T 
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MmUin  in.i\\  illlt\  v^.l^  tli.i;liu>  ll.i\t  iiii\\  li.ulitil  .1  -l.iu;> 
whvti.;  Tlu-y  iVctipv;  a  rvt.'v'KJ'l''^''  -I'l'l  ''''l'''>'J''l  pi'--iti<«n  in  tlu 
!'   \ViT  |k'ltl.      riiL'sc  uJadi  titiic.  sizvs  .ire  iiincli  \u<<w  -nin 

'   ;    •  ■  liiavy  lUtiy  stoaai  tHiuiiu-s  than  .:irc  >iiiall  :-;a«.  niiiims  ami 
iu-mo  tv  is  not  .'io  livlu-ii  I'f  ;i  iliparlnro   l*<>r  a  -nrr>.<:-lul  inanu 
t,ii-ttjror  (H  luavy  tlutj;  t"orli>>  ami  pi*it>n  \alvc  i\\v.'i>iu;4  >U'ain 
t^Wjiinrs"  lakiji.i;  .vip  -tlie;  tnami  laotiirc  'iti"  larxv  iiii*  t-n^jinos  u-s .  it 
UiVuUl    lK''>rt;  stjJalltT- -S^^  Mi»staMa.  hiiu     »"..iiijiany    <it 

finsUiiri:.  I'a.  wliirli  has'Tivviuly  inailc  ^nrli  a  mow.  is  in  ;t 
-piVi.ilh  lurtiUKU*.'  po>iti«MV  lor  tnaimiai-tiirinv',  suivissful  iias  oii- 
t-tiics,  sfjK^i.',  fronr  itj»  loni{  ^■'^i*<'"''*''**^  '"  'I'*'  luavy.  <lmy  stoam 
lUsijK'.jicM,  it  has  lin  HCv'ur^^^  kn.'u  K  ilv:»-  i«t  ilu-  i\i|inr»  nu  iii- 
i>f  sijclr  (iiadVinvs  ami  isj>*»s.st'Ss^(}  \>i  a  Hill\  npiipiHil  plain 
lapaliK"  <>t  pr<»vi<'lin£;.  thi'  liost  o\  luatiTials  ami  niarliim  \\>>rk. 
I  (u'  plailt  ot  this  oomiMnvlia>  air  iHrnaci-s  for  *>ippl\iii^  udu 
■  t    Hu-   hii:h  t<•llsill•'.5^1rl•r^yth■''a^ut.^  m  imiil;   i|na!iiii  -    -  ■ 

I  •  >  i'?*»a^jf  in  cytiiTtlor  c<»nstruc!ioti;  open  hcarili  itniiaots  fur 
-tut  Va>finjj;s.  r. iiitainiiJi;  nirkil  or  \nnailinin  a>  may  In'  ilosirvil 
anil  a  iomph tv  !'ra»>  tinimlry. 

Ihvv  ;ttjO»HV|KUiVin!Lj  illu>tratit»ti  sluHVS  flu-  .i;»inial  arrant  iiu  in 
o;f/arto<>  ^4^i;4t)ft:.k;.w^^^^  uiiii   ]\<<\\    in  prm-v--  "i 

ri>j1strtu'tii>»  in  tli«'  \vork<  at  \Vi<t  Itonusliaii.  wliicii  lypiin  -  a 
.-cries  of  si-'is  callctl  for  in  tlu-  tUsiiiiis  as  at  pn-x-iit  iKii'K  .1 
upon.  This  fni;iuo,  it  is  ?)clicvt«l.  emfiodits  tin-  liost  foatiiii  -  ..t 
ln*th  KuToiK-an  ami  .Xnu'rioan  practitx"  am!  in  aiMiiinii  lias  nian> 
unprovcincnts  whitij  ton«l  toward  Jin>ri>  irom»iniial  ami  -iw 
d—~ixrl  operation  midcr  the  i'vaotin.s;  ooiulitinns  '''i  tlie  witUly 
llnvtnatinv;  loadv  uhieh  are  s.»  fr^ipuntiy  .met  willi  in  Anuriean 
firacricv^  VVry  caretul  attetitiiin  ha*;  also  lueii  i^iven  tu  tlu'  di- 
w  ii'imu-nt  of  a  ,tU'sij?l»  !>*'hal>le  fur  n-e  with  pr.i<huer.  Iila-t  <<v 
•  •tiiiT  hy  prtiduct  liases. 

rhe>c  entities  arc  desis;ned  In  op*  rati-  "ii  ilu-  f«'nr  eveK-  pnn 
ciple  H"Uiiro  htiih:ht{ cither  tafuleni  .t  twin  lamUni  arraii'-ie 
incut,"  The  pfiiciirsr-  of  XM^o  doulile  aelinji  eyliirdors'ln  tami^  in 
r««.nlt>  in  iwo  poWvr  >tr<ikes  per  revohilion.  yivint:  vory  elo-e 
ri.s;nIalion  and  making  it  perfictly  f<a-ilile  tn  npi-rale  (x)  eycK 
vreneral«>rs  in  parallel  without  nsinu  any  tUnn  <■!  iK  \ihle  einiplini;. 
\\hi-Tl  'he.  twin  tanVletn, type,  is  eniployed  tiu-  imwir  .--trokes  are 
d.nil>le«l  ami  the  same  etTiVtivv  torque  is  obtained  as  in  the  itoss 
i-ciiniHUimf  steam  eiiiiine.  A'ery  careful  attention  has  heeu  uiviii 
'o  iIk-  niaUer  of  li>ni;itudiiial  expansion  and  the  cylinder^  are 
(lermittoiilltV  cxpiaful   0r  contract    with    the   varvim:    teniperatnr.- 


I  I 'I   I  111   ile\i  lii|tment  of  this  line  of  i  nv;mi--.  ranmnij  in  pjipaci 
iii'iii    51N)    ti.    ;.oo(»   h.p..   this    citiiipaiix    ha-'    -ecnud    tlh"    >ervi< 
III    IrriU-rick  ()iu-.-»n,  wlm  lia>  had  a  \\  idi    l.urnpi  an  and  Anii 
i*an  I  \pi  rienci-  in  i^.-is  enj;ine  ilt->i.t;tt  .in*!  lias  .sp»-nl   ov^-r  a  \< 
111    ilii    di  \  V  I. ipnunt.  i»f  tlie  «tr..siii!R  ilhfslrated. 

PIPE  THREADING  AND  CUTTING  OFF  MACHINE. 

ilu-  I'raiu-  i'iimpaii_\.  ("hii"aiji>.  iia-  placid  an  iiu-\peii--iM .  '> 
liiijli  madi-.  i>ipi-  thrrailim:  and  i-iininuuil  inachini-  i>n  the  in.: 
k>  I.   AJiiili  ma\    In-  iiiurali-d  lillur  hy  hand  ni    pnucr     ll   1-  kiimv 


iN\.\l      rin       IIIKIM'INi.      \\|i    (   11  riNH5H>KV  M  \(    III.M  . 

ayJCtv..  1'  (,  lia>  a  capacity   for  V^  to  J  inch  pipi    and  is  -impK-  n 
inii-iruction,   adjustment   an<l   operation.      The    fraino  or  he«l. 
.-inule  casiinii,   i-  of   liiilit  hiU   riiiid  ci>n>trnciii'n   and  occupies 
minimum   ainnmit   >>i  lloor  space. 

rile   die   head   is  hi'lted   to  a   movahle  carriai^e.      The  dies   ai 
Ml'  an   imprnvcd  adjustable  type,  made  collapsible,  and  are  simi 


IV.  I'.XKS. 


.\MI-:klCAH:  KNGIXJ-IKR    AND    KAj.LKOAD  J^>UKN.\L 


.•■J? 


1   i<>  ll»<>v,   vn|i|,li,(l  uiili  iIk   (  r.iiif  li.nr<I  An-  si>>ck>.    l[ir  ivuim:^ 
,  huh  t;irr\    ilu-  <lis-^   -Iult    in  t^uidi  v  ;hh1  an-  .Hi<>\r<1  lr\    ;i'  st^rru.' 
].ri;it*«l  \>y  a  h;m<l  w  IhtI.      I  Ju:  «li<>i  .iri-  ^^f  t«>  j^.iii.yi-  hv  a  HiniVlv 
(kiiij;   »l«\  irv.    iIuin   allow  iiii;.  attV   iiinuli.  r   (tf  jiivtvs.  ♦>!"  -tMlH!  V^^^^^ 
In-  i'anK*  >t/x-   \i<  In    ilir«  ;i<N  "I   w  iihi>i!t    lunlit-r  aMjiwhiuMil    V  lii'" 
!i«  s  liavr  four  iiitiiiiv;  *<li;*—  .mhI  will  .L;i\f  liiMMJ  sir\ic«-  <>ii  t^Mlirr 
>  ri>ii^lii   ii">M  III    -.till  pipf.      IIk  y  iir«'  iii.hK    iiiUrchaii|;»;ii»lr  ;m<l 
Mr  (lie  or.t''*Hrt  niay  Ik-  n  pl;icvtf  if  liroki-ii,     \\  lu-HiV**!  iii  iijio  im 
'Ik-  niarliiiu   llu-  ilie^  m.(\   K,-  n-,, d  in  a  lianU  s1*H:k/    A /s\n  fjf  :iliw 
.1  IV    Itf  «li;iii<4i  il  mi  llu-  iii;uliiju-  in  a    iVvv  mh'mihK-  ..' 

\\  hrii  nilliiiu  "IV.  tin-  pipv-  i->  jiuiih-tl  l>v  two  -iU-i  I  jiiii<lr^  liar<V- 
uu  (1  oil  till-  lari-.      IIh^c  K•'**U■^^^*^^VI•*■^•'tv«^ ''V  a  '-'j^^    ■'Jul  Kft 
-ivrcw-iiiul   haiiil   wIk-*.-!.     Tht^  tiiitiiix  orf  iAmJ  is opi-r.iii  <I  liy  a- 
li'ViT  aii«l    rark.       IIk-   -^rippinv    »Inick   i>^   rapid   in    .uiimi    .uh!   i^ 
viry  powrrl'iU.      i  Ik-  pipi-  iua_\   In-  rcU-ascit  aiiW  )<rii»|K-«l  Jiy  iiwkx  ' 


i»i>  a  jcvi-r  uiili/iiii  --roppiiit*  ili«-^  niaohiurj'     1  hv  tlVtuk  i^  a<ljii-' 

-jWc   I'ifr  <lill'«-i-t:iir  -vi/*  --   111'  pip*.  wiUiiti   r^nii«    <i»  ,tUo  ni,n  hiijv,. 

\vi,tlj<»rti  niM\  int;  of  a.ll*:i."iii^  il>«-  j;m;K:. .1  Ih-  JHtt>  :^  kaJ  xfif'J 

.ariil  arc  rtiii4»y;»i*l^^  lV.»f  gr»»)t1iiiij  .i.r,r«i«t^ 

I  lur  Tear  <:in1  »»f  Iht-  .spiii»lli.  is  titUil  w'lili  a  inii:ViJ'-».'«;I  vviUvvmj?; 

ftiiuk,  compart   in  «K--il;n   :i>)<l   f«  a«lijy  a<ijii^l.i1»K-  V>»  ntu-   variojiv, 

>i/\-s  of  f>ijK-.    <  )il  i>  Mippli*  <l  iKont  aismati  lank  v«  a  >\vvi\t  |  joint 

aJHtvc  Uiv.  <Kc  lu:a»J;  '  XNiV'jiier  t:ink:.^ 

Avliich  tiK-  oil  inun  flu-  dics':is  ilfaili^ift.  ..l^j^ 

aro  i>1rtaitn  "1  l>y  i;a  ar^  \\i«rti  ari-  sliifu-*!  I»y  a  Ivxt-r  i<in\<-ni<-uM\ 
-phiffil.      1  lie.  iiLivhinc   may   J>o   »lrjyv«    ffoni .  a   <"i«uiil<-r-lialt   oi 

it   iiraV .Jiv  o|K'raVt<i  t(y  lian<l,  tlit-  HiAV'f.'sary  frftiik   f<»r  ttiiv  pHr- 

jVJse  .tn'iiVK   fnrnislK'ii  wiiji  oitvli  niavjiint':     IVoIt  dv'  ! 

in  .  may  he  iimiiNlufril'  <T«->ir«-d,    Tlu*  ntadiinv'  ^^isilj^  jmt  ,11' 

ajMl  rcqttifAS  a  l).<jt»r  s^«av^i»^^^ 


STEEL  TIRED  CAR-WHEEL  LATtiE. 

llu-  XiK-  i-.ir  wlitil  l.iilii,  ^lioun  in  llu-  iIIu-.M  ;ilii.»ir,,  i* ''.«Ic- 
-i.mn-<l  fur  liiniinu:  sU-el  iiit'nl  var  \vlirol>  up  lo^jj'  invlu-N  <|i:|liu  trr 
■  >ii  llif  tr»;i<l,  .mkI  iv  arraitiitM  to  tak<',a\U->  tta\  iiiii  t.iliur  iiiM<it 
"I'  outsidf  jotini.iN  {>>  jurii  \vlu'<js  rVir  aNTv-^  J.uivirii;  !'^rsi<l^ 
|olIrIl;lIs,  the  ct-nlx-rf?  arivri-in4j\V«l  itiwl  tJHVt«fc^ 
i-4iUapHiiii'  hn.>Jvii|}iV/»lf  :'siiila1ih-   si/x%  \v^^^ 

within  till-   sphiilli's      \lw  whu  i-ls  ai>-  hioHvlii   oI.iiM-  1<>  tht-   fai'*^ 
|)I.i.I«-s  and  an-  t^rippt-d  ni-i-htii  iy  Jiy  ftty  jKilrjll  "-Hr»-  sjrip  '  ^jrivt:J''^» 
which  i-ni-aui-  ilu'  tii«-:*  iJi-at;  tin-  riiii  and  |i»«ld  ilu-  « In vli  ;d»V<f 
Inti'lyrii-id  Willi   ilu    ta«.v.|4au-- 


>hort<-st    |ko>yiJdo   ; iiiie-'.    'r< •   jjt-i  v t-nT   «  hij»-».  *f allinii   |Hr\\<-<-ii   llu- 
iiuv  plates,  tTMiii  };e.i»iii)4  ;iin«»  ihv-  iitii^rkili^  part>  <>/  .iheHiachine, 
.i:  slu^-J-iroB  lclt*sc*»ijiinft  c^ 
taci   pfale  1o  llie  •mJu-i' 

A  ealijieriity  aHar"liijieiii  I-  Mipplud  mi.oI  ^iu-wji  m  im  liin-- 
M  alioii  >i/  i-tpii>is(ii(ii>  <  vt  a  cfos-  haT  eN.t«-H«Jins  a.l»<iv  e  i»u*l  '.uri.i-i 
tilt;   faiV  Jila1es'tt.nir-.v;t.:j^  tilk'  iiia- 

tdiiii.-;     AVitli  livfeis  fuiniidurK  a  .siJiifllib'- .flfitasyrn 
<|i-ivrmiiiin'-;   the   Pflativ<-  tliaiiu  r«^r  ^'it-ttlf^  t\v<'>  xVIkvIs,     A   li  ■hi  • 
■>tt-p  eoiu-  i*  itM.-f)  nitli  the  l» It  drivtv'^rlhe  iO.-ttJ 
niiit:«-d   li'i;  rnot.ir  driv'-  -  j»Ti<«-i 


liOJO 


N.HlRfi  "!tw:i?».-ri kKti  rvR-u  nki- 1;  L ath i 


To  turn  wlu-iN  on  axle-  ha\ini;  inside  journals  tin-  ordinary 
renters  are  used  aiul  the  wheel-  are  siripped  1>y  lli<  driver-^  in 
the  usual  iiianiier.  The  face  plates  are  mounted  on  spindles  ^f 
extra  large  diameter.  The  riifht-haml  head  isniovahle  on  the 
lied  i>y  rack  and  pinion  opiraiid  by  K-mt. 

The  tool  rests  have  swiveling  bases  a«l.iustalile  in  an<!  ont  on 
the  earriaties  and  are  i»ro\ide<t  with  jMiwer  loni;iluduial  feed 
tlriveii  1)y  ratchets  with  positive  cniuiecli" in-,  which  arc  operated 
from  the  rocker  shaft  at  the  front.  Tlic  e.^rriatres  have  adjiiAt- 
nunt  parallel  to  the  Utigtli  of  the  bed  f<^r  varying  gauges.  Tlic 
tool  posts  are  fitteil  with  an  inij>rove<l  tyjie  t>f  tool  clamp,  en- 
abling the  tool*;   to   Ik    set    with    ibe  greatest    facility  and    in    the 


iM.»r  fajlntinl  work  the  machine  is  provided  with.fowr  sets  .<*f. 

axle  bushings  for  .V'4,  4' 4.  5  an<l  5'->  in.  stantlard  M..  G.  Pi.  axte< 
l"or  traction  wheels.  bu>Jiuig,s  >iulal>le  to  diameters  of  lb.-  n\1- 
journals  arc  provided.  ;^v  '■'}'•" 


J--'t-El>  KroX<]iMV.--^H  Anic-ricait  kk*onKJtU«?S .  ViiCTC  of  a.TTKire 
highly  developed  tj-pc  sudi  ais  -ace.  «MJch  €«ip|<>yed  fot  forc»j?n 
service,'  if  Ihey  were  dejiigiie*!  wiittii  conif»ohtid  cxliiiders  or  with 

stiperbealers.  the  amount  of  fuel  re<ittired  would  be  less  an<l  iIk- 
aniujal  coal  coiisiimption  would  he  reduced  (».ooo.oo<»  t..  i<t.oi«i.oi«) 
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LUCAS     HURIZOXTAL    150R1NG,    DKILLING    A\D    MILLING    MACHINE. 


HORIZONTAL   BORING,   DRILLING   AND   MILLING 

MACHINE. 


The  No.  3  "Precision"  horizontal  boring,  drilling  and  milling 
machine  shown  in  the  illustration  is  giving  splendid  results  in 
the  railroad  shops  in  which  it  is  being  used,  because  of  its  ac- 
curacy and  adaptability  to  a  wide  range  of  work.  Special  at- 
tention has  been  given  to  the  design  and  construction  of  this 
type  of  machine  to  make  it  as  useful  for  tool  room  work,  requir- 
ing great  accuracy,  as  for  general  manufacture,  where  power  and 
rigidity  are  the  principal  essentials.  To  illustrate  its  adaptability 
two  examples  may  be  taken  from  railroad  shop  practice ;  the 
holes  may  be  bored  in  a  tumbling  shaft  and  the  hubs  faced  par- 
allel, and  true  with  the  holes,  by  milling  at  one  setting ;  air  pump 
cylinders  may  be  bored  and  both  ends  faced  by  milhng  at  one 
setting. 

It  will  be  seen  that  instead  of  raising  and  lowering  the  platen 
with  its  load,  the  weight  of  which  is  widely  variable,  the  spindle 
head,  which  is  a  constant  weight,  is  raised  and  lowered.  This 
construction  allows  the  use  of  a  deep  box  bed  of  great  stilTness, 
which  gives  a  solid  foundation  to  the  other  members  of  the 
machine  and  keeps  them  in  accurate  relation  to  each  other  in  all 
positions ;  for  this  reason  the  machine  does  not  require  a  special 
foundation  and  its  location  is  not  confined  to  the  ground  floor. 
Xot  only  can  work  be  bored,  drilled  and  milled  at  one  setting, 
but  because  of  the  "Precision"  screws,  with  graduated  dials,  the 
work  can  be  done  accurately,  without  any  measuring  or  any  of 
the  usual  necessary  preliminaries.  A  large  amount  of  extra 
handling  and  setting  is  therefore  eliminated,  greatly  increasing 
the  capacity  of  the  machine.  This  construction  also  allows  the 
addition  of  the  vertical  power  feed  for  milling  purposes,  which 
is  a  very  valuable  feature  for  many  classes  of  work. 

The  spindle  is  of  unannealed  hammered  crucible  steel,  is  ac- 
curately ground  its  entire  length  and  has  a  long  bearing  in  the 
sleeve.  It  is  forged  and  turned  at  least  six  months  before  it  is 
finished  and  is  allowed  to  "season"  between  every  operation  in 
its  manufacture.  The  front  of  the.  driving  gear  forms  a  face 
plate  to  which  the  facing  head,  face  milling  cutters,  or  other 
large  tools  may  be  attached.  Milling  feeds  to  the  platen  and 
head  ("which  includes  the  outer  support  for  the  boring  bar)  make 
the  machine  universal  and  capable  of  finishing  at  one  setting 
many  pieces  which  would  otherwise  require  resetting  and  fin- 
ishing in  other  machines.     The  addition  of  a  graduated  revolv- 


ing table  makes  it  possible  to  bore  and  drill  holes  and  x<j  mill 
surfaces  at  various  angles. 

The  power  cross  feed  to  the  platen,  of  good  length,  makes 
the  machine  complete  for  milling  purposes,  thus  increasing  its 
usefulness  and  making  it  possible  to  produce  work  which  re- 
quires this  feature  at  a  lower  cost,  due  to  the  elimination  of  re- 
hanaimg  and  resetting;  it  also  makes  it  possible  to  keep  the 
machine  running  where  it  might  otherwise  have  to  lay  idle,  thus 
increasing  its  earning  capacity.  The  length  of  the  cross  feed 
to  the  platen  is  great  enough  so  that  in  many  cases  a  job  may 
be  made  ready  at  one  end  while  the  machine  is  boring  another 
piece  at  the  other  end. 

The  yoke  is  adjusted  along  the  bed  with  a  wrench,  and  since 
there  is  a  geared  connection  between  the  two  screws  that  adjust 
the  spindle  head  and  the  outer  support  for  the  boring  bar,  which 
is  in  the  yoke,  the  outer  support  is  kept  in  alignment  with  the 
spindle  and  cannot  be  thrown  out  by  chips  getting  under  the 
yoke,  since  it  is  fitted  to  the  bed.  The  yoke  may  be  entirely  re- 
moved and  then  be  put  back  in  its  original  position  without  dis- 
turbing the  alignment  of  the  outer  support  for  the  boring  bar 
with  the  spindle.  This  is  a  valuable  feature  where  it  is  neces- 
sar\'  to  do  work  on  pieces  which  are  longer  than  the  normal 
capacity  of  the  machine.  The  outer  support  for  the  boring  bar  is 
bored  after  the  machine  is  assembled,  thus  insuring  its  perfect 
alignment  with  the  spindle. 

The  driving  gears  in  the  speed  box  are  made  of  steel  and  are 
controlled  by  two  levers  giving  nine  changes  of  speed.  Two 
levers  on  the  head  of  the  machine,  which  are  interlocked,  multi- 
ply this  by  two,  making  a  total  of  eighteen  clianges  of  speed  in 
geometrical  progression.  At  each  spindle  speed  only  such  gears  as 
are  in  mesh  as  are  used  to  obtain  that  speed  and  there  is,  there- 
fore, no  frictional  loss  due  to  the  revolving  of  idle  gears.  Tlie 
driving  pulley  runs  on  a  stationary  bushing  and  the  belt  pull  does 
not  come  on  the  driving  shaft.  The  main  driving  clutch  is  op- 
erated by  a  lever  at  the  front  of  the  machine  within  easy  reach 
of  the  operator ;  when  the  machine  is  stopped  only  the  driving 
pulley  continues  in  motion.  A  direct  connected  motor  drive 
may  be  applied  if  desired. 

The  feed  motion  is  taken  from  one  of  the  driving  shafts, 
which  runs  at  a  higher  speed  than  the  spindle  This  makes  it 
possible  to  obtain  the  coarse  feeds  without  glaring  up,  tlms 
avoiding  excessive  strain  on  the  feed  gears  and  bearmgs  and 
allowing  the  feed  train  to  do  its  work  easily.    The  fine  feeds  are 
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obtained  by  gearing  down.  Another  advantage  of  this  arrange- 
ment is  that  it  gives  two  series  of  feeds,  a  coarse  series  with  the 
back  gears  in  and  a  fine  series  with  the  back  gears  out.  There 
are  i8  variations  of  feed,  nine  for  either  position  of  the  spindle 
back  gears,  from  .005  to  .537  in.  per  revolution  of  the  spindle. 
The  rate  of  feed  is  the  same  for  every  part  to  which  it  is  ap- 
plied. The  machine  is  regularly  supplied  with  automatic  feed 
to  the  spindle,  automatic  cross  feed  and  vertical  feed  to  the 
head.  The  head  and  outer  support  for  the  boring  bar  may  be 
quickly  moved  by  power  and  may  also  be  moved  by  hand  from 
both  the  front  and  end  of  the  machine. 

The  adjustments  of  the  spindle  head,  the  outer  support  for 
the  boring  bar  and  the  platen  are  made  by  "Precision"  screws. 
These  are  provided  with  dials  graduated  to  read  to  thousandths 
of  an  inch,  thus  allowing  holes  to  be  bored  or  drilled,  and  sur- 
faces to  be  milled,  at  an  exact  distance  apart,  making  it  pos- 
sible to  easily  produce  interchangeable  work  without  the  use 
of  jigs,  or  jigs  may  be  originated  on  the  machine  more  quickly 
and  accurately  than  by  any  other  method. 

The  platen  is  of  extra  size  and  thickness  and  has  finished  T 
slots.  It  will  be  seen  that  it  is  especially  deep,  the  aim  being  to 
make  it  so  stiff  that  with  ordinary  care  there  will  be  no  appre- 
<:iable  springing  when  the  work  is  clamped  upon  it. 

The  machine  illustrated  is  at  present  the  largest  of  the  vari- 
ous sizes  which  are  made  by  the  Lucas  Machine  Tool  Company 
of  Cleveland,  O.  It  has  a  spindle  4  in.  in  diameter  with  60  in. 
total  traverse.  The  greatest  distance  between  the  face  plate 
and  the  outer  support  for  the  boring  bar  is  6  ft.  The  greatest 
distance  from  the  top  of  the  platen  to  the  center  of  the  spindle 
is  26  in.  The  platen,  which  is  30  in.  wide  and  48  in.  long,  has 
a  cross  feed  of  36  in. 


The  speed  box  is  of  the  geared  friction  type,  is  very  power- 
ful and  provides  four  changes  of  speed,  any  one  of  which  may 
be  instantly  obtained  by  the  two  levers.     This  in  combination 


DRILLING  TEST   IN   CAST   IRON   2      THICK. 


Size 
Drill 


Speeds 


Heeds 


Back  Gears 


J" 

i" 
lA" 

i    3  " 
lS5 

1  32 
1  I  5" 
1  s" 

ill" 


H.S. 
H.S. 
H.S. 
H.S. 
H.S. 
H.S. 
H.S. 
H.S. 


Revols 

Cutting 
Speed 

Per 
Rex'ol'n 

MS" 

Ins  Per 
Min. 

4-35 

Ratio 

i   «. 

56.9 

1.5 

406 

79.7 

.020" 

8.12 

1.5 

290 

S3. 

.020" 

5.S 

1.5 

.      406 

116.2 

.020" 

S.12 

1  .5 

290 

111.4 

.015" 

4..?5 

1.5 

290 

111.4 

.020" 

5.S 

1.5 

207 

79.5 

.007" 

1.4 

1.5 

207 

79.5 

.020" 

4.14 

'^    \ 

Actual 
Positn-I    HP. 


Amp.   Volts 


TflP 


3-68 
7.40 
7.40 
11.1 
10.5 
13.5 
6.5 
13  .S 


9 
20 
20 
32 
30 
40 
17 
40 


230 


\-^ 


DRILLING    TEST    IN    STEEL    3       THICK. 


Size 
Drill 

Speeds 

Feeds          \ 

Back  Gears 

■  ■  - 
.Actual 
HP. 

.\mp. 

.Revols 

Cutting 
Speed 

79.7 

Per 
Revorn 

.007" 

Ins.  Per 
Min. 

Ratio 

1.5 

Positn. 

Volts 

V  H.S 

406. 

2.S4 

Top 

5.01  " 

17  : 

«» 

!  "  H.S. 

406. 

79.7 

.011" 

4.46 

1.5 

11  .S 

40 

■ 

:"  H.S. 

290. 

56-9 

.020" 

5.8 

1.5 

•* 

5.01 

20 

220 

li,  H.S. 

290. 

7S.3 

.011" 

3-2 

1-5 

5.9 

20 

1§!  H.S. 

106.5 

47.9 

.011" 

1.17 

5.72 

fiottom 

8.4 

28 

lii  H.S. 

76. 

.%.6 

.011" 

.84 

5.72 

5.3 

18 

76. 

36.6 

.015" 

1.14 

5.72  i       " 

62 

21 

■■ 

76. 

36-6 

.020" 

152 

5.72 

8.4 

28 

" 

TAPPING  TEST  WITH  PIPE  TAPS  IN  CAST  STEEL   l^/i"  THICK. 


Diameter 
Tap 


Speeds 


Feeds 


Back  Gears 


2-FOOT  BACK  GEARED,  HIGH  SPEED,  RADIAL  DRILL. 


2ji 

3 


Rev'ns. 

36.5 

38.5 


Catting     Per      Ins  per 
Speed    Revol'n     Min.       *^*"o 


28.9 
35.2 


4.8 
4.8 


5.72 
5.72 


Posit'n 


Actual    .  _^    ^'^1... 
jj    p_  I  Amp.  I  \olts 


Bottom     9.14 

9.7 


31 
33 


220 
220 


The  2-ft,  back  geared,  high  speed,  radial  drill,  illustrated  here- 
with, has  been  designed  by  the  American  Tool  Works  Com- 
pany of  Cincinnati  to  meet  the  demand  as  a  substitute  for  the 
larger  sizes  of  upright  drills,  over  which  it  has  many  advan- 
tages. That  this  machine  is  well  adapted  for  the  most  severe 
service  may  be  seen  from  the  accompanying  tables  giving  the 
results  of  a  number  of  tests  which  have  been  made  on  it. 

It  drills  to  the  center  of  a  4  ft.  5  in.  circle,  outside  of  the 
column.  The  greatest  distance  from  the  spindle  to  the  base  is 
3  ft.  g-i-Yz  in.;  the  spindle  has  a  traverse  of  ii  in.  and  the 
head  has  a  traverse  of  i6  in.  on  the  arm.  The  column  is  of  the 
double  tubular  type  and  is  exceptionally  rigid.  The  sleeve  or 
outer  column  revolves  on  conical  roller  bearings,  hardened  and 
ground,  and  is  clamped  in  any  position  by  a  patent  V  clamping 
ring,  which  may  be  moved  around  the  column  to  suit  the  con- 
venience of  the  operator.  This  makes  the  outer  column  prac- 
tically integral  with  the  inner  one,  which  extends  almost  the 
«ntire  height  and  has  full  bearings  for  the  outer  column  at  both 
top  and  bottom. 

The  arm  is  of  parabolic  beam  and  tube  section,  making  it  very 
strong  for  resisting  bending  and  torsional  strains.  The  lower 
edge  is  parallel  with  the  base,  thus  permitting 
■work  to  be  operated  upon  close  to  the  column  with- 
out the  necessity  for  an  extreme  reach  of  the  spin- 
dle. The  arm  is  clamped  \o  the  column  by  two 
binder  levers  and  is  provided  with  a  gib  screw  per- 
mitting the  arm  to  work  freely,  without  sagging, 
while  the  binder  handles  are  loose.  It  is  raised  and 
lowered  rapidly  by  a  double  thread  coarse  pitch 
screw,  which  may  be  controlled  instantly  by  a  con- 
venient lever,  arrow  points  indicating  the  proper 
direction.  The  head  may  be  moved  rapidly  along 
the  arm  by  a  hand  wheel  which  operates  an  angu- 
lar rack  and  spiral  rack  pinion.  It  may  be  locked 
in  any  position.  The  back  gears  are  located  on  the 
head,  thus  bringing  the  greatest  speed  reduction 
direct  to  the  spindle ;  it  may  be  engaged  or 
disengaged  while  the  machine  is  in  opera- 
tion. 


TEST    IN    CAST    IRON    l%" 

THICK. 

2" 

4(1 

24.8        1/11.5"; 

3.4" 

5.72 

Bottom 

4 

.24 

14 

226 

2^" 

40 

.<0.1 

H"    1 

5" 

5.72 

5 

.15 

17 

226 

3" 

4fi 

36.6 

H'    ' 

5" 

5.72 

5 

.75 

19 

226 
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!•  ,    .n^uv<T.s.tl  ;\mL  »-apai»Tv    ''t    t'nn:>V.ini;   at    I'lu- '  M-ttinj; 
iv\-.    vvhi«il  woivlt!   inliorwi-i-    n-u^iivf   ri  ^irtViiii.  anjL  iln- 


iluatc-ti  ri-vi^lv 


inu    lai'ii    iiiaUv>    it    possiliji-   i<»  Imhc— inil    iliill   ln-K-   ,ii  •     •  ■   •mil 
-iiM.u'i-  at   \.irit>i;s  anj;lv>..  - 

1  lu  I'l'Wtr  cross  loetl  to  ilu-  platoii,  «>l  u;i'<>il  Kntith;  iM:ikir>: 
till.  iHatiriric  t."<'iii|il>  ii  lur  iniliinu  jMirpo-i -.  ilni-  ini|-t'a<in}<'.ilV 
U-<|iiliu>>  ami  inakint;  ii  pciv-ililv  to  ]iri>.liui  work  wliiili  w 
»iuiir>'  llii.s  iValiiri-  al  a  l<'\\»r  losi.  lUu  to  tin  *  Inniiiatinii  *>i  i\ 
liaiuiiinu  atui  riMtiini;;  ii  aho  niakt-  n  pi>-si|ili-  i.>  krcp  tli«' 
in.irhnii  i  ininini;  wluTi-  it  iniL;lil  ullii  i\\  i-r  li.ac  t.«  l.i\  iilli.  vlm- 
nK'rr-.oittjts-  its  isirninj;  capaiiiy.  Ilic  liiii^ili  ul  tlic. iT**ss  tVyil 
!i'  thr  platen  is  _i;r;at  iiii>ni;li  >.>  ili.ii  in  in.mv  ca'sos  a  jiil»  may 
1'*  in,»«!i'  riMily  at  »'IK'  cn<l  wlnU-  ilu  ni.irliini  i-~  luninii  aiii'ilu'i 
puiv  'Al'thc.  ollu  t    villi. 

riic  yoki"  is  ailjiisti'tl  aIi>nL;  ilif  l>t<l  with  a.  wri'iiih.  an<l   -ino^ 
tluM    i>  a  i:varcij  iMniiiVlioii  IkIwiiii  tlii'  I\\<>  >>i"ri'\\s  thai  atljii^t 
!lu    -pintlK   Iua«l  ami  tlu-  oiurr  >uppi>rt   i<«r  ilu'  l>.ij-in,i;  l>ar.  vriiicli 
i»   in   tlu-  yi'kf.   tlii-  outer   -upport    is  kept    in   ;ilii:nnu'nt    uiili    ilu 
-pnulK;    an«l   eaiuu't    1k'    Ilnown    oni    by    einp-    i:ellinv;    nmUr    tlu 
yukt',  since  it   is  litteil  to  tlie  betl.      Ilu-  ><>ki    may  be  entiiily  ri 
ilioMil  ami  then  be  put  back  in  its  orii;inal  i».-.ition  witlii'iit   di- 
ttirbini;   tlii'   ali.i;iimenl   ol   the  i>tHer   >ini>port    tor   the   b<<rim;   b.ii 
with  the  >pin<IK       Tliiii  iij  ■;!  \  ahiable   liattiri    u  here,  k' is-'ntce- 
sary   to   ili«  work   vu   pieces   v\hieh   are   loni^jtr   than    the   iio:rnial 
caf»acit\   <>t  tlu  machine.      The nuter  -upport    lor  the  boriiii:  bar  i- 
bored   alter   the   machine   i^  aNNembled.    ilni-   itivurinu    il-   perl'ici 
ali!.:miutit   with  the- »q»indle. 

I  lu  ilrn  iiiii  t;ear!i  .ijv  tliv'  .•►|»ml  bo\  are  niativ  rtl'-,^tc,cl  an«I  at\ 
v\>ntiolKd  l>>  tiivo  Ivvors  yiv  ini;  niiu-  ehani;(  -  of  -pVefT,  "  I  \\'< 
lever«.  ••n. the. head  <>l  tlu-  niachinc.  which  are  mterloc.kiMk  intihi- 
p!\  this  by  two,  tnakini:  a  total  of  lii^htien  chan.ii^'S;  of  spt-kd  in 
iieomeirical  pro};re.ss.ioii  \t  ..loli  -pindle  ^jkviI  only  svutli  jiiears-as 
arr  ill  iiu:sh  as  are  ii-ed  lo  obtain  that  speed  and  there  is,  there- 
t'ore".  !u>  fricti«>ral  lo-<  due  to  the  revolvinji  ol  i<lle  tjoars.  Tilt 
»lru  my:  pulley  rim>  on  a  stationary  bnshini^  and  the  belt  pull  d»ves 
tu>t'.v'otTie.  oii^the  drivini;  -h.tu.  The  main  drivini*  clutch  i-"  "P 
er.ited  b\  a  lever  al  tlu  front  of  the  machiiuf  within  t'svsy-  reach 
of  the  opv  rator:  wlun  tlu-  machine  i>  stopped  only  the  ilrivini: 
jnilley  continm.-  in  nioiion.  ;\,  tlirect  connected  motor  drive 
may  bo  applie*!  it  «lesireil. 

I  he  feetl  n.otion  is  taken  from  oik-  e^t  the  drivirigr.  -i^ltaus. 
which  runs  at  a  hijjhcr  ,<iiecd  than  the  spindle  This  iliakes  it 
possiiUe  to  obtain  the  coarse  feetls  without  uearinu  up,  thus 
avoidini;  t-\ccssivv  strain  on  the  feed  i:earV  and  bearin;;-*  .inj 
.dlow  inc  :!u-  i\ed  train  (v>  (16  its  woffcea-ily.      The  l»no  fvetls  are 
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>lit:iiiKMl  It)-  <;(  .iriiin  down.  Anotljor  advantaRe  of  tliis  arrani^c- 
liiiit  is  tli.it  it  j^ivcs  two  soriis  of  iVi-ds,  a  coarse  scries  w'ilh  the 
•.Ilk  m'ars  in  .iinl  a  11110  series  with  tlic  back  Rears  <m«/.  'I'here 
n-  iS  variations  <>1  feed,  tiim-  for  litlur  posiiion  of  tlic  spiiKllo 
•  Ilk  Rears,  from  .005  io  .5,?7  in.  per  revohilion  of  llie  spindle. 
I  lie  rale  of  i^iA  is  the  satue  for  eviry  ))art  to  which  it  i,s  a|»- 
irlreil;  Tlie  niaehinc  is  reRtiiarly  supplie<l  vvjlli  aiitoinatic  feed 
li  tlie  spin<lle,  autoni.itie  cross  feed  and  vertical  feed  to  th» 
K-.id.  rile  head  .md  t^mter  support  for  the  JMirijiR  har  may  l>e 
nickly  nioveil  h\  power  ainl  may  also  he  iiioved  hy  haitd  from 
■  ■ih  the   ii.iiii   ;iiid  (  nd  of  ihe  machine. 

I  he   adjnsinuiits   of    the    sjtindK-    lieail,    tJi<'   outer   sui'port   for 
lie  lioriilj.;  h;ir  an«I  the  platen   are  ma<li"h\    "J 'revision'  .screws! . 
Ihesc  are  provitled  with  diaK  graduated  to.  fead  lolhousaiidi  I  is 
1  an  inch,  thii.s  allowing  liotes  itt  l>e;b<»r»;d  or  drillvd.-^^^a^^^^ 
laces  la  he  milled,  at  ;fH  t-xaci  tlislanve  apart,;  ui.ikini?  it:.j>0"4V; 
iMe   (o   easily    jiroduce    in!erch:inReahle   WorkWiihoHl    tlu-   tlse 
t    jius,  or  jit;s  nia\    he  oriuinaled  on  the  machine  more  iinieUI) 
iiid  acctiratelj'  than  hy  any  other  nu-thoil.  .  V^ 

.  The  pjalejr  is  of :  vx.tfa  si/.c,a|Hl:  thickness  and  Ij,is  (itiisJied  'f 
slots.     It  \Vill  he  seen  llial  it  is  especi.dly  deep,  the  aim  heing  io 
make  it   so  stiff  that   with  ortlinary  caiv  there  will  !>e  no  .ippti 
i.ihle  sjiriiiRini;  wlun  the  work  is  clamped  npOii  it. 

Ihe  m.uliiiie  ilhislr.ited  is  at  i»e^ent  thi-  largest  of  the  var-i- 
■us  si/is  wiiicli  .Ml  made  hy  the  laic.is  M.uhine  Tool  Company 
'f  Cleveland,  (.  •.  It  has  a  spindle  4  in.  in  <liameter  with  60  in. 
•ot;il  traverse.  The  greatest  distance  hctween  the  face  plate 
.iiid  the  onler  siipp.Ml  for  the  ltorin!.i  har  is,0  .ft/  TUc  RreiUcSl 
distance  frotn  the  tt>p  of  the  platen  to  the  center  of  the  spindle 
is  jf>  in.  The  platen,  which  rs  30  in.  witle  :u«il  48  iq.  long,  has 
u  crtis-,   icii]  of    ^<i  in. .  .    /    ''^;  '    >,;■':  ■    ;,        ■  'r 


.The  SfXtHl  hax  is  of  the  geared  friction  type,  isVvory  powH.*r- 
fnl  and  iirov ides  f<xir  cbanRCs  of  \s|kW|,  any  oijc  of  wliich  may 
be  instant Jy  bl)tainc<l  by  llie  two,  k:vcr%;    This  in  cqinbiriati'M 
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2-FOOT  BACK  GEARED,  HIGH  SPEED,  RADIAL  DRILL. 


DiMtnctei 
T.-.p 
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T.VWMN*i  -Tl-.r-i:  WI'I  II   i»ll4:  TAi»S  fjC  jCAiiT  STEtL  i'-s"  THICK. 
-•Hliefjs  Fef<ls  l<ick(>ara 


CuniiiK      I'er       Ins  IK.-1 
Kev  ns.;  Sliced    K«vorii     Min 


Ratio    I'psit'ii 
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Ihe  _•  ft.  hack  Reared,  hiRh  spccrt,  radial  drill,  ilhi^ttated  licre- 
wilh.  has  been  desiRiied  by  the  .Viiuriean  Tool  Works  C<.»in- 
pany'of  Cincinnati  to  meet  the  dem;ni<l  as  a  snbstitnto  for  the 
laryiT  .sizes  of  npriRht  drills,  over  which  it  has  many  advan- 
taRCs.  That  tins  machine  is  well  atkipte*!  for  the  most  severe 
service  may  he  seen  from  the  accompanyinR  tables  Riving  the 
results  of  a  number  of  tests  which  have  been  niade  on  it. 

It  drills  to  the  center  Qt'  a  4  ft.  5- in.  circle,  outside  off  the 
cohnnn.  The  Rreatest  distance  fri>in  the  spindle  to  the  base  is 
.^  ft.  o-i-'j  in.;  the  spindle  has  a  traverse  of  il  in.  and  the 
head  has  a  traverse  of  16  in.  on  the  arm.  The  column  is  of  the 
double  tubular  type  and  is  exceptionally  riRid.  The  sleevil^- or 
outer  column  revolves  on  conical  roller  beariuRS,  hardened  and 
ground,  and  is  clampcil  in  any  position  by  a  patent  \  clampiiiR 
riiiR.  which  may  be  moved  around  the  cohmin  to  suit  the  con 
\ enience  of  the  operator.  This  makes  the  outer  colunm  juac 
tically  integral  with  the  inner  oiu .  which  extends  ahn^ist  the 
entire  lieiRlit  and  has  full  bearings  for  the  .>tUer  ct>hmin  at. both 
to|>  and  bottom. 

The  arm  is  of  parabolic  beam  and  lube  section.  niaUini;  ii  \er\ 
-trong    fur   resisting   lieiuhng  and   torsional   strains.      I  he   h'wer 
etlge    is    parallel    with    tlie    b.ise.    thus    permitting 
work  to  be  oj)erate<l  upon  clo>e  to  the  colmnn  with- 
out the  necessity  for  an  extreme  reas'h  of  the  spin 
die.       rill'    arm    is   el;iniiied  V*  thc.'iL^tlttmir  i>y  Uio;^^^ . 
binder  Kvir-;  .ind  is  provided  with  a  gib.  screw  pet' 
iin'iling  the   arm   to  work   freely,  wit  bout    sagging. 
wliile  tile  l)inder  handles  are  loosi-.     It  is  failed  and 
lowered    rajiidly    b>    .1    doulile   thread   c*>arsir  pitch 
sc^'ew, which,  may  be  controlled  insiantly  by  .IGOh 
venient    lever,   arrow    points   indicating   the   pro|ier 
direction.      The  head  m.iy  be  mo\e<l  rapidly  .along 
the  arm  by  a  hand  wluel  which  operates  an  An.uit- 
lai    lack  and  spir.d  rack  pitiion...''It  may  be  lt>ck*'d 
in  any  position.     The  l>ack  gears  af-e  located  on  tlu 
heail,    thus   bringing    the   Rreatest   speed    reduction 
direct     i«>     the     >i>in<lle;     it   may     be    engaged     e,' 
^Ii■^e^l.^lged      while      the      machine      i-      in,    <>iVera 
tioit. 
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with  the  back  gears  on  the  head  furnishes  i6  spindle  speeds 
ranging  from  34  to  400  r.  p.  m.,  in  geometrical  progression.  Any 
one  of  these  is  instantly  available  without  stopping  the  machine. 
-\n  engraved  speed  plate  enables  the  operator  to  select  the 
proper  speed  for  either  carbon  or  ^high  speed  drills,  also  for 
boring  and  tapping.  The  spindle  is  counterbalanced  and  has  a 
frictional  quick  advance  and  return. 

Four  feeds  are  provided,  from  .007  to  .020  in.,  in  geometrical 
progression.  Any  one  of  these  may  easily  be  obtained  by  turn- 
ing a  knob  on  the  feed  box  until  the  desired  feed,  shown  on  the 
dial,  comes  opposite  a  fixed  pointer.  The  feeds  operate  through 
a  friction,  which  permits  the  drill  being  crowded  to  its  limit 
without  straining  the  feed  works.  The  feeds  may  be  automatic- 
nlly  tripped  at  any  position  of  the  spindle  by  an  adjustable  trip 
dog  and  pointer,  acting  on  the  worm  clutch.  Depth  graduations 
are  on  the  spindle  and  all  depths  may  be  read  from  zero.  A 
safety  stop  acts  automatically  at  the  full  depth  of  the  spindle, 
preventing  breakage  to  the  head.  A  tapping  inechanism  is  car- 
ried on  the  head  between  the  gears  and  the  speed  box,  thus  giv- 
ing the  frictions,  already  powerful,  the  benefit  of  the  back  gear 
ratios,  making  unusually  heavy  tapping  operations  possible  and 
permitting  the  taps  to  be  backed  out  at  an  accelerated  speed. 
The  lever  for  starting,  stopping  or  reversing  the  spindle  is  con- 
trolled from  the  front  of  the  machine. 

The  heavy  service  to  which  machines  of  this  type  are  being 
subjected  makes  it  necessary  to  provide  good  lubrication  for  all 
of  the  bearings,  and  this  feature  has  been  given  special  atten- 
tion. Motors  of  any  type  may  be  applied  and  may  drive  either 
direct  or  through  gears,  chains  or  belts.  The  makers,  whose 
offices  are  in  Cincinnati,  recommend  connecting  the  motor  direct 
to  the  gear  box  through  gearing. 


MACHINE  TOOL  EXHIBIT  AT  ATLANTIC  CITY. 


The  display  of  machine  tools  at  the  Atlantic  City  exhibition 
this  year  was  very  impressive,  both  as  to  the  quality  and 
number  of  machines  shown  (practically  all  in  operation),  as  well 
as  the  general  arrangement  of  this  section  of  the  exhibition. 
It  will  be  impossible  in  the  short  space  available  to  go  into  any 
extended  description  of  these  machines,  but  a  brief  mention  of 
some  of  the  more  important  ones  will  indicate  the  extent  and 
value  of  the  collection. 

The  Lodge  and  Shipley  Machine  Tool  Co.,  Cincinnati,  O.,  ex- 
hibited a  couple  of  interesting  lathes,  one  being  a  24  in.  x  12  ft. 
patent  head,  standard  screw  cutting,  engine  lathe,  direct  driven 
by  a  10  h.p.  motor.  This  lathe  has  si.x  mechanical  speed  changes 
in  the  head  stock  and  a  speed  variation  from  450  to  900  r.  p.  m. 
in  the  motor  (20  changes).  It  has  32  feed  changes  and  the  same 
number  of  threading  changes,  all  of  which  can  be  made  while  the 
lathe  is  running.  A  handy  machine  in  the  shape  of  a  16  in.  mo- 
tor driven  portable  lathe  mounted  on  wheels  for  use  in  the  round- 
house, or  in  the  erecting  shop,  was  also  exhibited  by  the  same 
company. 

The  Springfield  Machine  Tool  Co.,  Springfield,  O.,  exhibited 
a  19  in.  high  power  rapid  reduction  lathe  with  power  transmitted 
from  the  motor  by  a  silent  chain  drive  instead  of  by  gearing.  It  is 
driven  by  a  /Vz  h.p.  motor  with  a  speed  range  of  500  to  1,000 
r.  p.  m. ;  with  a  constant  speed  motor  eight  mechanical  speed 
changes  may  be  obtained.  The  control  of  the  motor  is  located 
on  the  apron  at  a  convenient  point. 

The  Gisholt  Machine  Co.,  Madison,  Wis.,  exhibited  a  24  in. 
turret  lathe,  with  a  6^  in.  hole  through  the  spindle,  which  at- 
tracted much  attention.  The  operation  of  this  type  of  machine 
was  illustrated  and  described  on  page  246  of  the  Jime  issue  of 
this  journal.  The  same  company  also  showed  a  52  in.  vertical 
boring  mill,  equipped  with  a  number  of  new  labor  and  time  sav- 
ing devices,  which  greatly  assist  in  increasing  the  output  and  de- 
creasing the  difficulty  of  operation. 

The  Cincinnati  Milling  Machine  Company  exhibited  a  vertical 
high  power  miller  which  has  a  capacity  for  removing  10  cu.  ft. 
of  steel  per  minute.  It  is  direct  connected  to  a  10  h.p.  motor, 
thus  giving  a  capacity  of  i  cu.  in.  of  steel  per  net  horse-power 
minute. 


Bardons  &  Oliver,  Cleveland,  O.,  showed  a  large  automatic 
chuck,  turret  lathe  having  a  capacity  of  4'/^  x  30  in.  This  lathe 
is  well  adapted  for  making  locomotive  wrist  pins,  knuckle  pins,, 
large  bushings,  etc.  It  has  a  geared  head  driven  by  a  constant 
speed  motor  of  15  h.p.  A  small  turret  lathe  for  brass  work  was 
also  exhibited  by  this  company. 

The  Lucas  Machine  Tool  Company  of  Cleveland,  O.,  showed  a 
large  boring,  drilling  and  milling  machine.  It  is  intended  to  be 
universal  and  is  capable  of  finishing  at  one  setting  many  pieces 
of  work  which  would  otherwise  require  resetting  on  other  ma- 
chines. A  full  description  of  this  machine  will  be  found  else- 
where in  this  issue.  A  50  ton  power  forcing  press,  specially 
adapted  for  railroad  shop  use,  was  also  exhibited  by  this  com- 
pany. 

The  Brown  &  Sharpe  Co.  exhibited  three  milling  machines 
which  represent  new  ideas  in  the  design  of  milling  machines  in 
the  use  of  a  constant  speed  drive.  The  No.  5  B  heavy  plain 
milling  or  slabbing  machine  made  by  this  company  will  remove 
cast  iron  at  the  rate  of  30  cu.  in.  per  minute.  This  machine  has 
a  vertical  spindle  attachment  which  was  exhibited  separately. 

The  Cincinnati  Planer  Co.  exhibited  a  37  in.  variable  speed 
heavy  forge  planer  which  is  arranged  for  four  changes  of  cut- 
ting speed,  from  20  to  45  ft.  per  minute,  the  return  speed  being 
constant.  It  was  driven  by  a  15  h.p.  constant  speed  motor.  With 
a  cutting  speed  of  40  ft.  per  min.  and  a  return  speed  of  80  ft. 
per  min.  it  cuts  1,600  ft.  per  hr. 

The  only  shaper  exhibited  was  one  by  Gould  &  Eberhardt, 
wliich  was  shown  in  the  General  Electric  Company's  exhibit.  It 
was  a  24-in.  stroke  machine,  equipped  with  a  5  h.p.  motor. 

The  Cincinnati  Machine  Tool  Co.  exhibited  a  heavy,  new  pat- 
tern, sliding  head  drill  with  a  patent  geared  tapping  adjustment 
with  which  the  spindle  can  be  driven  forward,  stopped  and  re- 
versed at  increased  speed  for  tapping  purposes.  It  has  a  patent 
positive  geared  feed ;  any  one  of  the  six  feeds  may  be  quickly 
and  easily  obtained.  This  machine  was  built  specially  for  use 
with  high  speed  steel  twist  drills  and  is  motor  driven,  the  motor 
furnishing  19  spindle  speeds,  which  in  conjunction  with  the  back 
gears  gave  a  total  of  38  spindle  speeds.  A  sensitive  drill  was 
also  exhibited  by  the  same  company. 

The  Bickford  Drill  &  Tool  Company,  Cincinnati,  O.,  exhibited 
a  full  universal  radial  drill  in  operation,  which  presented  a  num- 
ber of  new  features  in  design.  It  is  said  to  possess  the  same 
power  and  stiffness  as  a  plain  drilling  machine.  It  has  capacity 
for  driving  a  5  in.  pipe  tap.  A  speed  box  in  connection  with  back 
gears  furnished  24  speed  changes. 

Baker  Bros.,  Toledo,  O.,  exhibited  a  heavy  drill  press  espe- 
cially adapted  for  high  speed  drills.  This  machine  has  a  record 
for  drilling  2  in.  holes  in  cast  iron  at  a  speed  of  350  r.  p.  m.  and 
a  feed  of  26  in.  per  minute. 

The  T.  C.  Dill  Machine  Co.,  Philadelphia,  exhibited  a  15  in. 
Dill  slotter.  It  is  equipped  with  a  traveling  head,  a  quick  tra- 
verse and  a  new  quick  return  motion.  It  is  furnished  with  6 
changes  of  speed  and  was  driven  by  a  5  h.p.  motor. 

The  Diamond  Machine  Co.,  Providence,  R.  I.,  showed  an  84  in. 
locomotive  guide  face-grinder  especially  designed  for  grinding 
case  hardened  locomotive  guides.  A  tool  grinding  machine  was 
also  exhibited  by  this  company. 

The  Landis  Tool  Co.,  Waynesboro,  Pa.,  exhibited  a  universal 
grinding  machine  with  automatic  heads.  This  machine  has  a  12 
in.  swing  and  is  42  in.  between  centers. 

Wm.  Sellers  &  Co.  showed  two  standard  tool  grinders  and  one 
twist  drill  grinder.  They  demonstrated  the  efficiency  of  these 
machines  by  grinding  the  tools  for  the  other  machine  tool  ex- 
hibitors. 

Chas.  H.  Besley  &  Co.,  Chicago,  exhibited  a  spiral  disc  grinder. 

The  Landis  Machine  Co.,  Waynesboro,  Pa.,  exhibited  a  2  in. 
single,  motor  driven,  bolt  cutter  with  the  Landis  patent,  all  steel, 
die  head. 

The  National  Acme  Mfg.  Co.,  Cleveland,  O.,  exhibited  an  in- 
teresting automatic  multiple-spindle  screw  machine  in  which  four 
bars  are  operated  at  one  time,  one  set  of  tools  being  used.  This 
machine  will  allow  eight  or  more  operations  to  be  easily  per- 
formed at  the  same  time.    It  has  a  chucking  capacity  of  2%  in. 
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The  Stoever  Foundry  &  Mfg.  Co.,  Lebanon,  Pa.,  exhibited  a 
motor  driven  pipe  machine,  the  connection  from  the  constant 
speed  motor  to  the  main  driving  gear  being  by  silent  chain. 


FISHER  PARALLEL  LEG  VISE. 


The  accompanying  illustration  shows  the  Fisher  double  screw 
parallel  leg  vise  which  is  manufactured  by  the  Eagle  Anvil 
Works  of  Trenton,  N.  J.  This  vise  has  all  of  the  well-known 
advantages  of  the  old-fashioned  leg  vise,  with  such  alterations 
as  will  overcome  the  very  important  disadvantage  of  that  type, 
/.  e.,  the  angularity  of  jaw  faces.  This  action  is  obtained  by  the 
addition  of  a  second  screw  located  at  the  lower  end  of  the  vise, 
which  has  the  same  pitch  as  the  upper  screw  and  is  driven  at 
the  same  speed  by  means  of  a  chain  and  gears,  so  that  the  lower 
end  of  the  jaw  moves  exactly  the  same  distance  as  the  upper 
end  and  always  maintains  the  faces  in  a  parallel  position. 


It  requires  little  power  to  move  this  lower  screw,  because  in 
tightening  up  on  the  piece  of  work  between  the  jaws,  the  ten- 
dency of  the  lower  end  is  to  move  inward  and  there  is  no  strain 
on  the  screw,  the  chain  simply  regulating  the  movement.  In 
opening  the  vise  there  is,  of  course,  no  strain  on  either  of  the 
screws,  therefore  the  chain  has  little  wear  and  is  as  durable  as 
the  other  parts  of  the  vise. 

The  ja^s  are  of  the  best  cast  tool  steel,  welded  on,  file  cut, 
properly  hardened,  and  of  convenient  shape  for  the  workman  to 
get  near  his  work  equally  well  for  filing  or  chipping.  A  slot  slide 
and  guide  is  arranged  just  above  the  lower  screw  and  prevents 
any  twisting  of  the  front  jaw. 

This  company  also  manufacture  the  "Eagle"  anvil,  which  can 
be  furnished  in  all  sizes  with  special  arrangements  for  different 
classes  of  work.  One  of  these  anvils  is  particularly  adapted  for 
railroad  shop  work,  others  for  tool  makers,  etc. 


PERSONALS. 


O.  M.  Stimson,  master  car  builder  of  the  Swift  Refrigerator 
Transportation  Co.,  has  resigned. 


,.  H.   Burk  has  resigned  as  assistant  superintendent  of  ma- 
clrtnery  of  the  Mexican  Central  Ry. 


W.  F.  Kaderly,  master  mechanic  of  the  Southern  Ry.,  has  been 
transferred  from  Alexandria,  Va..  to  Spencer,  N.  C. 


W.  S.  Stone  has  I)een  re-elected  grand  chief  engineer  of  the 
International  Brotherhood  of  Locomotive  Engineers. 


B.  R.  Moore  has  resigned  as  assistant  superintendent  of  motive 
power  and  machinery  of  the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  Rv. 


G.  N.  Howson,  master  mechanic  of  the  Southern  Ry.  at 
Charleston,  S.  C,  will  succeed  Mr.  Kaderly  as  master  mechanic 
at  Ale.xandria.  Va. 


G.  W.  Hedge  has  been  appointed  assistant  master  mechanic 
of  the  Canadian  Northern  Ry.  at  Winnipeg,  Man.,  to  succeed 
G.  S.  McKennon. 


W.  J.  Haynen  has  been  appointed  master  mechanic  of  the  Gulf 
and  Ship  Island  Ry..  with  o.-fice  at  Gulfport,  Miss.,  succeeding 
A.    Bardsley,   resigned. 


D.  N.  Tdomey,  traveling  engineer  of  the  Southern  Pacific 
R.  R.,  has  been  appointed  general  master  mechanic,  with  head- 
quarters at  San  Antonio,  Tex.  ■>•    ' 


At  the  thirty-fourth  annual  commencement  of  Purdue  Univer- 
sity, the  honorary  degree  of  Doctor  of  Engineering  was  con- 
ferred upon  Mr.  Angus  Sinclair.      - '  -' 


T.  L.  Schick  has  been  appointed  storekeeper  of  the  New  York,^ 
Susquehanna  &  Western  R.  R.,  with  headquarters  at  Strouds- 
burgh,  Fa.,  succeeding  F.  C.  Pearce,  resigned. 


W.  Byrd  Page  has  resigned  as  master  mechanic  of  the  Penn- 
sylvania R.  R.  at  Camden,  N.  J.,  to  become  assistant  superintend- 
ent of  machinery  of  the  Mexican  Central  Ry.,  succeeding  C.  H. 
Burk. 


W.  H.  Clarkson.  formerly  master  mechanic  of  the  Northern 
Pacific  shops  at  Livingston,  Mont.,  is  reported  to  have  entered 
the  service  of  the  Guggenheims  as  master  mechanic  of  railroads 
and  mines  tn  Alaska. 


F.  M.  •  McNrtltj',  master  mechanic  of  the  Monongahela  Con- 
necting R.  R..  at  Pittsburg,  has  been  appointed  superintendent  of 
motive  power  and  rolling  stock,  and  will  also  perform  the  duties 
of  master  car  builder. 


Dr.  Charles  H.  Benjamin,  Dean  of  the  Schools  of  Engineering 
of  Purdue  University,  received  the  honorary  degree  of  "Doctor 
of  Engineering"  at  the  recent  commencement  of  the  Case  School 
of  Applied  Science,  Cleveland. 


CATALOGS 


m  WRITING   FOR  THESE   PLEASE   MENTION 
t     THIS  JOURNAL- 


CiNci.KNATi  Shapers. — Tlic  Cincinnati  Shaper  Co.,  Elam  street  and  Gar- 
rard avenue,  Cincinnati,  O..  is  issuing  catalog  F,  which  is  composed  of 
seventy  pa.i?cs  of  most  excellent  illustrations,  both  half  tone  and  line 
drawings,  of  the  very  large  line  of  shapers  manufactured  by  this  company. 
The  machines  are  thoroughly  described,  illustrations  of  details  forming  a 
very  \-aluable  part  of  the  intormation.  The  illustrations,  being  printed  on 
the  heaviest  tvpe  of  coated  paper,  are  exceptionally  clear  and  valuable. 
Shajjers  are  shown  in  practically  every  conceivable  arrangement,  size  and 
capacit.v. 


Ta.vks. — The  VV.  E.  Caldwell  Company,  Louisville,  Ky.,  is  issuing  the 
twentic-th  annual  edition  of  its  catalog.  This  company  builds  every  variety 
of  tank  for  any  desired  purpose,  of  either  steel  or  wood,  and  supplies  all 
fixtures  and  fittings  used  in  connection  with  any  kind  of  a  tank  or  water 
supply  iob.  For  wooden  tanks  a  specialty  has  been  made  for  years  of  the 
use  of  Louisiana  Red  Gulf  cypress,  which  is  recognized  as  an  ideal  wood 
for  tank  purposes;  other  woods,  however,  are  used  for  tanks  if  desired  by 
the  purchaser.  This  catalog  gives  a  very  complete  list  of  the  dimensions, 
capacities  and  prices  of  the  various  sizes  and  types  of  tanks  and  fittings. 


ELECTRtCAi.  Apparatus. — Among  the  bulletins  recently  issued  by  the  Gen- 
eral Electric  Company,  Schenectady,  X.  Y.,  might  be  mentioned  Xo.  458S, 
describing  the  G.  E.  202  railway  motor,  which  is  similar  in  design  and 
construction  to  the  latest  standard  G.  E.  railway  motors  and  in  addition  is 
provided  with  commutating  poles,  allowing  the  overload  to  be  considerably 
increased.  Other  bulletins  are  being  issued  on  the  subjects  of  Tungsten 
economy  diffusers  (No.  l.iSl);  aluminum  lightning  arresters  (Xo.  4395); 
flaming  arc  lamps  (Xo.  4586),  and  electrically  heated  household  appliances 
(in  pamphlet  form). 


PuNCHlXG  ASB  SHiE.«tNG  Maciiixerv. — The  Cincinnati  Punch  and  Shear 
Co.,  Cincinnati,  O.,  is  issuing  cntalog  Xo.  11.  This  company  are  the 
designers  and  builders  of  heavv  power  bending  and  straightening  rolls, 
punching  machines,  coping  machines,  rolling  mill  and  tin  mill  machinery, 
multiple  punches,  gate  and  universal  shears  and  sheet  doublers.  These 
machines  are  all  furnished  in  either  belt,  engine  or  motor  driven  design. 
The  present  catalog,  which  is  given  up  largely  to  punching  and  shearing 
machinery  contains  excellent  illustrations  and  brief  descriptions  of  a 
great  variety  of  designs.  Machines  for  special  work  form  an  important 
part  of  the  cat.ilog. 
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OxY-AcETYLENE  Weldinc  AND  CUTTING. — The  Davis-Bournonville  Acety- 
lene Development  Co.,  90  West  street.  New  York  City,  is  issuing  a  leaflet 
giving  preliminary  information  concerning  welding  and  cutting  by  means 
of  the   oxy-acetylene  flame. 


Coal  Handling  Machinery. — The  C  VV.  Hunt  Company,  45  Broadway, 
New  York,  is  issuing  a  small  pamphlet  which  forms  an  introduction  to  a 
general  litie  of  labor  saving  machinery  manufactured  by  it.  It  gives  illus- 
trations and  descriptions  of  many  different  types  of  coal  handling  machinery, 
botii  elevator  and  conveyor.  Also  steam  hoisting  engines,  industrial  track, 
coal  gate.',  narrow  gauge  cars,  etc. 


Kailway  Specialties. — The  General  Railway  Supply  Company,  922  Mar- 
quette BUlg.,  Chicago,  is  issuing  a  very  attractive  catalog  describing  a  num- 
ber of  its  more  important  sptcialtics.  These  include  metallic  (steel)  sheath- 
ing for  passenger  coaclies,  which  has  many  advantages  over  wood  and 
presents  an  equally  good  appearance  with  a  much  smaller  maintenance 
charge.  This  type  of  sheathing  is  now  becoming  very  popular  for  higii 
class  passenger  equipment.  The  National  steel  trap  door  and  lifting  device 
for  wide  vestibule  cars  is  also  illustrated  and  described.  This  is  made  of 
pressed  steel  plates  in  one  piece  and  is  arranged  to  raise  to  an  angle  of 
4,5  degrees  of  its  own  accord  as  soon  as  the  latch  is  thrown.  Beyond 
this  point  it  has  to  be  pushed  into  place  and  thus  prevents  any  possibility  of 
passengers  accidentally  falling  through  the  opening.  Other  -specialties  of 
this  company  shown  in  this  catalog  comprise  the  Schroyer  friction  curtain 
roller,  which  eliminates  the  necessity  of  pinch  handles  and  compression 
bars  on  the  bottom  of  the  curtain.  The  Garland  ventilator,  which  is  based 
on  the  aspirator  or  exhaust  principle  and  is  capable  of  exhausting  15,000 
cu.  ft.  of  air  per  ventilator  from  a  car  running  at  30  miles  per  hour. 
The  I-lexolith  composition  flooring,  which  is  laid  in  plastic  form  over  either 
old  or  new  wood  floor  and  possesses  many  excellent  features,  particularly 
along  saritaty  lines,  is  handled  by  this  company.  The  catalog  also 
includes  illustrations  and  descriptions  of  National  vestibule  curtain  catches; 
National  standard  roofing  for  passenger  ciaches,  and  the  Ideal  roller  center 
plates. 


NOTES 


The  E.n'GInecrs'  Cllt  of  Philadelphia. — The  above  organization  calls 
attention  to  its  change  of  address,  which  is  now  1317  Spruce  street,  Phila- 
delphia. 


Amesican  Locomotive  Company. — The  above  company  has  recently  re- 
ceived an  order  for  a  3  ft.  6  in.  gauge  Mogul  tank  locomotive  from  the 
Imperial  Taiwan  Railway  of  Japan. 


Standard  Roller  Bearing  Company. — T.  F.  Salter,  well  known  as  an 
engineer  in  the  field  of  hoisting  and  conveying  apparatus,  has  accepted  the 
position   of   chief  engineer  of  this  company. 


Indianapolis  Branch — H.  VY.  Johns-Manville  Co. — A  new  office  of  the 
above  company,  whose  main  oflice  is  at  100  William  street.  New  York,  has 
recently  been  opened  at  30  South  Pennsylvania  street,  Indianapolis.  This 
office  is  under  the  management  of  Charles  E.  Wehr. 


The  Standard  Roller  Bearing  Company  announces  that  it  has  recently 
installed  at  its  foundiy  at  Philadelphia  a  thoroughly  equipped  testing  labo- 
ratory, which  is  in  charge  of  Walter  H.  Hart,  an  expert  chemist,  formerly 
connected  with  the  Alan  Wood  Iron  and  Steel  Company.  This  company 
has  recently  opened  a  branch  office  at  327  Jefferson  avenue,  Detroit,  which 
is  in  charge  of  Ernest   L.   Smith,  recently  appointed  western  representative. 

The  Consolidated  Supply  Co.v.pany. — This  company  has  been  incor- 
porated and  will  make  a  specialty  in  handling  general  steam  and  electric 
railway,  mill  ind  mining  supplies,  with  headquarters  at  321  Dearborn  street, 
Chicago,  111.  The  ofnce  and  store  occupy  the  ground  floor  In  the  Manhattan 
Building,  the  storeroom  extending  through  and  fronting  on  No.  60  Ply- 
mouth place.  The  incorporators  arc  L.  C.  Hopkins,  John  P.  Mahoney  and 
J.  L.  Benedict.  Mr.  Hopkins  has  had  some  eight  years'  experience  in  the 
railroad  and  supply  business.  For  the  past  year  he  has  been  connected  with 
the  sales  department  of  the  Chicago  Pneumatic  Tool  Company,  and  previ- 
ous to  that  was  four  years  with  Fairbanks,  Morse  &  Company.  Mr. 
Mahoney  was  formerly  chief  clerk  to  the  purchasing  agent  of  the  T.  St.  L. 
&  W.  Ry.  Mr.  Benedict  has  been  in  the  railroad  business  ten  years  and 
for  the  pnst  five  -"r  six  years  has  been  connected  with  the  Chicago  Pneu- 
matic  Tool  Company,  as  manager  of  the  Chicago  office  and  on  the  road. 


CONVENTION  EXHIBITS. 


Young's  Million  Dollar  Pier  afforded  splendid  facilities  for  exhibition 
purposes.  The  exhibits  were  gre.Tter  in  number  and  far  better  arranged 
than  those  of  any  previous  convention.  Among  the  companies  having 
e.xhibits,   or  havinc;  representatives  at   the  convention,   were  the   following: 

Adams  &   Westlake   Co.,   Chicago. 

Ajnx  Manufacturing:  Company,  Cleveland,  O. 

.Vmerican   Balance  Yalve  Co.,  Jersey   Shore,  Fa. 

American    Blower  Co..    Detroit,    Mich. 

Ar.K-ricsn  Ilrike  .>^hoc   &  Foundrv  C'o.,   Mahwali,   X.  J. 

.'\i".erican   Car   &    Foundry   Co.,    St.    Louis. 

American   Locomotive   Company.    Ntw   York. 

.\meric.Tn  .\'ut  it  Bolt  Fa^stener  Companv,  Pittshurg,  Pa. 

.\merican  Steam  (ia1I!^e  &  \aive  Mfg.  Companv,  lS)«t(  n,  Mass. 


American  Steel   Foundries  and  Simplex  Railway  Appliance  Co.,   Chicago. 

American  Tool  Works  Company,  Cincinnati,  O. 

American  Vanadium  Company,   Pittsburg,  Pa. 

American   Water   Softener   Company,   Phil.idelphia,   Pa. 

Anchor  Packing  Company,  Philadelphia,  Pa. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa. 

liardons  i   <  )liver,    Cleveland,   O. 

Bcaudiy  ii  Co.,  B>oston,  Mass. 

Bcttendorf  Axle  Co.,  Davenjjort,  la. 

Bickford   Drill  &  Tool  Co.,  Cincinnati,  O. 

Bliss  Electric  Car  Lighting  Co.,   Milwaukee,  Wis. 

Bowser,  S.  1".  &  Co.,   Fort  Wayne,  Ind. 

Brewer    Bros.    C-.-.,    Philadelphia. 

Brill   Company,  J.   G..   Philadelphia. 

Buckeye  Steel  C?>tirgs  Co..  (Glnmbus,  O. 

Bush  i-   McCormick,  Columbus,  O. 

Butler  Drawbar  Attachment  Co..  Ctevtiand,  O. 

Cardwell  Mfg.  Co..  Chica§;o,  111. 

Carey,   Philip,  Mfg.   Co.,  Cincinnati,  O. 

Carter  Iron  Company. 

Celfor  Tool  Company,  Chicago. 

Chiinpion  Rivet  Co.,  Cleveland,  O. 

Chicago  Car  Heating  Co.,  Cliicago. 

Chicago  Pneumatic  Tool  Co.,  Chicago. 

Cincinnati   Machine  Tool  Co.,   Cincinnati,  O. 

Cincinnati  Milling  Machine  Co.,  Cincinnati,  O. 

Cincinnati  Planer  Co.,  Cincinnati,  O. 

Cleveland  Car  .Specialty  Co.,  Cleveland,  O. 

Commonwealth  Steel  Co.,  St.  Louis. 

Davis  Solid  Truss  Brake  Beam  Co.,  Wilmington,  Del. 

Dearborn  Drug  &  Chemical   Works,   Chicago. 

Detroit  Lubricator   Co.,    .Oetroit,   Mich. 

Dickinson,  Paul,  Inc.,   Chicago. 

Dill   Machine   Co.,  T.   C,  Philadelphia. 

Dixon  Crucible  Co.,  Jos.,  Jersey  City.  N.  J. 

Dressel  Railway  Lamp  Works,  New  York. 

Drouve  Co.,   ti.,   Bridgeport,   Conn. 

Duner  Co..  Cbicago. 

Edwards  Co.,  <).  .M.,   Syracuse,  N.  Y. 

Electric  Storage  Battery  Co-,  Philadelphia. 

Fails  Hollow   .Staybolt   Co.,  Cuyahoga   Falls,  O. 

Farlow   Draft   Gear  Co.,   Baltimore,   Md. 

l-'lannery  Bolt  Co.,  Pittsburg,  Pa. 

Flexible  Compound  Co.,  Philad'.-lphia. 

Frpnce  Packing  Co.,  Tacony,  Pa. 

I'ranklin   Mfg.   Co.,   Franklin.  Pa. 

I'rost  Railway  Supply  Co.,  Detroit,  Mich. 

Fuller  Iron  &  Sttel  Company,  H.  A.,  St.  Louis,  Mo. 

Galena-Signal  Oil  Co.,  Franklin,  Pa. 

(ieneral    Electr-c   Company,    Schenectady,    N.   Y. 

General   Railway   Supply  Company,  Chicago. 

Gisholt   Machine   Co.,   Madison,   Wis. 

Goidschmidt    Thermit   Company,    New   York. 

Goodwin   Car  Company,   New  York. 

Gould   Coupler   Company,    New   York. 

Griffith   Folding  \'estibulc  Trap. 

Grip  Nut  Company,   Chicago. 

Homestead  Valve  Mfg.  Co.,  Homestead,  Pa. 

Invisible  Roll   Screen   Co..   Brooklyn,   N.   Y. 

Johns-Manville   Co.,   H.   W.,   New   York. 

Kenni'.ott  Water  Softener  Company,   Chicago. 

Lancaster   .Machine  &  Knife  Works,  Lancaster,  N.  J. 

Landis    Machine   Co.,    Waynesboro,    Pa. 

Landis  Tool  Company,  Waynesboro,  Pa. 

Lawrenceville    Bronze   Company,    Pittsburg,   Fa. 

Locomotive   .\ppli.ince   Comntiny,    Ciiicago. 

Ljage  &   Shipley   Machine  Tool  Co.,  Cincinnati. 

Lcve  Brake  Shoe  Co.,  Chicago. 

Lucas  Machine  Tool  Co.,  Cleveland,  O. 

McC  onway   &  Torley   Co.,    Pittsburg,   Pa. 

McCord  &   Co.,   Chicago. 

Maltly.   Geo.    B..   Cleveland. 

Marshall  &  Huschart  Machinery  Co..  Chicago. 

Michigan    I-uliricctor    Co.,    Detroit,    Mich. 

Murphv  &  Company.   Christopher,   Chicago,   III. 

\?than   Manufacturing  Company,  New  York. 

National-.Acme  Manufacturing  Company,  Cleveland,  O. 

National    .^nilinc   &   Chemical   Co..    Philadelphia. 

National   Boiler   Washinr;  Co.,  Chicago. 

Natioml    .Malleable  Castings  Co.,   Cleveland,  O. 

National  Roofing  Company,  Tonawanda,  N.  Y. 

National  Tube  Company,   Pittsburg,   Pa. 

Niles-Bement-Poiid  Company,   New  York. 

Norton  Company.  Worc.ster,  Mass. 

Parkesburg  Iron  Company,  Parkesburg,  Pa. 

Pittsburgh   Finery  Wheel   Company,   Pittsburg,  Pa. 

Pittsburg  Equipment  Co.,  Pittsburg,   Pa. 

Pressed  Steel   Car  Company,  Pittsburg. 

Railway   MateriaN  Company,  Chicago. 

Ralston  Steel  Car  Co.,  Columbus,   O. 

Restein  Clement  Co.,  Philadelphia. 

Ritter   Folding  Door  Co.,   Cincinnati. 

Rubberset  Brush  Co.,  Newark,  N.  J. 

Kyerson,  Joseph  T.,  &  Son,  Chicago 

Safety  Car  Heating  &•  Lighting  Co.,   New  York. 

St.   Louis  Suifacer  &   Paint  Co.,   St.   Louis,   Mo. 

Scullin-CiTllagher  Iron  iV  Steel  Co.,  St.  Louis. 

Scullv  Steel  \-  Iron  Co.,  Chicago. 

.Sellers.  Wm.,  &  Co.,   Inc.,   Philadelphia. 

Smith   Company,   I'lias.   (i.,    I'ittsbursj,    Pa. 

Smith  Co.,  Wm.  J.,   .\'cw  Haven,  Conn. 

Springfield  Mach'ne  Tool  Co,,  Soringfield,  O. 

Standard  Car  Truck  Co.,  Chicago. 

Standard  Coupler  Company,   New  York. 

Standard   Steel   Car  Comoanv,   Pittsburg,   Pa. 

Standard   Steel    Works   Co.,   Philadelphia. 

Sterling  Steel   Foundry  Co..  Pittsburg,  Pa. 

Stoever  Idy.  &  .Mfg.  Co.,  Lebanon,  Pa. 

Symington  Co.,    1'.    11.,   Bnltimor-?,   Md. 

Tindel-Morris  Co.,  E'dvitore,   Pa. 

Underwood.  H.  B..  &  Co.,  Phil.-idclphiV.. 

X'anadium  Sales  Company  of  Americn. 

Ward   Equipment  Co.,   New   York. 

Watson-Stillman   Co.,    New   York. 

Waugh   Draft  Gear  Co.,  Chicago,  IH. 

Western    Railway    Equipment   Co..   St.   Louis. 

Western  Tool  &'  Mfe.  Co.,  Springfield,  Ohio. 

Westinghouse   Companies,   PittsKurg,   Pa. 

Wood,   G.   S.,  Chicago. 

Whitinar  Fdy.  F-quipment  Co.,  Harvey,  III, 

Wright  Wrench  Co.,  ,3044  Cii  stnut  .'^t.,  Pliiladelphia. 


COMPOUND,  SUPERHEATED  STEAM,   MOTOR  CAR 


Chicago,  Rock  Island  &  Pacific  Railroad. 


The  Schenectady  Works  of  the  American  Locomotive  Com- 
pany has  recently  completed  a  steam  motor  car*  for  the  Chi- 
cago, Rock  Island  &  Pacific  Railroad.  The  motive  power  of  this 
car  consists  of  a  250  h.p.,  two-cylinder  compound  steam  engine 
having  cylinders  g]^i  and  14J/2  x  12  in.  operated  by  supcrlicated 
steam  of  250  lbs.  pressure  generated  in  a  horizontal  return  tubu- 
lar boiler.  The  cylinders  drive  a  pair  of  38  inch  wheels,  form- 
ing the  trailing  wheels  of  the  leading  or  motor  truck.  The  car 
is  of  steel  construction  with  interior  finish  of  wood,  is  55  ft.  9  in. 


the  side  sills  was  adopted.    The  framing  and  exterior  sheathing 
are  of  steel  and  the  interior  finish  is  of  mahogany. 

The  underfranie  consists  of  two  8  in.  I-beams  forming  center 
sills  and  6  \  4  x  yj  in.  steel  angles  reinforced  by  ij^  in.  truss 
rods  forming  side  sills.  The  side  sills  are  further  reinforced 
by  another  6  x  4  x  5/2  in.  angle  for  a  distance  of  20  ft.  at  the 
front  end.  The  end  sills  are  8  in.  steel  channels  and  a  number 
of  steel  angles  are  secured  between  the  center  and  side  sills  be- 
tween the  bolsters.     These  cross  braces,  in  addition  to  forming 


STEAM    MOTOR    C.\R — CHICAGO,    ROCK    ISLAND    AND    PACIFIC    RAILROAD. 


total  kngtii,  weighs  ioo,()oo  lbs.  in  working  order  and  has  a  ca- 
pacity of  40  passengers  in  addition  to  a  good  size  baggage  com- 
l)artment.  Test  runs  have  shown  it  to  l>e  capable  of  speeds  of 
60  miles  per  hour.  The  distribution  of  weights  is  such  as  to  give 
38,300  lbs.  on  the  trailing  truck,  and  61,700  lbs.  on  the  motor 
truck,  of  which  32,400  lbs.  is  on  the  driving  wheels.  The  theo- 
retical tractive  effort,  working  compound,  is  4,300  lbs. 

The  car  body  was  built  at  the  Wilmington  Works  of  the  Amer- 
ican Car  &  Foundry  Co.,  and  the  primary  object  in  (he  design 
was  to  make  it  as  light  as  possible,  consistent  with  the  proper 
degree  of  strength  for  a  car  operating  singly.  With  this  in  mind, 
a  type  of  construction  which  employs  truss  rods  for  reinforcing 

*  I'"or  clescripfion  of  other  sti'am  motor  cars  see  ttiis  Journal  1900,  pp. 
204  and  331  (C.  P.  R.)  .  19')7,  pp.  141  (Caiiz.  C.  K.  I.  &  P.);  312  (Ganz, 
Erie);  391  (Intercolonial);  445  (Ganz,  Intercolonial),  and  317. 


stiffeners,  also  serve  as  floor  supports.  The  side  posts  arc  made 
up  of  angles  riveted  to  the  side  sills  and  the  side  plates.  The 
plates  are  in  one  continuous  piece  for  the  entire  length  of  the 
car,  being  bent  to  form  the  proper  contour  at  the  end.  The  car- 
lins  are  steel  chaimels,  continuous  between  side  plates,  bent  to 
conform  to  the  contour  of  the  elliptical  roof. 

The  bolster  at  the  trailing  end  of  the  car  is  of  the  built  up 
type,  but  that  at  the  motor  end  is  of  cast  steel  made  in  three 
sections  and  secured  in  such  a  manner  that  the  middle  section 
may  be  readily  removed  and  permit  the  motor,  with  its  super- 
imposed boiler,  to  be  drawn  out  from  the  end  of  the  car.  The 
end  sill  and  the  center  section  of  the  front  end  framing  of  the 
car  body,  as  well  as  the  floor  ahead  of  the  boiler,  are  also  made 
removable  for  the  same  purpose. 


nET.MLS  OF  STEAM    MOTOR  TRUCK — C.,  R.   I.   &  P.   R.   R,    MOTOR  CAR. 
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ami:kil.\.\   i:\(.ixi:i::r  and  kailkuad  toukxal. 


Ui.c    lK\ii.>piiu'nf  ('.• ,   r»<»  VVeslMr.'il,    .\i\v    N.nk   <,U>,   ir.  i>Miiiin  a   Itallit 
liivinj;    iiirliinViiiiiy    uitt'riii;iti(>n    cihtiiiijiii!    wt-Mitu;    ;iii<t    iiiiiiii.n    li>     im-.m- 

(  ■•.>!.  :jr\spi.»N«j   S|'A«rfif.!«««.v,~--*l'lu-  C".'  WV  Itunt  Cortiif»any,   4,'.    |:ii>;i<lua> . 

X«;\.    Vi>rk,   is   is-tiiini*   a  ■siiuill    iK-itiif>lilit    *\liifh    forms   an    iiilrixluflion    In   a 

v>i:.'.:   li*»»'  iif.  hibiir  sa*iii|^  iiMchinciy  uiamif.n:t.nM«l  liv  it.      ft  «'*«•>  illns- 

iMti'  ilrMrripliiviiS  Vjft'  jmaHy'tlilU-irnt  ty|iirsi  o-f  coal  liaiiillini;  iliacliiixi  > , 

•  I'AiUof   aii«l  :crtnv«-v.i>i..  ■  i\f^o  SttvMil  lioisliiiij.  i-ngitu's,    iri<lii>li  iai    iKuk, 

.1    jjat-t--'.   ti;i!ri>'v   t;aiii;»-  c'afbi,   ftfV         .;■...        .. 

I' VII  «  \»     ......  u  .  1.  -.        I..     '■  1    k'»>!w»*,'S(ltM»''>    '"'-!••''>  •    '.'S*  iljts 

. 'io./IU»r){\A'iii<aij«\'.'fe'tsMi.i'        ,   •■    V  aitiavli.vi-- I'ataluj;  ilc.svriltiiiK  ."i  uuiii- 

■,.     ■'    ''     ■•!  ■••V  iuipKi  faj't  mii\!,'Uh-'.      Thvsi- 'iii.t'Iii'lt'  incfallic   (st««'l  V.  shrat'i- 

'■  ;     ;■  I- M'ii;;'i-r    l^^lt■^l^■'N^    wiiieji.  'Ii.t>- Hr.Hiv    a<i\  aiiUi^jt  s    o\»r    wood    iiml 

ati.  tVyiaflV  .  i;i!»'rt^:iyf»»:ai^UKV   witll  '.'i  -jHiii-li-  'sHiaU«T    iii:if!rtfnaiK->' 

• '•'      *v;''c   ••r  .■HH«\'ifhip!4'  i>    MOW  •tHO.>»4.Tiii«' At^^^  liii^ii. 

.lirij'iU'i^!'-   ■■''''•'  >i.'ali<Mi.af  >t<i't  'if^M'-<^*'''''  ••'•'' ■'''•'"'5  lU-viur 

.    A«-»Oi'>'i«"  vai>'  )S  '.ilsti  ■^lln-.lraticj   and    ifi-Mriliol.     'I'liis    i>.    inaiU-   ol 

~inf  <'>j..:i-    ii>'.v.     lit..-.     .111.1   is.  aturantS'J   V'>   riljM-   tn  mi    anuU-   4.t 

•»  ^s' tSiJ-' Jalv.li    i^^   tlir4»\Mi.      Uoyoud 

,1^  -■!  1'    ,i'i:-lU(i   iv.i<<   (U.itv  anil'l-Hiis-i'iiVi  iil>i  any   ;H>^siIiiIi(y\il' 

nvi<l|Cniallv    iVdliiii;.  tiin'itudi-  till'.  4>iHiiin>;.      Otllt  r  •^|ll■l:i.•llli«•^    .'t 

I     -    rvMiijvniy  .^.Jii'Wii-iii.niVs  ;*-;:(aIi»u  v-v't'l'f'^*'-  l''*^.  SibroytT.  iriclion  v't'lJi^'y 

w  Iiich  •iiliwiir-Tli-'''  tiu'' ii'cc.vAtv  pi    jiiijcb    Hainihs  :.  and    coHijtrorisiiii.i 

'Fi»i  liAt(i<.fn--«Vf  ifu'';.-nrljf»u-  .■■•T)u'"*iavlaiul  Vi-ntilator,   wUiVh   is  Jiasvd 

'"-I'iTa'v'.t-  ••«:''i-,>lmu*r'  jj«iji,fi|*l«v  ;!iitlr  i^   cfii>aliff    ot    r\li;iii.sling-   I.V.Ond 

t   atfL  juM. .  W'tinfjiiHii  •'■iToin  '.I   iin"    tihiniiiK   at    ;;i>    miU-^    i>«r    linnr. 

I    ■     !'if'<(>|.ith..A-i«n)|>.>.-.i-(.ii<i>.  tli^-i'Unp,  w'liii'h:  is  hiid  ifi  I'laMSc- liirin.  <»vvf  t-itiiri 

■    -rrw   w.  tod  .tky'F,  anil  i>i>sst^«.>i-s   many  •■  v^^'^'tt*""!    t\atiir.~.    iiarti^ndai'ly 

^ifitaiy,   UtK-:<.  ..^- •'Ji;Widl*d     iky  ■  t1ii>    o«'tiv,>anyi       'llu-     catal<>s  .alM> 

i:i»-lii.U>  i■l{u•«f^■:l't^^\1ly   aui'l  ■iU-^t-Til'tions  .»t'    N'.iti.'-ial    vf.>tilniU    iiiit.itii   citi-ju  .s: 

\  ifi  'M.'i!' ^r,i»dai  d    nn)tiii'.;    Ii'i    i>a»i-iii.'>'t    .•  satlli-.   .iiid   llir    IiUmI    Si'llii'   i'«  iili  r 


NOTES 

.  >.in  .  l.\»,i  >!  i-K.->.'  .4. 1 1  t;  '<>s.,  I'liiiMoi  ri\i.\.^  I'll.-  aluivf  m  naiii/ati"!)  oalN 
.rtfitiii-'ti- ti'  tr-. ;<-!\»>ii.'i  .<f  a(tdvi--v..  uliit-Ii  i>  iv.'W  1:!17  Si'rnco  >.tmi.  Pliila- 
dc'j'hia. 

.\;!i>:iv\     I     1  i>M<»II\;E  i'tMiir.AW.-      'J'lic    iitit'tf   .riMiii«;ury   lus    iicrittly    ii 
cfivni  ;in  v^Kt   'i\>t   X  '■'.  H--  tj   in,    ijaMso    Mo»5,i»l    laok' locomotive    frtrtti   the 

I  :'•"•  I  i.it   T;itx' .in    In  u'.x  av    ••f    1.i|>;ii>, 

>r-\N!'.VVI'      UvMIVK      it!  AHIM-     ^OMI'.XNV,         I.      l' .      >,llt(  T,     \\cll     ktU'W  11     a<     ail 

ci'ci'ii'i  r  ill  »(:f  ti»ld   ot    tit-HSlvnc  ;jn»t  i-imv^-ytni;  ai>|>ai.ilnr-.   lu»  aivi':<liil  the 
!    -  hii't^  »insfiifVi;  ni..|liiH-«'onij>ar> 

I  Nnt*N.\v<>ti*  I'RASi'ii— If,  \Y,,jA'>ri>!A-M\\vr"i.t     ■  \   tu  \\   i't\ico  4>f.  Utc. 

.l^.■\ <.'<-i>ti>j>3tiyj  «,.ho«-'iJ!,Titi  .office  is  at    1"'^   William   -^tiKt,    .\»v\-  'N'ork.   iia> 
ni-t-iiriv    l«.-cu   o)><tU"d:.  **   3<|   >otUli    IVim-yhaiiia   stn-i't.    ludiatiai'i>li>.      U'his 


■^r-.V\i,v4tini ::K»vi.irHL  Bbari?**'.  .t"o>iT.*.vv.  atiuonncrs  that  it  Ka«'  rtci-nily 
iii-l,dl^^.l.ar  its  .t>'ll!j<j|-y  ai  riulidi-Iplu.i  a  tliov.>njfli!y  t-.iuipluNl  ti-*finn  I;ili'i- 
t  .(..•y,  wiiicli  I!,  i|v  cli.it^v"  Ot'  VValltr  II.  Hart,  an  i-xi>t-rl  clicnust.  lortniTly 
•i  I  x\iiii:ik<.  .\tati  \V«>»^t:  Iron  and-  Stw'l  Cotufany.  This  company 
!;;i>  iv.fiithv  n»»riiv,»i-,j'l'raMolt-  olWoat  ;i;>T  J«'fi\-r,'«i>n  avcnllf,  l>iti'oit.  wliicli 
I-  i!i.v.l;iir.*»''t>t   Krt.tWt    I'.-,    jiniitli.    r,vct\tly   aiiiniintcd   \vi>tvni   ri'iirc*«.-ntativi-. 

i  uif  !!^'-iV.if*-»i  i^.i'Ttv  ^  ^'rr-i-tlY  •iVi'ytA'iY.^^ — TMfs- •owiivaiiy    Ii:ts    l«i-tn    incor- 
jS^'Ai«*'i  ai'd  WiJl  ti'akV  a  in   liatHlliixi?'  >tfncfal   sU-am  and   cU-ctnc 

riiUvuV,  it^Hl  >vtif|  iiitifii;tiJ  sU|>idit:s.  wi»h  lu'adij'wrtcrs  at  SJl  ncuboru  strict, 
tlncai;o.  tU.  .'nic.-i'>!."H'*'-  •'"'^  store  oCciii»ytlic.<!T>'ilnd  floor  In  .ttic  Maidiattan 
nuiMirc  'tlu?',  «•  tcri.'orti  i.-.\ttniliiii;  tltroii4;li  and  rrontitig  on  .  No.  6"i  I'ly- 
f.U'Hth  fdpte.,.  The  ii'C'>Fi.>«>r.-»^j'>rs  arc  L.  <-".'■  1Io(ikivi>.  John  P.  Mahoncy  and 
T.  L.  -•l5«'«e<I,Jvt!  .>fr--il->i*kii)s  .has  -baU.  >i.nm-  oi->tht  yp^i's'  <cx|>fticncf  i»i  the 
r  i;;,  .  ;  ;ti'J-.sXi(Mdy- l>it.siri,>»<V  .  Fof.thc  t'ar*t  VcaV  ll»,v  l«as' 'x^ftl  connected  with 
•.  -  -  >;v|\irttvf»<t  of.,  the  l^iicpciii  J*no  iiiiatici  Tool  I'oUipaiiy,  aiul  j'tevi- 
•       that    wis- ;t<<ifr.'yV:irs.\yi't|wr  Morse    X    l'onii>atiy.       Mi. 

M  .ii-iu  y  v.a*  tti<-nie*-iy ''c;iiv-t!  i'U"^^'<   •      ''■     iMirchasitrg  aiictit  \>f  tlie  T,  St.    I.. 
&   \V.    Ry.      -Ml.    lUf.'-.liet   Fias  lui  ■    rai;r\^ad"l'u.«ini.^s  teti  yvari   and 

MMfs  h-t>  !>»>?'  t  ^*'^!'  the   ChiCiiso  i^mni- 

■■■•.-i-' i^^i-r'T't   T'u.    1  .'ffloe  'ati.-t  fn  the  foad. 


CONVENTION  EXHIBITS. 


;:-J. b\hi  aiui  "far  .rranged 

-o   .*'.t    fitijc,  i^f -y;  ;'.i.-    V  ::'.'.  1  ::•'.■•;•-.       .Vi:;.  :;ct--ih«f  CM;!i{.a-. -.is    li.iVing 
-    .»'<  r. ■  J:  r'v- ••.-.:  -I'-vrt^f  Y**-;Ttves, -.,1  ^tiV- »"'''^*entii'r..'x\ert-  tlu'   tOlvWitVc':      . 

A.  i\   v.  \r  -t  ,   •    -voilaW.  '  ' 

I     -■'.:■    •;.Mi:'U: .'.   ..;.. 

:     i!i.4.v   >'^vA.    y  ■■i-\>l;.iid|-\^;-t:.  .vA!-;''*".---  •    ^     -' 
'■'''■iv  S  ' y ■■'•.>" M-y  i"'i.i '^r:  F:<m!v.'- 

'  •  y>  .!S'tw  .Work-; 

.\  ••:  .I'l'ini'anv;.  Pittjthiir,;.   1'. 


.\iii(-iii:.>u    Stei-1    l-'oundries  and   SinipU-x  Iv.iilw  ay    .\i>|dlance;.  Co.,   Chrcago. 
.\iiK-i-ie.ni    l<H>l    Works  CUniiiany,   (  i!ieinti:iti,   (>. 
.\iiit  riraii   \  ;injidiini:  ( "oiiipai;) .    rill>l:iiri;.   I'.i. 
Aii.iilian    \\;iUi    >ollinir   <  .'ni|i,ii;>  .    I'lul  mU  liihi.i,    I'a. 
.\iulu>i     l'.icktnL{    '  tiiniMiiy,    riiila'li-l|.lii.i,    I'a. 
I'.mI.Umii    I  i>c"iuo;u«-   \Viiik>.    l'lpl;uU  l|>lii.i,    I'.i. 
|!.»iili'ii>    \    «>li\ii.    t  le\e!;inil,    < ». 
I!i;indiy   A   to.,    Ini.Nt  .n.    .Mass. 
I'll  ticiidoi  I   .Vvl;-  t  ■>.,  Mavi'iiport.  la. 
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COM  POUND,  SU  PERHMtKD^^S^  MOfoR  CAR 


(■|IICAtil»,    R<M  Iv    IsiiANO  &    rAUKiQ    RaiLROAU. 


I  Fn     Si:Ik  ikiKkIv    \\«>^k•^    of    tlu'    AiiKiii.iii    JjH-i>mo(i\«-    ('oiii 
li.iiiv    li.is    nriiitlv    i<iiii|il<  icii    a   st^rini   nn>ior   i-;tr  *    for    tliv:   Clii- 
,;i;^'p,  Kcuk   l>lan<l\'  I'luilu-  Ivailroarl.     Jlie  iii<irivt' jAiwcr  of  Uus 
car  e« nisisls  •  of  a  -'5< »  1 1  p.,;  | v?V»H'"y|iiv<k'r  i"'iiij|iouii(l  st*^*'""  ciiinnc 
liaviii^  i\liii(itrs  f)J  I   ami    rj*..   \    i_'  iiK  VqM:ra1i'<l  1>y  sii}i«rlu;iti.«l 
nam  •')  _'5()  His.  pn^Min-  ^iinralrd  h»  a  hnri/ftiiial  nliirn  tubu 
111    ImiKi.      Tin-  olimlrrN  <lii\i    a  paii*  t»f;.|S  iiioh  wluils,  ffirni 
iii;i  till'  trailiiii;  whroK  f»f  iIkv  K-adinji  or  iiiaVrtr  trui-k.    The  car. 
!-  .if  s|i,I  ii>n>lnuli<iii  wifli  iiiUriur  I'jiiisli  <•!  wood,  is  555  ft,  ^ilK 


the  siilc  sifls  wa-  adojilcd!     'I'lic  franiniii  ami  <  vlcr-ior  slnallMng 
a^l^  oi  >tvd  auil  (lie  hiicrior  liiiisli  is^  of  malio};aiiy.   ' 

The  ti.nircrfTiHiicrcXMisfcsiii  of.tw  forming  center 

-ills  an*i  6  X  4;-y -»4.^^rt^^^^^^  ati^Jcs  r<.jnforcc<l  by  i^g  in.  tni&fi 

rods  foruutif^  sriV'' snis.  Tho  >i14c  sills  are  fiirtheV  reitiforced 
In'  auotlKT  ?»  .\  4  .V  J<^  in.  an^lc  for  a  distance  of  _'o  ft.  at  ili» 
front  eiwl.  The  <:tHl  sills  arc  X  in.  stioel  channels  and  a  nuniher 
(If  Stcc-i  anjilcs  ari?  smirivfj  bctwcciv  si<le  sills  h. 

f  w cell  ■  tire  - 1 Jojsl  er*:  '  Tlie'sc  crOss,  lifSccs,  in  addi tioii"  to  •  f  bruiii  1  j; 


S'l'K^M^^^toTijk'tKxiit^'ltiCAiio,  4«H>:   i};i  Axii;  Aish;  l^\e^F•c  RAi(i.lbAf». 


i'"ial  leiiyili.  \vi  i.i;li-   hMt,uN).Jbs,-i4i ...wofMng  .0^       and  iws^  a^cij- 
pai'ity  .4if.  4U  j»asseiiiiers:  in  aibjilioii  .t»»  a  Kii»««l  size  J»a«i;af»c  com-, 
parltnenl.  .  '1  esi    rim^   li.ive   sh«i\vir  i(  Idlkv-capali^^i:  of;'^pce4s^  O 
'«'  mill  --  jn  r  Imnr.      I  In-  di'^tribnlimi  of  wVitiJits  i>-  suelj  a,s  to  ?iive 
;S.^(>o   llis.    nil    ilie    trailii".;;    irneU,   and   (>i,7<^«o   1))S.   on    the  motor 
1  link.  <  it   wliieh  .^_',4<io  U»s.  is^  un  llie  <!rj\  ini*  wheels..    The  theo 
Kittal  traviive  etT«»rt,  \v-^)tkni|^  eoni|). "inid^fs.^i^oiV  Hrs. 

lilt   ear  Imdy  wasltulil  at  llu-  \\  ilniiii^l<Mi  Works  of  tlu-  Amer 
H.in   (  ar  *\:   J'onndry  (  <>.,  aiul   ilie  prim.Tiy ohjeet   in  the  design 
>\a>   lo  make  it   as  li.v;lit  as  jiossihle,  e<tn>is»eni   with   the  proper 
d«>ir-t*t'  ofstrcnjjth  for  a  car  «q)Ci^aliii};  siii^U;  With  tliis  in  niind. 
.1  type  of  const rndion  uhieh  eiiiphiys.  IriiSH  roxK  Jiir  reinforcing 

'  l'"i>r  cliM-ii|>1:i>i»  iif  i.llic  1  •  ^u-.iifi  ii>ii(.i.r  I'vU!"  H'«'  ilii-'  I'MitiiJit  r.KM!.  ii|>. 
■,'»t  .111.)  VM  ;('.  I'.  K.i.  i;f!7.  iiji.  HI  (4;:iu7.  ('. 'K.  1.  \  !'.>;  :;k'  iCinz, 
l.tie);  ifitl   ^.lnlv'■«»ln'«J*^/*^♦•ti  .<^niT'ZtTT*(0.rCi>loiiiaV>t  a«««l  i.rtlJv-    . ; 


still\MCTSi'a;I.so  servie^^'as  fl<w  Tkc  side  poslsare  made 

«j>  of  JtngH^s  .rivckWl  to  Ihi*  silk: ;  siiHs  and  the  .side  plates.  ;  ^'ite 
plates: arc  ill  <aic  coirtimuiu^  jiitx'e  lorjih*  ciitircTcnRth  of  tlic 

car,  hiiiii>  henl  !<•  form  the  pr<i|K  r ;e«int<urr  at  the  end.    The  ear 
litis  arisleelehanneb,  colli  iniii  HIS  lietween   si<K'  plates,  bent    to 
coiiforni  to  the  A^imtonr  of  the  elliptical  roof. 
V    The;  l>of»>f.cr  jaitV  tlic  traiHn.n  enxl  qtf  th?  icar  is  <rf  the  buitt  up 
ty]»e,  but  that  at   the  motor  end.  is.  of  cast   steel  made  in  three 
sections  and  Mrnred  in  siuh  a  inanner  that  the  middle  section 
may  be  readily  reniove<  la  ml  permit   liie  motor,  with  its  super 
inipostd  boiler,  t«ji'JK'  lira \v!i  nnt    frfMn  the  end  of  the  car.     The 
end  sill  aiid  tlic  center  section  of 'the  front  end  framinp:  of  the 
ear  IkkIv,  as  well  a*;  the  llotir  aliead  of  tbc:  boiivr,  are  also  mad^ 
removalik    for  the  >>ame  purpose;  ■ '~-"       '\  • 


1 


J.H  \(l  S   or   STI'AM    MOTOU   TKICK— C.,  R    I- &.  P-   1l;ll.    MOTOR  CAR. 
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The  boiler  is  a  very  interesting  design,  being  alto- 
gether different  from  anything  that  has  previously  been 
applied  to  a  car  of  this  type  in  this  country.  The  con- 
ditions require  that  the  largest  amount  of  heating  sur- 
face possi!)le  shall  be  obtained  in  the  very  small  space 
allowed  and,  since  a  fire  tube  type  of  boiler  was  de- 
sired, the, return  tubular  type  was  decided  upon.  It 
consists  of  a  fire  box  33^/^  in.  long  by  43^  in.  wide, 
which  is  fitted  with  fire  brick  and  arranged  for  burning 
oil;  214  iJ-4-'"-  tubes,  3  ft.  9  in.  long,  extend  to  the 
coinbustion  chamber,  and  an  equal  number  of  return 
tubes  of  the  same  diameter  and  3  ft.  Iij4  in.  long  ter- 
minate in  the  smoke  box  directly  above  the  fire  box. 
The  barrel  of  the  boiler,  which  is  in  one  sheet  61  ji  in. 
long,  measures  49  in.  in  diameter  at  the  fire  box  end 
and  44  in.  at  the  combustion  chamber  end.  The  total 
amount  of  heating  surface  is  624.4  sq.  ft.,  of  which 
527.8  sq.  ft.  are  in  the  tubes,  37.6  sq.  ft.  in  the  fire  box, 
and  59  sq.  ft.  in  the  combustion  chamber.  The  ar- 
rangement of  the  inclined  smoke  stack  and  location 
of  the  dome,  etc.,  is  clearly  shown  in  the  illustra- 
tion. 

A  smoke  Ix)x  type  of  superheater  is  located  in  the 
combustion  chamber,  where  the  temperature  of  the 
gases  is  very  high.  This  superheater  consists  of  a 
header,  divided  transversely  into  two  compartments  by 
means  of  a  vertical  partition,  and  16  superheater  tubes, 
bent  into  the  shape  of  a  double  loop  and  extending 
down  into  the  combustifui  cliaml)cr.  This  header  is 
bolted  to  a  cast  steel  saddle  casting,  which  is  secured 
on  the  top  of  the  boiler.  The  steam  passes  from  tlie 
dome  through  a  short  dry  pipe  into  the  saturated  steam 
compartment  in  the  header  and  through  the  superheater 
loops  into  the  sui)erheat'-'d  comi)artment  and  tluii 
through  the  steam  pipe  to  the  high  i)ressure  steani 
chest.  The  boiler  is  securely  faslene<l  to  the  motor 
truck  frames,  thus  eliminating  the  necessity  of  flexible 
steam  joints. 

The  engine  is  of  the  two  cylinder,  cross  compound, 
type,  using  the  Mellin  system  of  compounding,  the  in- 
tercepting valve  being  located  in  the  high  pressure  cyl- 
inder casting.  The  high  ■)ressure  cylinder,  which  is 
9' 4  X  12  in.,  is  located  on  the  right  side  of  the  truck, 
and  the  low  pressure  cylinder,  14^  x  12  in.,  on  the 
left  side.  Iloth  cylinders  arc  equipped  with  piston 
valves  actuated  by  Walschaert  valve  gear.  The  cylin- 
ders, with  their  valve  chamber,  are  in  separate  cast- 
ings, and  are  bolted  to  the  side  frames  of  the  motor 
truck,  the  centers  being  69  in.  ahead  of  the  center  of 
the  driving  wheels.  Connection  to  the  drivers  is  made 
through  a  small  cross  head,  having  a  single  bar  guide, 
an<l  short  main  ro<ls  located  outside  the  frames. 

The  motor  truck  is  of  the  four-wheel,  swing  bolster, 
type,  having  cast  steel  side  frames  3J/2  in.  wide,  which 
are  rigidly  tied  together  I)y  cast  steel  transoms  and 
cross  ties.  The  bolster  is  carried  on  double  elliptic 
springs.  The  weight  on  the  rear,  or  driving  journals, 
is  carried  by  a  semi-elliptic  spring  suspended  between 
two  cross  equalizers,  the  ends  of  which  rest  on  the 
journal  boxes  and  the  weight  on  the  forward  journals 
is  carried  by  coil  springs,  one  on  top  of  each  journal. 
In  this  manner  a  three-point  suspension  truck  is  ob- 
tained. The  boiler  is  supported  from  the  truck  by 
plate  braces,  both  transver.se  and  longitudinal,  whicli 
are  stiffened  where  necessary. 

The  trailer  truck  is  of  the  four-wheel,  two-bar  equal- 
izer type,  having  swinging  bolsters  of  the  built  up  type, 
and  has  34  in.  wheels  and  454  x  8  in.  journals.  Both  the 
motor  and  trailer  trucks  are  equipped  with  New  York 
Air  Brake  Co.'s  brakes,  air,  however,  being  obtained 
from  an  8  in.  Westinghouse  air  pump.  The  New  York 
air  signal  equipment  and  Gold  steam  heating  equipment 
liave  been  applied.    The  lighting  is  by  oil  lamps. 
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'Ihc  oil  for  fuel  is  carried  in  a  tank  located  in  the  engine 
room,  which  has  a  capacity  of  loo  gallons.  A  water  supply  of 
i,ooo  gallons   is  carried  in   three   tanks  suspended  beneath  the 


SIDE  VIEW   OF   STEAM    MOTOR  TRUCK. 

floor  of  the  car.    The  general  dimensions  and  weights  of  this  car 
are  as  follows : 

Total    weight    100,000  lbs. 

VV.-i^lU  on  leadins  truck 61,700  lbs. 

W-^ighl    on    drivers; , ....  ..... . . .....    32,400  lbs. 

Weight   on    lending    wlieels..  •  f>,y.-i *-'..>•.■,.»>.;■. ii.-»  ...;.. ■.■... i>.'.. .    29,300  lbs. 
Weight   on    rear   truck. ...... /.vV.v*..  ►'.i,,'./..i.;V.  .►>  ..i  .''.••  •   38.300  lbs. 

Total  wheel    base    —  ..;........•.....; 45   ft.    10   in. 

Distance  lietwceti  truck  centers.......... ..  — 38  ft.     3  in. 

Wheel  base,  driving  truck 8  ft.     4  in. 

Length  of  car  body  over  sheathinir 52   ft.     0  in. 

Length  of  car  body  over  pHtform .56  ft.     9  in. 

KNCtNE. 

Oiameter  of  cylinders,  H.  P.,.VJ'<'i».»-.^»y.  ,i'v».'.-.i".. 9J4  lb. 

Diameter   of   cylinders,    I..    P.  .................... .,>,.. ..14J4   in. 

.Stroke .ii.,  .'i . ...  1 2     in. 

X'alves     • .  •• «.. . .......  i. •>,•.•••••.  • ;  •  .Piston 

Valve    gear *    ,..«..■,/*..•  .'.'..•.  v  . '.'wv^ Walschaert 


WIIEFLS. 


Driving,    nunioer    

Driving,   uiametei    

Le.idini?,   diameter    

Rc.'.r   truck,   diamete''    

Jourjials,    driving    

Journals,  trailing  truck 


2 

.;.. ..38  in. 

. . 33  in. 

34    in. 

..6    X   12    in. 

,.*%   X  8  in. 


BOILER. 


Type    1  lorizontal  return  tubular 

Working    pressure    250    lbs. 

Outside  diameter  at  conibustion   chamber -44   in. 

Fire  box,   length    * .  .-i.-SSyi    in. 

lire  box,  width .43J4    in. 

Tubes,  diameter   ^. *i:v ..»,.. 1 54    }". 

Tubes,  number  and  length ..i,.i  ...■..,;.....  .814 — 3  ft.     9       in. 

214—3  ft.  11^  in. 

IIe-»ting  surface,   tubes • 527.8  sq.   ft. 

Heating   surf  ice,    fire   box    37.6  sq.   ft. 

Ileatit'g  surf  nee,  combustion  chamber    59      sq.  ft. 

Heating:    surface,    total     ...*.,.......  .624.4   sq.   ft. 


AVAILABLE  WATER  POWERS  IN  UNITED  STATES. 


In  the  aggregate  the  available  water  powers  of  the  nation 
greatly  exceed  the  present  power  requirements,  but  unless  there 
is  some  curtailment  in  the  rate  of  our  development,  our  water- 
power  resources  will  not  of  themselves  solve  the  problem  of  our 
future  supply  of  power.  The  power  of  Niagara  Falls  has  been 
estimated,  by  Prof.  W.  C.  Unwin,  at  7,000,000  horse-power.  A 
partial  estimate  of  the  water  powers  of  the  upper  Mississippi 
river  and  tributaries  places  the  available  water  power  at  about 
2,000,000  horse-power.  The  .southern  Appalachian  regions  can 
furnish  a  minimum  of  nearly  3,000,000  horse-power.     Both  of 


these  estimates  can  be  greatly  increased  by  including  the  use 
of  regulation  reservoirs  and  auxiliary  steam  plants.  The  water 
powers  of  New  England  are  more  fully  developed  than  elsewhere 
in  the  country,  though  much  remains  yet  to  be  done.  In  the 
Rocky  mountains  and  the  far  West  there  are  immense  water- 
power  possibihties;  in  the  State  of  Washington  alone  there  are 
3,000,000  horse-power  available.  It  is  probable  that  the  water 
power  in  the  United  States  exceeds  30,000,000  horse-power,  and 
under  certain  assumptions  as  to  storage  reservoirs  this  amount 
can  be  increased  to  about  150,000,000  horse-power  or  possibly 
more. 

Using  the  smaller  figure  of  30,000,000  horse-power  as  an  illus- 
tration, to  develop  an  equal  amount  of  energy  in  our  most  mod- 
em steam-electric  plants,  would  require  the  burning  of  nearly 
^^5,000,000  tons  of  coal  per  annum,  and  in  the  average  steam- 
engine  plant,  as  now  existing,  more  than  6oo,oot.ooo  tons  of  coal, 
or  50  per  cent,  in  excess  of  the  total  coal  production  of  the  coun- 
try in  1906.  At  an  average  price  of  $3  per  ton  it  would  require 
the  consutnption  of  coal  costing  $1,800,000,000  to  produce  an 
equivalent  power  in  steam  plants  of  the  present  general  type. 

Using  the  data  furnished  by  the  census  returns  of  1900,  1902 
and  1905  as  a  basis  and  applying  the  prevailing  rate  of  increase 
in  the  industries  included  in  these  reports,  and  adding  an  equiva- 
lent amount  for  the  steam  railroads,  it  is  estimated  that  the  total 
installed  capacity  of  prime  movers  in  all  our  land  industries  for 
1908  approximates  30,000,000  horse-power. 
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FRONT  VIEW  OF  STEAM    MOTOR  TRUCK. 

The  average  load  on  steam  and  other  engines  is  much  less  than 
their  rated  capacity  and,  owing  to  the  overlapping  of  loads,  it  is 
probable  that  the  total  average  load  does  not  exceed  one-third 
or  one-quarter  of  this  amount. — H.  St.  Clair  Putnam  in  an  Ad- 
dress before  the  Conference  on  the  Conserz'ation  of  Natural 
Resources. 


The  Largest  Belt. — What  is  believed  to  be  the  largest  belt 
in  the  world  was  recently  installed  in  the  Dempster  sawmill  at 
Tacoma,  Wash.  The  hides  of  225  steers  were  needed  for  mak- 
ing it.  Only  the  centers  of  the  hides  were  used  and  each  of 
these  was  stretched  for  weeks  to  insure  uniform  strength  in  all 
parts  of  the  proposed  belt.  The  belt  is  114  feet  long,  8  feet 
wide  and  three-ply  thick  and  weighs  something  over  2,500  pounds. 
The  best  quality  of  cement  was  used  and  the  places  where  the 
hides  overlap  welded  by  the  weight  of  a  hydraulic  press  bearing 
250  pounds  pressure  to  the  square  foot. — Power. 


Red  lead  and  glycerin  when  mixed  make  an  excellent  material 
for  making  tight  joints  on  non-metallic  materials. — Brass  World. 


294 


AMI'RKW    i:\'(;iXKl<K    AND    k AILRoAD    )(  )l  UX AI.. 


I  Ik-    Imikr    is   a    vrv    iiit<.  ii -.liiij;    tK>i.uii.   iHiii;^    all., 
yitbcr  (litTirnit  )n>ni  aiiytiiiiii;  Uiat  h.is  i»r«.vi<>u>ly  In*  i 
applied  to  .1  car  .'I  ilii--  type  ir.  this  country.     The  con 
iiiti«Mis  riHiiiirc  tliai   the  lariiist   amount   of  In-.ttiui;   >in 
^,w<.'  po^siliK    ^liall   Ik    oliiaiiKil   in  the   viiy   small   span 
ai!"wr<l   and.    >iiu-(    a    lirr    liil.r    type   ot    hoiUr    \va^    «1. 
^iii'd.    llu     i\lurn    liil.ni.tr    lyjn*    was   «lvci(K"<I    upon.      | 
ronsiNt>   of    a    \\\<:    ii.'X    .^.^'s    in.    I'.n;..;    liy    4.?'i    in.    ui.K 
uliicli  i-^  litliil  with  lirr  Iirick  ami  anan.yi-d   for  hnrninu 
oil;   J14    I')  in.   IuIk'--.   ,^    ft.   <)   in.    lon.y,   (.xtrnd   to   llu 
lomhustion    cliam1.«r.   and    an   k-k\\\\\\    mimlKT   of    retiun 
lulii-s  of  tlic  samr  dianutrr  and  .?   ft.   11' j  in.  lonj^  nr 
ininati-    in    tin     >nioki-   l»o\    directly   al>o\r    tin-    firv   l>o\ 
I  lie  Iiarr^I  oi   tin    IioiKr.  wliicli  is  in  oni'  slurt  r>i  >s  in 
loni;,   im-asurc^    4')   in.   in   dianu-tir   at    tiu-   lire   l>o\   in.; 
ami   44    in.    at    tlu'   c>.ml)n>I  i.  .n    cliamlur    i-ml.       I  lu-    tol.il 
amount    of    luatiny    surface    i?    (»-4.4    -'I     f'  .    of    wliicli 
^jj.)^  M|.   ft.  arr  in  tlu-  tnlii>>.  .'7.6  -(i.   ft.  in  tlu-  lin-  lt'.\. 
.tnd    5<)    ^<|     ft.    in    tin-    comlin>tion    chamlnr.       The    ar 
r.mLicmcnl    of    ih.     niclinrd    ;niol\t'    stack    ami    Ii.cati..ii 
<.f    tlu-    <lonu'.    ttc.    i-    cK.irl,'    -Ik.vxii    in    tlu     illu-tr.i 
ti.  .n 

.\  siiilIxc  i)..\  iNpr  ..f  -iiju.iliv.;iti.f  i>  l.icattd  in  llu 
coiiiliu>tion  cliamlur,  ulicrc  the  tcmi)cratmT  of  tlu 
liasi^  is.-Ycry  Iii.uli.  Tliis  sniurluati-r  con-i>t>.  of  ;, 
Iirad*  r.  disidi'd  IraiisviM'si'ly  into  two  I'ompartmciils  l.\ 
nuaus  ..f  a  \i,rtical  partition,  ;in<l  1')  -npi-rluatcr  tnln-. 
I.rnt  imo  ilu'  sli.ipc  of  a  dmiliK-  l..i.p  and  iNtiniliii;..; 
i|..\\n  nHo  till  omlin-ii.ii)  cliamlur.  Iliis  lu;idii'  i- 
Iioliid  to  a  cast  sinl  sadilK-  ca>lini4.  utiicli  is  snnr,il 
on  till  lop  iif  llu-  lioiKr.  llu-  snatn  passt-s  fr.nii  llu 
doim  tlirou.iili  a  sli.,i-i  (lr\  pipv  into  tlu  -.iinrafrd  slv-am 
c.inip.-irtnKiit  in  llu-  lu-;idcr'.;iiiU.  tin. >n;-;li  llu  sii|i,.||h.;(1,  1 
liMips  into  till-  siipi-rluat  -d  comparluuni  and  iluii 
tln'ou:..;li  tlu  sic;, in  pipe  to  tlic  \\\\i.\\  jin  ssmr  sUan, 
clu-si.  1  hi  lioilcr  is  svr.urcly  fasimcd  to  ilu-  moloi 
truck  fi.iiius.  ilnis  I  Imimatiiii;;  the  necessity  of  llrxiM' 
steam  joints. 

llu-   cnvinc    is   ..|    i|u     two  c\ lindrr.   cross   roniponml. 
t\p(-.   nsiim   tin    .\ltllm    s\^(i.|n   nf  componndin;^.   tlu-  in 
tircipliiiL;   \.d\i    luiii;^  loi-aiv-  1  in  |lu-  lii:..:li  prcssinr  <\1 
inder    castim;.       llu     lii'-;li    j>rt-ssu;ri'    cylimK  r,    uliicli    i~ 
«>',i    \    ij  ill.,  is  1. .cited  on  jUc  riiilit   sidi    of   tlu-   tiiuk. 
.Hid    tin     |..\\     piissiiri     lyliiuK  r.    14' j    \     U    in.,    on    tlu 
K  fi     siiU         I',. -ill    cylinders    are    ecptipprd    with    pisi..it 
\al\is  .uin.it.'d   Iiy    W'.ilsi  Ua*-rt    v.dve,j*car.      Thi-  cylin 
ders.    uitli    tin  ir    \.il\i    c!iainlK-r.   are  in  •  separati-   <"asi 
in.us.   .iiid    ar.     li..|ti-d   to   du-   siile    frauies  of   the   moloi 
truck,    till     I'l  iitiis   lu-ini*   (m>  in.    alu-;id   of   tin-   ci-nti-r   of 
the  di  i\  Iiil;    u  lu  i  N.     CotrtU'CJi.m   to   llu-   .|ri\rrs   is   mad- 
ihrouiih  a   suiall  »ross  hA^ad.   Iiaxini;  a  ^intile  har  i;ui<K . 
iiid   sluni  main  rods  focaltd  ontsidr  tlu-  frames. 

llu-  nioir.r  truck   is  of  ilu    four  wlml.  swini:  liolsici. 
t\pr.  having  cast    s|,,|   sitK-   fiamrs  .V  _•   in.   uidr.  wliich 
art-    rigidly    tird    toLii-ilu  |-    l>y    c.-isi    s|,.,l    trans. .iiis    ;mu1 
cross   tks. The    holsu  r    is   carried    on    douhK    illipii. 
sprinirs.     The  Wi-i-^lit   on   ihi-   n-ar,  or  driviny    ionrn.ils, 
is  carritd   Ii\    .1    s.  nii  iliiplic   sprinL.'    sns|i,iu!id   In  Iwein 
fH-<»   clwis    rtptali/ers,    the    ends    of    wliiili    n-st    on    tin 
journal  ho\«s  ami  the  weiviht  on  the   foru.inl  journals 
is  rairiid  h\    coil   sprim:--.  on»    on   (up  i.f  i-ach   journal 
In    this    m.inner   :t    llirie  imint    suspiiisiun    truck    is    oh 
l.iimd.       llu-    l>..ili-r    is    supp. ,i-i,d    from    tlu-    truck    h> 
j>lale    hract-s,    hoth    tr.ins\  i.|-..r    an. I    l>.ni:itndinal,    wliicli 
are  stifTi-ned  when    necessary. 

The  trailer  truck  is  of  the  foiirwluel,  two  har  ccptal 
i/er  typi-.  havinjj  swinjiini^  holsters  of  the  tmilt  up  tviu. 
alid  has  .^4  in.  wlu-ils  and  4'/^  x  8  in.  journ.ds.  r,..ili  ilu 
motor  ami  trailer  trucks  are  ecpiippid  with  New  York 
.\ir  r.rake  Co.'s  hrakes,  air,  hovvi-vcr.  luin.u  nhlaiui-d 
from  an  ."^  in.  Wesiins^house  air  pump.  The  Xew  \ Drk 
air  signal  efpiipnu-nt  an<l  fiold  su-am  heatiuj^  equipment 
iia\e  heeii  applied.     The  lighluig  is  by  oil  lamps. 
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I  In-  oil  f<tr  fuel  is  caniiil  in  a  tank  Iucato<l  in  the  ciii-inc 
ic.n),  wliirli  has  a  capacity  of  um)  yallous.  A  water  snjiply  of 
i.(HN)   .i^allons    is   canicij    in    three    tanks   snsi)en(lo(l    hencath    tlie 


SIMK  Vll-rvV  Oli  ,STI-:A>»  ..MimiK  TKtTK. 

llcMir  <»f  tile  lar.     J  lie}>ener;(l  <liniviisi«>ns  an*!  \v,eij»ljis,oi  tlirs  ear 
arc  as  .fiJlim- : 


Total"  w«-i^lit 

\V  i'r'i;  I'll  l('.-i<liriu  tiMcli;.';^  .:>:.-■.;;..;..•. .: 
V\  •iuli:    nil    ilrivrvs.,  : ;  Z/:;^,;  v;.-;  <\: .  viV. .;  .. 

\\  t  i><lil  <>ti  linJJi"-'  w  lu'vf«jiV '.ii .]';;.■...•>.  .., 
W  I  ';-:lit  i>n  rear  (rU'"k.  . .  .'IT,  J-..;;  i  .',;.;■>  .y'.. 
I  I'l.'il    wlu'l    li;iSf  -.  . »  .  ~'.-.  .-.•%]•  ■  ■  '■/•■  ■/■•  ^  r  ;. 

I  list.-iiu-t    l».-l\M«-i?  irnck  vriitOTi.;.  ..;■;,' ..'V^ 
\\  li«i  I   liaM  .   ilriviiis   iFiiCk    ^ .....  ."V.  .';.'.;.■. 

1.1  iiulU  iif  lav  li.'il.".  <i\iT  sluvWlrn^.-.,;;^.'.'-.'.. 
I..  iii;ili  of  t'ar-Vi<t>7i>><r  I'lHtMn't^...;..;  J'." 
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^hese  estimates  Can  be  !Jr<--'ill3  increasetl  hy  includint^'  the  use 
of  r^^j^tilation  reservoirs  an<I  auxiliary  .steam  jilants.  The  water 
povvcrs  of  New  ICnglaml  art-  nmre  fully  <le\el<»iu«l  than  eUewlKTe 
irt;  Uie  counlry,  ihoiigti  much  reinaiiis  yet  16  \)e  ilone.  Iji^  the 
kocky  niounfains  and  the  far  West  there  arc  imuH'nse  wateT- 
powir  i>ossi|iilities:  in  the  Stale  of  Washington  alone  there  are 
^^,iK>(),oo<i  liorse  power  availahle.  Il  is  prtdialtle  ihat  the  water 
pow'er  in  tlieUnileU  State:*  cxccihIs  ,v»,qoo,oor»  h«*rse -power,  and  .^ 

undir  certain  ass^uniptiiins  as  lo  stufag^iv  H'^Hr'f^^^^ 

can   he  iiicfeasc'^  lb  alKJtn   i5<i,oiio,<it^^  Jiofsiv^iSfi^^er  tjr  possibly 

niirre..    :-:.'..'■■-:    ".■■-:-'■''■'"■'•;  /■•'■■ -V,.    •■'::-■-'-•.' '■    ..;::-\ 

t'sinii  tlic  smaller  fiRtirc  of  ,30ioof»ig0a ' bWsOrJM'^icr  as  aii  tllus 
t ratii  )hv  t o-  dcveloi*  aii  etjttal  an«« >uiii  of  wierj-y '  in  uur  lutjrst  Hio<l> 
ern  steam  electric  |»lanls.  wonUl  rei|uire  the  hnrninj;  of' i*early 
_'_*5.o<K),o<Ki  iiiii-^  <»f  cicil  per  aiiinun.  and  in  the  a\erai"e  steam 
eni.;iiu'  plant,  as  n«nv..e^'stJliK.  nmre  ihaii  (hio.^kk,  ^»m»  tons  nf  Coal, 
or  50  tWr  cent,  .iire^iC'^f.uf  the  total  voarjrrodiiciionuf  tlHrcoim;- 
iry  in  0^)6:  At  al^.•»vcra}ie  price  of  $.^  jjerfon  ill  wi^mW  require 
the  c< insiniijtti«.>u  of  Coal  costing  $i.>*%Ki.f»oo.ooo  to  produce  aiv 
(,<|ui\;ilenl    p'Hver   in  steam   plants   <il    thv    pr^siut   };\iuraj    type. 

t'sinj;  ihe  data  furnished  liy  the  caiMitiCft Urns  <,»f  .Igpoi,.  1902 
and  f«>>5  as  a  ha-sis  and  applyinii  the  prcN-iaiUtiK  rati  'of  increase 
in  the  industries  includeil  in  these  rejKti'ts,  and  additiii  an  equiva 
lent  .nntiunt  fur  the  sti;im  railroa«!su,  it  is  estiinaled  that  the  total 
inst.illed  capacity  of  prime  movers  in 'all  our  land  iiHlustrics  for 
i«>oS  ai»pr<»ximates  .^000,000  horse-ppwer. 
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AVAILABLE  VATER  POWERS  IN   UNITED  STATES. 

In  the  atiKr^K:"'^"  '1»^"  availahle  water  ]ii'\vers  of  the  nation 
yically  exceed  the  present  p«»V\er  re(|iiireni.  nts.  l»u,t  imless  there 
is  sotue  ciirlailineiit  in  the  rate  of  our  «leveloi>nienl,  our  water 
power  resources  will  not  of  themselves  solve  tlic  iirohlem  of  our 
future  supply  of  power.  The  power  of  Xiayara  I'alls  has  heeii 
t  siim.iteil,  hy  I'rof.  \V.  C.  I'nwin,  at  7,o«KM>Ofi  horse  power.  A 
l)artial  esiiinatc^jr  tla*  \Vakr  powers  of  ''i'  upper  Mississippi 
river  an«l  trilmtaries  places  the  availahle  w.iter  power  at  ahout 
-'.(KHVXK)  horse  jiower.  The  soutlurn  .Appal.ichian  re<iions  can 
furnish    a    inininiuin   of   nearly   .^oiki.ooo  horse  power.      Both   of 


FKONT  VIEW  OF  STE.VM;  MOTOR  TSLJCK. 

The  average  load  on  Steam  and  Gthrt-tMig^ines  is  imich  less  than 
their  rated  cajxtcity  and,  owing  to  the"  overlapping  of  loads,  it  is 
prohahletliat  the  total  average  load  d«K's  not  exceed  <»ie  third 
or  one  quarter  »>f  this  aiiKumt.— //.  .V7.  t7a/V  Puhiiim  in  an  Ad- 
dress  hi- fore  :4hj^ yCoufitt'Hi-e  ifu  t^teC'^  .Witural 


.The  I..MICKST  BEtT.^-Wh.-it  is  IwTicvcU  to  lie  lite  largest  belt 
in  the  world  was  recently  installe«l  in' the  Dempster  sawmill  at 
1  acoma.  Wash.  The  hitk-s  of  JJ5  steers  were  needed  for  mak 
ing  it.  Chdy  the  center.s  of  the  hides  were  used  and  each  of 
these  was  stretched  fur  weeks  to  iiisure  uniform  .strength  in  all 
parts  of  the  proposed  bt'lt.  The  belt  is  1 14  feet  loiig,  8  feet 
wide  and  three  ply  thick  an«l  wei^ihs  somethini;  o\er  J.soo  pounds 

The  hcst  quality  of  cement  was  used  and  the  places  where  the 
hides  overlap  welded  by  the  weiglrt  of  a  hy<lrrujlic  press  bearing 
250  poitnds  pressure  to  the  square  ioot.--^/*^tivr. 


Red  lead  and  glycerin  when  mixed  make  ati  VxcHlent  material 
for  making  tight  joints  on  non  metallic  materials. — Brass  World. 
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DETAILS   OF  CYLINDERS — NEW   YORK   (  KNTRAL   PACIFIC   TYPE  LOCOMOTIVES. 


DETAILS  OF  HEAVY  PACmC  TYPE  LOCOMOTIVE. 


New  York  Central  Lines. 


A  general  description,  illustrated  with  photograph  and  general 
elevations,  as  well  as  boiler  details,  of  some  very  powerful  Pa- 
cific type  locomotives,  which  were  recently  delivered  to  the  New 
York  Central  Lines  by  the  American  Locomotive  Company,  ap- 
peared on  page  164  of  the  May,  1908,  issue  of  this  journal. 

These  locomotives  can  be  said  to  be  the  heaviest  passenger 
locomotives  in  regular  service  in  the  world,  as  they  are  exccdcd 
in  total  weight  only  by  two  experimental  engines  on  the  Penn- 
sylvania  Railroad.     The   total   weight   is   266,000  lbs.,   of   which 


FRONT  END  ARRANGEMENT— NEW  YORK   CENTRAL  PACIFIC  TYPE  LOCOMOTIVES 


171,500  lbs.  is  on  drivers.  The  tractive  effort  of  29,200  lbs.  is 
seemingly  small  for  so  large  a  weight  on  drivers  and  gives  a 
ratio  of  adhesion  of  5.84.  This,  however,  indicates  a  most  sat- 
isfactory condition  for  passenger  locomotives,  since  it  assures 
the  ability  to  develop  full  power  in  starting  a  heavy  train  with- 
out slipping  the  drivers. 

The  boiler  measures  '/2  in.  outsi<lc  diameter  at  the  front  ring 
and  is  of  the  conical  type,  the  reducing  sheet  forming  the  second 
ring  and  increasing  the  outside  diameter  to  83  in.  at  the  dome 
ring.  There  are  382  2-in.  tubes  20  ft.  long,  which  give  a  heating 
surface  of  3,981.6  .sq.  ft.  The  total  heating  surface  of  the  boiler 
is  4,209.9  sq.  ft.  and  the  grate  area  is  56.5  sq.  ft.  Reference  can 
be  made  to  the  table  on  page  165  for  the  boiler  and  other  ratios. 

The  front  end  arrangement  of  tliis 
boiler  is  interesting,  largely  because 
of  the  fact  that  the  tube  sheet  is  set 
6o'/2  in.  back  of  the  center  line  of 
the  stack.  Tliis  gives  a  total  length 
of  front  end  of  c/^Yi  in.,  a  figure 
which  was  quite  common  a  few 
years  ago  when  extension  front  ends 
were  popular,  but  differs  from  them 
in  the  fact  that  the  stack  is  at  the 
front  instead  of  at  the  rear  end.  The 
arrangement  of  the  deflector  and 
diaphragm  i)Iates  is  shown  in  one  of 
the  illustrations.  It  will  be  seen  that 
a  diaphragm  plate  of  3/16  in.  steel 
extends  from  the  top  of  the  tubes 
downward  at  an  angle  of  about  35 
degrees  to  a  point  22^  in.  from  the 
bottom  of  the  ring.  From  this  point 
flat  plates  of  the  same  material  ex- 
tend forward  to  a  point  just  in  front 
of  the  exhaust  nozzle  where  an  ad- 
justable diaphragm  apron,  project- 
ing vertically  downward  is  provided. 
The  maximum  clearance  beneath  this 
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FRAME    DKTAILS — NEW    YORK    CEXTRAL    PACIFIC    TYPE   LOCOMOTIVE. 


apron  is  14J4  i"-  from  the  bottom  of  the  front  end  and  is  ad- 
justable. The  netting  extends  diagonally  upward  from  the  end 
of  the  horizontal  sheet,  to  near  the  top  of  the  front  ring,  a  sec- 
tion 18  in.  wide  in  the  center  being  removable.  The  exhaust  tip 
is  located  just  above  the  horizontal  plate  and  the  stack  has  an 
inside  extension,  bringing  the  choke  12  in.  inside  of  the  front 
end  and  is  equipped  with  a  wide  flaring  bottom  without  draft 
pipes.  With  a  516  to  5^4  >"•  nozzle  used  on  these  engines  and  a 
distance  of  36  in.  from  tip  to  choke,  the  formula  derived  by  Mr. 
Johnson  on  page  85  of  the  March  issue  indicates  the  correct 
diameter  of  stack  to  be  about  17  in.  The  stack  as  applied  meas- 
ures 18  in.  diameter  at  the  choke,  which  checks  the  formula  very 
nicely,  as  a  difference  of  one  inch,  especially  if  it  is  larger,  is  too 
slight  to  affect  the  working. 

The  details,  of  the  cylinders  and  14-in.  piston  valve  are  shown 
in  the  illustrations.  The  cylinders  are  22  x  28  in.  and  have 
the  center  of  the  valve  chamber  set  4  i"-  outside  the  center  of 
the  cylinder,  so  as  to  allow  a  direct  motion  Walschacrt  valve 
iicar  being  used.  The  valves  are  arranged  for  central  admission 
and  external  exhaust  and  the  passages  in  the  cylinder  saddle  are 
arranged  so  that  there  is  always  air  space  between  the  entering 
and  exhaust  steam  passages.  The  area  of  the  passages  is  liberal 
and  the  changes  in  direction  are  made  with  very  easy  bends. 

It  will  be  noticed  that  the  cylinders  are  fitted  with  a  l%-m. 
bushing,  which  extends  to  a  bearing  with  the  heads.  It  is  secured 
in  place  by  two  plugs  located  as 
?hown.  The  passage  from  the  valve 
chamber  to  the  cylinder  is  direct,  and 
there  is  a  dead  air  space  for  insula- 
tion between  the  valve  chamber  and 
ihe  cjlinder  proper. 

The  piston  valve  consists  of  a  cast- 
iron  body  8  in.  outside  diameter  at 
the  center  and  cast-steel  spiders 
lifted  on  either  end  and  held  in  place 
by  the  valve  stem.  The  packing  con- 
sists of  a  bull  ring  pinned  to  place 
and  turned  to  give  1/64  in.  clearance 
in  the  valve  chamber  bushing,  and 
'wo  packing  rings  of  L  shape  each 
presenting   a  bearing   surface   of   ^ 


in.     The  rings  are  cut  at  the  bottom  and  prevented  from  rotat- 
ing by  a  s/16  in.  dowel  pin. 

The  frames  consist  of  a  cast-steel  main  frame  in  one  piece  and 
a  double  trailing  truck  frame  connected  and  arranged,  as  shown 
in  the  illustration.  The  frame  design  contains  nothing  which 
can  be  considered  as  a  fad  and  is  a  good  straightforward  con- 
servative design  for  a  very  powerful  engine  in  high-speed  traflic. 
Connection  to  the  cylinders  is  made  through  a  single  front  rail 
passing  below,  which  has  a  section  of  5  x  10  in.  and  is  secured 
to  the  cylinder  by  eight  I'^-in.  horizontal  bolts  and  one  wedge 
at  the  front.  The  main  frame  is  5  in.  wide  throughout  its  leng^th, 
except  in  front  of  the  cylinders,  where  it  narrows  down  to  1^4 
in.  and  connects  to  the  buffer  casting.  It  is  provided  with  lib- 
eral stiffening  castings  wherever  needed.  The  arrangement  at 
the  trailer  truck  end  is  the  same  as  is  always  used  in  connection 
with  the  Cole  type  of  trailer  truck.       '  ;^V■^^^:V -^v  i-:  °^' /  :> 


Car  Lighting  in  Germany. — Advices  received  from  Germany 
as  to  the  status  of  car  lighting,  are  to  the  eft'ect  that  electric  car 
lighting  has  come  to  a  standstill,  wliile  the  incandescent  gas 
(mantle)  lighting  is  very  active,  especially  with  regard  to  chang- 
ing over  the  old  fixtures  to  the  incandescent  system.  The  rail- 
roads have  satisfied  themselves,  after  long  tests,  of  the  value  of 
the  incandescent  gas  system,  and  are  now  changing  over  their 
cars,  at  the  rate  of  between  500  and  600  lamps  per  day. 

>^  -23s H 
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LOCOMOTIVE  SMOKESTACKS. 


By  W.  E.  Johnston. 


A  reply  to  the  criticism  of  the  equation  D  =  .49  V^X  for 
smokestacks  by  Mr.  H.  R.  Stafford  on  page  184  of  the  May  issue 
may  be  divided  into  two  parts : 

1.  Proof  of  the  accuracy  of  the  calculations  and  correctness 
and  comparability  of  the  tests  on  which  it  is  based. 

2.  Discussion  of  the  possibility  of  applying  the  formula  in 
regular  practice. 

Fig.  I  indicates  fairly,  I  think,  why  the  Master  Mechanics' 
formula  is  not  satisfactory  in  a  great  many  instances.  It  is  evi- 
dent in  this  case  that  the  best  size  for  the  stack  is  the  same  for 
smokeboxes  Nos.  i,  2  and  3  without  regard  to  their  diameter 
or  location.  The  nozzle  and  the  stack  constitute  the  draft  in- 
<iucing  elements  and  their  correct  relative  proportions  are  es- 
sential. The  smokebox  serves  only  as  a  chamber  to  enclose 
these  elements  and  does  not  affect  "D"  except  by  affecting  "L." 

Limitations  of  total  height,  necessary  area  under  the  diaphragm 
or  other  considerations  may  vary  "L"  and  consequently  "D,"  and 
the  diameter  of  the  smokebox  is  no  more  important  than  a  num- 
ber of  other  factors  and  much  less  important  than  some. 


Kuiuki'  Buz  No.  I 


luuki  B..I  S.J.  8 


^uiifkv  Ovx  >'v.  3 


FIG.     I. 

Mr.  Stafford  is  in  error  in  stating  that  the  tests  of  1903  were 
made  with  draft  pipes.  These  tests  were  made  with  the  plain 
nozzle  and  stack  and  the  results  are  comparable  with  those  n^^de 
in  1906,  except  for  the  difference  in  the  shape  of  the  nozzles  as 
referred  to  in  my  original  article  (page  85,  March  issue).  A 
correct  equation  must  therefore  check  with  the  tests  of  both  1903 
and  1906  and  also  reasonably  closely  with  those  of  1896,  allow- 
ing  for  the  effect  of  the  draft  pipes  in  the  1896  tests  only. 

The  Master  Mechanics'  formula  was  not  affected  by  their 
conception  of  the  action  of  the  jet  in  the  stack,  but  was  based 
on  the  stacks  which  gave  the  highest  vacuums  with  given  back- 
pressures. The  values  for  the  best  stacks  for  the  engines  tested 
as  given  in  their  reports  are  as  nearly  correct  as  can  possibly 
be  secured,  and  the  error  in  their  formula  lies  in  basing  it  on  a 
factor  which  does  not  control,  and  only  indirectly  affects,  the 
stack  diameter.  Whether,  in  fact,  the  jet  filled  the  stack  or  not, 
or  whether  or  not  the  Master  Mechanics'  committee  thought  it 
did  are  alike  immaterial  to  this  discussion.  Their  formula  and 
the  one  I  have  proposed  are  both  based  on  the  results  of  the 
tests  and  are  therefore  free  from  any  error  due  to  a  wrong 
conception  of  the  action  of  the  jet  in  producing  the  vacuum. 

The  difficulty  of  providing  stacks  of  proper  diameter  for  given 


nozzles  cannot  be  considered  in  deriving  a  formula  to  show 
what  the  correct  diameter  should  be.  Natural  laws  are  not  af- 
fected by  the  convenience  of  their  application.  This  being  the 
case,  the  important  problem  is  to  determine  the  natural  laws 
and  then  follow  them  as  closely  as  conditions  will  permit.  No 
consideration  whatever  was  given  to  anything  but  accuracy  in 

deriving  the  formula  D  ^  .49  N  V~L,  and  while  I  have  no  posi- 
tive theoretical  proof  of  its  correctness,  it  agrees  very  closely 
with  all  the  comparable  results  of  the  tests  of  1896,  1903  and 
1906  on  plain  nozzles  and  stacks  through  the  whole  range  of  the 
variations  of  "D"  and  "L."  The  area  of  the  5  n/i6"  nozzle  used 
in  1906  was  about  80  per  cent,  greater  than  that  of  the  4^4" 
nozzle  used  in  1903.  These  tests  therefore  cover  nearly  the 
entire  range  of  variation  usually  met  with  in  practice  of  all  three 
of  the  variables  in  the  equation.  If  it  is  admitted  that  the  fac- 
tors "N"  and  "L"  are  the  proper  ones  for  determining  "D,"  the 

equation  D  =  .49  N  V~L  has  as  great  a  weight  of  good  evidence 
behind  it  as  most  empirical  formulas,  and  being  based  on  such 
accurate  and  extensive  tests  may  be  relied  on  to  give  good  re- 
sults. 
As  the  tests  of  1903  were  made  without  draft  pipes,  Mr.  Staf- 

A 
ford's  formula  D  ==  (d  -}-  — )   1.4  must  check  reasonably  close 

6 
with  the  results  or  stand  convicted  of  inaccuracy.  Even  if  draft 
pipes  had  been  used  the  allowable  variation  from  the  best  values 
could  not  be  very  great.  Table  I  shows  both  equations  com- 
pared with  best  results  for  taper  stacks  as  given  in  the  Master 
Mechanics'  Report.  (See  page  303  of  the  August,  1903,  issue  of 
this  journal.) 

TABl^E  I. 


I,  "or"  .\" 


63" 
60" 
55" 
50" 
43" 
40" 
35" 
.^i>" 
25" 

a»" 


li=(d+ 7)1.4    I     D  =  .49Na/l. 


21.1 
19.9 
IS.S 
17.6 
16.4 
15.3 
14.1 
12" 
11  ^ 
10.6 


16.7 
16.1 
15.4 
14.7 
13.9 
13.2 
12.4 
11.4 
10.4 
,   9.4 


M.Ms  table. 
Best  results. 


16.7 
15.9 
15.3 
14.3 
13.5 
12.7 
11.9 
11.1 
10.3 
9.5 


D  =-  Diameter  of  choke  of  slack. 
1,  '=  A  •"=  Distance  nozzle  to  choke. 
N  =  d  =  Diameter  of  nozzle  "  45i". 


This  shows  conclusively  that  the  formula  D  =  (d  -j )   1.4 

6 
does  not  contain  the  correct  functions  of  the  variables  "d"  and 
"A."  I  examined  a  number  of  expressions  of  this  nature  in  my 
preliminary  investigation  and  was  forced  to  the  conclusion  that 
no  rectilinear  function  of  "L"  or  "A"  would  give  correct  results. 
I  have  examined  some  results  of  tests  on  nozzles  for  steam  tur- 
bines and  for  injectors,  endeavoring  to  secure  data  for  a  theo- 
retical investigation  of  the  action  of  the  exhaust  jet  in  produc- 
ing draft.  In  some  of  these  in  which  low  pressure  steam  was 
used  discharging  into  the  atmosphere,  I  noted  several  peculiar 
phenomena.  The  most  important  probably  in  its  application  to 
locomotive  practice  is  the  fact  that  with  certain  forms  of  nozzles 
the  static  pressure  in  the  jet  in  the  nozzle  dropped  considerably 
below  that  of  the  atmosphere,  the  pressure  rising  to  atmospheric 
approaching  the  outlet  of  the  nozzle.  Fig.  2,  nozzle  No.  i  and 
the  diagram  above  show  about  what  variations  of  pressure  and 
velocity  may  be  obtained.  The  maximum  velocity  and  the  mini- 
mum pressure  occur  at  the  same  point.  Obviously,  if  the  sidt 
walls  of  the  nozzle  are  removed  as  shown  in  Fig.  2,  nozzle  No. 
2,  at  a  point  where  the  pressure  is  lower  than  atmospheric,  the 
air  will  be  drawn  into  the  jet,  as  indicated  by  the  arrows,  by  the 
difference  in  static  pressure.  The  steam  will  be  carried  by  its 
momentum  past  the  opening,  and  with  its  mixture  of  air  out 
through  the  remainder  of  the  nozzle. 

If  the  opening  in  the  side  of  the  nozzle  be  enclosed  in  a  tight 
box,  evidently  the  pressure  in  the  box  will  be  reduced  to  that 
in  the  jet.    To  produce  a  locomotive  "front  end"  then,  we  need 
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Velocity 


Aonotpben 


Atiuot{4wrt 


Steun 

Pressure  A  hore 

Atm^^phere 


Atmosphere 


only  to  increase  the  size  of  the  apparatus  suitably  and  attach  it 
to  the  front  end  of  a  locomotive  boiler,  tlie  stack  and  nozzle  to- 
gether forming  a  long  nozzle  with  the  sides  cut  out  similar  to 
nozzle  No.  2  in  Fig.  2. 

No  other  action  is  so  positive  and  powerful  in  producing  a 
rapid  flow  of  gases  as  a  difference  of  pressure  and  I  am  satis- 
fied that  it  is  this  reduction  of  pressure  in  the  jet  that  draws 
the  gases  into  it  This  is  supported  by  the  fact  that  the  gases 
are  mixed  entirely  through  the  jet,  and  explains  why  the  double 
nozzle  and  other  forms  of  multiple  nozzles  do  not  give  results 
superior  to  the  single  nozzle — and  also  why  the  nozzle  which 
gave  the  least  spread  and  greatest  velocity  to  the  jet  gave  the 
best  vacuum  as  noted  by  the  Master  Mechanics'  Committee  in 
1896,  the  greatest  velocity  and  the  minimum  pressure  in  the  jet 
occurring  at  the  same  point  and  being  due  to  the  same  cause. 

In  going  over  the  results  of  the  1896  tests,  I  found  that  the 
amount  of  steam  exhausted  as  calculated  from  the  area  of  the 
jet  a  short  distance  above  the  tip  and  the  velocity  as  given  could 
be  made  to  check  with  the  measured  amount  only  by  the  assump- 
tion that  the  pressure  in  the  jet  was  considerably  less  than  at- 
mospheric. 

The  velocity  of  the  jet  in  the  1896  tests  was  determined  by 

measuring  the  pressure  in  tubes  with  their  ends  pointed  against 

the  jet  and  the  edge  of  the  jet  was  assumed  to  be  at  a  point 

where  the  manometer  connected  to  the  pipe  showed  neither  pres- 
sure nor  a  vacuum.    This  was  not  exactly  correct,  as  the  point 

at  which  the  manometer  indicated  zero  was  that  at  which  the 
pressure  due  to  the  velocity  of  the  jet  was  equal  to  the  diflFer- 
ence  between  the  pressure  of  the  atmosphere  and  the  static 
pressure  at  the  tip  of  the  pipe.  The  jet,  therefore,  was  larger 
and  had  greater  velocity  than  shown  in  the  Master  Mechanics' 
report,  and  any  deductions  as  to  the  best  diameter  of  stack  based 
on  the  apparent  spread  of  the  jet  as  shown  would  also  be  inac- 
curate. 

In  Figs.  3  and  4  I  have  plotted  the  curve  D  =  .49  N  V~I7and 
the  best  values  for  "D"  taken  from  Tables  I  and  II  of  my  orig- 
inal article  in  the  March  issue  above  the  nozzles  used  in  the 


1903  and  1906  tests  to  show  how  closely  the  curves  agree  with 
the  best  results.  The  Master  Mechanics'  values  for  *'D,"  as 
given  in  Table  I  herewith,  would  agree  more  closely  with  the 
curve  in  Fig.  3  than  the  values  plotted,  but  I  preferred  to  take 
my  values  from  the  tests.  As  explained  previously,  the  nozzle 
used  in  1903  gives  a  little  less  spread  to  the  jet  than  the  one 
used  in  1906  and  consequently  the  best  stacks  of  1903  all  come 
inside  the  curve  but  follow  it  very  closely,  the  average  variation 
being  about  Vz  in.  ..■.■•.' 

It  might  appear  to  some  that  the  parabola  in  Figs.  3  and  4 
should  fit  down  into  the  nozzle  and  I  worked  out  a  formula  on 
this  assumption,  but  could  not  get  it  to  give  satisfactory  results. 

The  taper  2"  in  12*  for  the  stack  is  undoubtedly  sufficiently 
accurate  for  usual  sizes  of  nozzles  and  usual  distances  from 
nozzle  to  the  middle  rof  the  conical  portion  of  the  stack. 

'^-'■^"":--    -^--C-::--'-'-  dD     .49>J 

Differentiating  the  equation  D  =  .49  N  V'~L  we  get == 

dL  2  VX 
which  is  the  general  expression  for  the  total  taper  of  the  para- 
bola. 

For  L  =  64"  and  X  =  5"     . 


dD 


.49x5 


■Ms^- 


dL  2  V  «>4  3  6 

for  L  =^  49  and  N  r-r  5 
dD  .49  X  5  2.45 


13 


dL  2V*'J  It  11-2 

This  shows  that  the  total  taper  of  the  parabola  D  =  .49  N  V~L 
for  N  3=  5  and  between  L  =  49"  and  L  =  64"  is  between  2"  in 
1 1.2"  and  2"  in  13",  so  that  it  agrees  with  the  experimental  re- 
sults on  this  point  also. 

«• 

Squaring  both   sides   of   the   equation  and   multiplying  by  — 


=  the  area  of  the 


irD*  TT  irD» 

we  get  =  —  (.49)*  N*  L.    Now  

4'rt''-    4  4  4 

choke  of  the  stack.     Therefore,  by  this  formula  the  area  of  the 

choke  of  the  stack  is  made  to  increase  directly  as  the  distance 

from  the  nozzle  which  also  conforms  to  experimental  results  on 

steam  turbine  and  injector  nozzles,  as  described  before. 


-^ 


t^ 


'K 


^- 


13^ 


4- 


f 


-it"'"'!— 
1 
-^^ — ^ 

-it 


_       I 


-19- 


-»H 


r- 


-a^ 


-4- 

I 


T 


T 


le-- 


=f 


T" 


I 


113 

T 


-i- 


■Us 


s9 


I 


-*^ 


»; 


f' 


I**- 


t 


1 

4^- 


■4«- 


^ 


u 


Pa 


i 

9 


i 


\ 


•• 

t 


^^ 


N 
1903  Tests 


FW 

1906 1  Tests 


FIG.    3. 


Fia  4* 


300 


AMERICAN    ENGINEER   AND   RAILROAD   JOURNAL. 


Practicability,  the  second  requirement  for  a  smokestack  for- 
mula, I  have  endeavored  to  meet  by  the  stack  shown  in  Fig.  5. 
There  is  not  sufficient  data  available  at  the  present  time  to  de- 
termine accurately  in  advance  the  proper  size  of  nozzle  for  a 
new  engine,  nor  will  all  engines  of  a  class  steam  well  with 
nozzles  of  the  same  size  when  using  different  kinds  of  coal  and 
operating  in  different  kinds  of  service.  The  best  solution  seems 
to  be  a  stack  of  which  the  diameter  may  be  changed  readily  and 
with  reasonable  expense.  The  stack  shown  in  Fig.  5  consists  of : 

I. — A  base  of  substantial  design,  not  liable  to  breakage,  not 
subject  to  wear  and  intended  to  be  attached  permanently  to  the 
smokebox.     The  turned  joint  on  this  base  is  arranged  so  that 


FIG.    5- 

barrels  of  all  the  sizes  which  are  liable  to  be  required  may  be 
attached  to  it. 

2.^A  readily  changeable  barrel  of  diameter  "D"  and  provided 
with  turned  joints  for  connection  to  the  base  and  to  the  exten- 
sion. 

3. — An  extension  designed  in  accordance  with  the  Master  Me- 
chanics' recommendations. 

With  this  design  the  necessity  for  leveling  the  engine  and 
plumbing  the  stack  when  applying  a  new  one  is  eliminated,  this 
being  required  only  once  when  the  base  ring  is  first  applied. 
The  design  as  shown  is  suitable  for  barrels  from  17"  to  21"  in 
diameter  which  may  be  readily  interchanged,  the  turned  joints 
for  connection  to  the  base  and  to  the  extension  being  the  same 
for  all  sizes.  A  stack  removed  from  one  engine  on  .account  of 
its  wrong  diameter  can,  of  course,  be  applied  to  another  for 
which  it  is  suitable,  so  that  the  expense  for  the  change  would  be 
very  small  outside  of  the  labor  charge. 

By  a  suitable  adaptation  of  this  design,  three  barrel  patterns 
17",  19"  and  21"  diameter  and  variable  in  length,  with  one  base 
ring  chipped  to  fit  the  smokebox  or  of  variable  radius  and  one 
extension  would  probably  be  sufficient  for  all  the  larger  power 
on  any  road  and  a  smaller  set  for  13",  15"  and  17"  barrels  with 
a  shorter  extension  would  be  sufficient  for  the  smaller  power. 
This  would  require  altogether  six  barrel  patterns  (lengths  to 
suit),  two  base  rings  (radii  to  suit),  and  two  extensions. 

It  will  be  seen  from  an  inspection  of  the  curves  in  Figs.  2-9  in 
^he  article  in  the.  March  issue,  and  also  from  similar  curves 
plotted  in  the  Master  Mechanics'  1903  report,  that  a  variation 
of  an  inch  either  way  from  the  best  value  of  "D"  does  not  seri- 
ously affect  the  draft,  but  that  the  loss  in  vacuum  increases  rap- 


idly with  further  variations.  For  this  reason  a  set  of  stacks 
varying  by  2"  could  be  reasonably  expected  to-  give  satisfactory 
results  as  the  greatest  variation  in  stack  diameter  from  the  best 
value  could  be  made  i"  or  less. 

The  Master  Mechanics'  Committee  of  1896  recommended  that 
the  distance  from  the  nozzle  to  the  choke  of  a  taper  stack  should 
be  between  40"  and  50".  This  was  with  a  4J4"  nozzle.  It  is 
probable  that  this  should  be  increased  for  larger  nozzles  about  in 
proportion  to  the  increase  in  nozzle  diameter.  This  is  corrob- 
orated by  a  comparison  of  Figs.  9,  6  and  4  in  the  article  in 
the  March  issue,  the  apex  of  the  curves  for  vacuum  being  higher 
for  increasing  values  of  "L"  up  to  66"  at  least.  Figs.  7,  8,  5  and 
4  are  also  fairly  comparable,  except  for  the  possible  effect  of  the 
top  of  the  smokebox  in  Fig.  4,  and  show  better  maximum 
vacuums  with  increasing  values  of  "L"  up  to  66".  This  agrees 
also  with  Fig.  10  on  page  247  of  the  Master  Mechanics'  1906  Pro- 
ceedings, sections  9,  8  and  4  and  7,  6,  5  and  4,  being  comparable 
in  this  figure. 

The  1896  recommendation  makes  L  ==  10  N  to  12  X.  The  1906 
tests  indicate  that  "L"  should  not  be  less  than  11  X.  The  for- 
mulas D  =  .49  N  V  Uand  L  =  11  N,  therefore,  represent  the  best 
relations  between  the  nozzle  and  stack,  as  determined  by  the 
Master  Mechanics'  tests.  The  matter  of  determining  "X"  for 
new  designs  is  a  separate  problem  and  presents  an  interesting 
field  for  further  investigation. 


Cutting  Speeds  of  High-Speed  Tools. — Robert  Grimshaw,  in 
a  communication  to  the  American  Machinist,  gives  the  speeds 
of  the  new  rapid-cutting  steels,  as  stated  in  a  report  made  to 
the  German  Society  of  Engineers  by  Prof.  Hermann  Fischer. 
The  average  speeds  for  roughing  cuts  in  lathes  in  feet  per  min- 
ute are  50  to  65  for  soft  cast  iron  and  steel  of  85,000  to  100,000 
lbs.  tensile  strength  per  sq.  in. ;  40  to  50  for  hard  cast  iron  and 
steel  castings,  and  65  to  100  for  wrought  iron  and  steel  of  57,000 
to  64,000  lbs.  tensile  strength  per  sq.  in. 


Fuel  Economy  of  Gas  Engines. — Though  engines  of  this 
character  antedate  the  use  of  the  electric  motor,  their  develop- 
ment has  been  slow,  and  they  occupy  a  relatively  unimportant 
place  as  power  producers.  The  ordinary  steam  engine  utilizes 
not  more  than  4  or  5  per  cent,  of  the  heat  energy  in  coal,  and 
our  best  modern  steam-electric  plants  show  a  heat  efficiency  not 
exceeding  10  or  12  per  cent.  With  the  gas  engine  and  producer 
gas  the  heat  efficiency  can  be  more  than  doubled,  and  still  higher 
efficiency  seems  probable  with  higher  compression  or  through  the 
use  of  other  possible  improvements.  This  is  a  most  promising 
field  for  development  and  it  is  entirely  possible  that  the  gas  en- 
gine may  revolutionize  our  methods  of  using  fuel  for  the  pro- 
duction of  power. — H.  St.  Clair  Putnam  before  the  Conference 
on  the  Conservation  of  the  Natural  Resources. 


Illuminants,  Their  Cost  .\.vd  Waste. — We  may  tabulate  the 
several  amounts,  given  in  round  numbers,  as  follows : 

ANNUAL   VAI      K    OF    ILLUMINANTS. 

Candles    $11,000,000 

Kerosene      133,000,000 

Ill.imin.iting  gas    00,000,000 

KIcctricity 150,000.000 

.•\cetykne    (estimated)    6,000.000 


Total 


$360,000,000 


•^••.•4«.* 

LIGKTING    APPARATUS. 

Electrical    supplies    $139,000,000 

KUctric   lamps    12,000,000 

iMxttires     18,000,000 

Lamps  and   accessories    13,000,000 


Total    $182,000,000 

Taking  90,000,000  as  the  present  population  of  the  United 
States,  we  find  that,  according  to  the  above  figures,  the  cost  of 
luminants  for  one  year  is  equivalent  to  $4  for  every  man,  woman 
and  child.  To  say  that  10  per  cent,  of  the  light -generated  is 
wasted  through  misuse  and  ignorance  is  certainly  a  conservative 
estimate;  this  gives  $36,000,000  as  the  total  amount  of  loss  from 
this  source,  or  an  average  of  40  cents  per  capita  for  the  entire 
population  of  this  country.  Aside  from  candles  and  kerosene 
oil,  the  waste  is  probably  nearer  twice  this  amount. — The  Illu- 
minating Engineer. 
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Abstracts  of  Committee  Reports  and  Individual  Papers     {Continued  from  Page  281). 


Mallet  Articulated  Compound  Steam  Locomotives. 


Committee — J.  E.  Muhlfeld,  chairman;  G.  H.  Emerson,  T. 
Rumney,  F.  H.  Clark,  C.  J.  Mellin. 

The  committee  appointed  to  report  on  this  subject  submits 
the  following  conclusions,  which  are  based  on  a  comparison  of 
the  Mallet  articulated  compound  types  of  steam  locomotives  now 
operating  on  American  railways  in  road  and  helper  freight  ser- 
vice with  other  designs  of  steam  and  electric  locomotives  per- 
forming similar  work  under  relative  fuel,  water  and  climatic 
conditions. 

First:  That  for  the  greatest  permissible  tonnage  and  speed  per 
train,  on  lines  of  considerable  gradient  and  curvature,  the  Mallet 
articulated  compound  types  of  steam  locomotives,  either  with  or 
without  leading  and  trailing  trucks,  and  ranging  in  tractive 
power  of  from  55,000  to  125,000  pounds,  are  relatively  lower  in 
first  cost  aiKJ,  from  performance  to  date,  are  more  etticient  and 
economical  in  operation  and  maintenance  per  unit  of  tractive 
power   developed. 

Second:  That  the  Mallet  articulated  compound  types  of  steam 
locomotives  enable  a  practical  improvement  in  the  boiler  eflfi- 
ciency  by  means  of  greater  boiler  capacity,  increased  reserve 
steam  and  water  storage,  larger  grate  area  and  fire-box  and 
tube  heating  surface,  prolonged  passage  of  the  products  of  com- 
bustion through  the  boiler,  quickened  circulation  of  the  water 
in  the  boiler,  heated  feed  water  and  reduced  rate  of  draft  and 
combustion. 

Third:  That  the  Mallet  articulated  compound  types  of  steam 
locomotives  give  the  practical  opportunity  to  improve  the  engine 
efficiency  by  means  of  relatively  greater  tractive  effort  per  pound 
of  adhesive  weight  and  from  superheated  higher  initial,  reheated 
receiver  and  lower  terminal  working  steam  pressure  due  to  the 
greater  ratio  of  expansion  that  can  be  obtained  in  the  cylinders 
as  well  as  through  the  use  of  a  large  intermediate  receiver  ca- 
pacit}',  which  is  made  possible  by  the  four  independent  cylinders 
and  their  supply  steam  connections. 

Fourth :  That  the  Mallet  articulated  compound  types  of  steam 
locomotives  should  have  less  depreciation,  wear  and  failure  of 
boiler  and  machinery  through  increased  reserve  capacity,  re- 
duced pressure  of  exhaust  steam,  more  flexible  wheel  base,  sub- 
division of  power  and  stresses  over  a  greater  number  of  frames, 
cylinders,  pistons,  axles,  crank  pins,  rods  and  auxiliary  parts ; 
better  balancing  of  the  reciprocating  and  revolving  mechanism, 
more  uniform  turning  moment  and  less  slipping  of  driving 
wheels. 

Fifth :  That  the  Mallet  articulated  types  of  steam  locomotives 
having  relatively  less  nor^-adhesive  weight  per  driving  wheel  and 
a  more  uniform  turning  moment  with  a  reduction  in  unbalanced 
pressure  at  the  driving  wheel  and  rail  contacts,  resulting  in 
maximum  adhesion,  minimum  slipping  and  a  distribution  of 
weight  over  a  short  rigid  combined  with  a  long  flexible  wheel 
base,  will  materially  reduce  the  bridge,  tie  and  rail  strains  and 
the  tie  and  rail  wear  per  unit  of  tractive  power  developed. 

Sixth :  That  the  Mallet  articulated  types  of  steam  locomotives 
either  for  road  or  helper  freight  service  can  materially  increase 
the  capacity  of  a  given  piece  of  track  by  fewer  train  movements 
and  less  congestion  at  terminals  without  increasing  the  accelera- 
tion or  running  speed  above  that  which  is  permissible  for  effi- 
cient and  economical  heavy  tonnage  train  movement,  proper 
working  super-elevation  of  curves,  minimum  rail  wear  and  the 
least  liability  for  derailment  or  accident. 

Seventh :  That  the  Mallet  articulated  compound  tjrpes  of 
steam  locomotives  will  particularly  place  the  movement  of  the 
traffic  under  the  control  of  fewer  persons ;  lessen  the  liability  for 
complete  disablement  and  reduce  the  cost  for  engine  and  train 
crew  hire,  fuel,  water,  lubricants,  stores,  wiping,  hostlering  and 
dispatching.  :;■'.' :':^c :'■:'■' : . -"ri  :■  -■ :  :^ 

Eighth :  That  the  non-paying  weight  in  motive  power  and 
supplies  and  the  retarded  movement  and  stalling  of  heavy  ton- 
nage trains  will  be  minimized  by  the  Mallet  articulated  types  of 
steam  locomotives,  especially  through  exceptionally  long  tun- 
nels where  the  permissible  reversing  of  this  type  of  locomotive 
will  not  subject  the  crews  to  the  gases,  smoke  and  heat  from  the 
exhaust. 

Ismth:  That  the  use  of  the  Mallet  articulated  compound  types 
of  steam  locomotives  may  permit  of  maintaining  Of  progressively 
increasing  the  average  gross  tonnage  per  successive  train  move- 
ment between  terminal  yards  to  that  which,  consistent  with  the 
balancing  of  the  motive  power,  distribution  of  cars  and  the  ac- 
cumulation of  the  traffic  on  the  divisions,  might  give  the  de- 
sired capacity  as  well  as  efficiency  and  economy  in  the  operation 
of  a  single  piece  of  trunk-line  track  and  its  terminals  without 


making  an  expenditure  on  roadway  to  increase  the  weight  limit 
or  for  a  reduction  of  grade,  curvature  or  distance  that  would 
otherwise  be  necessary  to  accomplish  the  same  result. 

Tenth :  That  for  service  where  it  is  essential  to  increase  the 
tons  moved  per  mile  per  hour  per  unit  of  cost  by  developing 
greater  tractive  power  in  one  locomotive  than  what  can  be  effi- 
ciently and  economically  produced  by  a  consolidation  or  similar 
type  and  where  the  use  of  self-contained  motive  power,  propor- 
tion of  adhesive  to  total  weight,  center  of  gravity,  distribution 
of  weight  over  driving  wheels,  driving  wheel  load,  flexibility  of 
driving  wheel  base,  and  particularly  the  first  cost,  fixed  charge, 
operating  expense  and  reliability  of  service  are  elements  of  im- 
portance, the  use  of  the  Mallet  articulated  compound  types  of 
steam  locomotives  should  receive  careful  consideration. 

RESULTS   IN   service. 

Baltimore  and  Ohio  Railroad  Performance. — The  first  loco- 
motive put  into  operation  in  this  country  was  for  the  Baltimor* 
&  Ohio  Railroad,  its  object  being  to  determine  upon  the  prac- 
ticability of  such  a  class  of  motive  power  to  efficiently  and  eco- 
nomically increase  the  capacity  of  a  busy,  mountainous  line  in 
event  that  might  become  necessary.  The  design  of  the  experi- 
mental locomotive  decided  upon  was  of  the  Mallet  articulated 
duplex  compound  steam  type,  and  the  construction  was  com- 
pleted in  April,  1904,  after  which  the  locomotive  was  exhibited 
at  the  Louisiana  Purchase  Exposition,  and  later  put  into  regulai 
helper  freight  service  on  the  Connellsville  Division  on  Januarj' 
6,  1905.  ■-;•  =^':;^-:  ■■-■;■  ■•■■-V^A'vV..;- ■  ..; 

The  following  data  are  self-explanatory  and  show  the  actual 
results  from  the  performance  of  this  locomotive  for  the  three 
and  one-third  year  period  ending  May  5,  1908: 


Ensritie  crew  or  constructive  mileajje  (on  basis  of  6 

miles  per  hour) 

Locomotive  or  actual  mileage ......;..... 

Time  available  for  Traiihportation  Department  use 

Time  unavailable  for  Transportation  Department  use,. 
Water  used  per  pound  of  coal  consumed 


Freight  Ser\-ice 


Road    Heljjer     Total 


1,798      139.104  1140.9(12 
1.798    ;    76.6(11       7K.394 
1.027  da  vs.  or84  .S*. 
is9days.  or  15.5"o. 
6.23  pounds. 


COST  IN   CENTS   PER  MILE   RUN. 


On  Basis  of 


For 

Const'<^^^•e 
Mileage 

Aetna! 

Mileaire 

Engine  crew  hire 

10  16 

9.30 

4.96 

.89 

.51 

.45 

.   ;   .29 

18.27 

Kuel .„ ...,.„,.„ >..........>..;.„.;....,„,..,.....:...., 

Repairs ...;.-...~..^.i...... .....%.... ..._...,..;.; 

Wiping.  hostlerinR  and  dispatchins- ....^.i.;...... 

Lubricating  oil,  grease  and  waste .„..i,v..„;.....; 

Water ..„.   ...„,.,....;..■,„. 

16  71 

8.92 

1.6i» 

.91 

.82 

Sand,  illuminating  oils  and  other  supplies  ..,„,:.,..„v..,.^.; 

.51 

Total  cost  ...,.^.i..i..;..;„;2i^^^..^;i^^Jv«^....^,,<i^ 

26.56 

47.74 

The  actual  mileage  includes  only  the  road  miles  made  by  the 
locomotive  and  does  not  provide  for  the  time  that  it  was  crewed 
and  waiting  for  trains,  working  around  terminals  and  switching, 
a  considerable  proportion  of  which  occurs  in  helper  freight  ser- 
vice and  for  which  an  allowance  is  made  in  the  constructive 
mileage. 

The  following  essential  features,  which  were  somewhat  radical 
as  c(Dmpared  with  the  ordinary  American  railroad  practice  at 
the  time  this  locomotive  was  designed,  have  given  entirely  satis- 
factory results:  Articulated  frame;  elimination  of  truck  wheels; 
Mellin  system  of  duplex  compounding  and  simpling;  flexible 
joints  to  the  receiver  and  exhaust  pipes;  Walschaert  motion 
gear;  combination  hand  and  power  reversing  gear;  high  pres- 
sure piston  and  low  pressure  double-ported  slide  valves ;  high 
and  low  pressure  steam  balanced  piston  packing  rings;  method 
of  securing  high  pressure  cylinders  to  boiler;  single  disk  bal- 
anced main  throttle  valve  and  235  pounds  working  steam  pres- 
sure, "h':  '--"'^  ;..;-, 

No  difficulty  has  been  experienced  with  the  tracking  and  rid- 
ing qualities  going  forward  or  backward,  around  maximum 
curvature  or  on  straight  track,  either  when  pushing,  pulling  or 
breaking  trains  or  running  light.  The  performance  has  demon- 
strated that  neither  leading  nor  trailing  truck  wheels  arc  neces- 
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sary,  which  overcomes  the  objection  to  the  added  dead  weight, 
increased  number  of  revolving,  swivcling  and  other  parts  and 
greater  number  of  wheels  and  bearings  for  wear  and  lubrication. 
There  is  also  the  objection  to  truck  wheels  due  to  the  increased 
resistance  levers  and  friction  when  entering  and  leaving  curves 
as  produced  through  the  supporting  centers  having  to  be  carried 
farther  forward  from  the  swiveling  point  than  would  be  neces- 
sary where  truck  wheels  are  not  used  and  which  latter  arrange- 
ment provides  a  more  flexible  balancing  and  curving  locomotive. 
The  driver-wheel  end  play  and  flange  wear  has  been  more  favor- 
able than,  and  on  slippery  rail  there  is  not  the  same  relative 
loss  of  power  as  with  the  consolidation  type  locomotives,  for  the 
reason  that  in  the  former  there  are  two  seperate  sets  of  con- 
nected driver-wheels  and  engines  which  can  act  automatically 
independent  of  each  other  in  regulating  the  tractive  effort,  where- 
as with  the  latter  all  driver-wheels  must  act  in  unison. 

With  oil  lubrication  to  the  driver  axle  bearings,  to  the  pres- 
ent date  but  one  journal  has  required  turning  due  to  heating. 

The  combination  of  surge  plates  in  the  boiler  with  the  use  of 
the  single  disk  main  throttle  valve  has  eliminated  priming  and 
provided  dry  steam  at  the  high-pressure  steam  chests,  and  no 
trouble  has  been  experienced  with  condensation  in  the  low-pres- 
sure cylinders. 

The  Mallet  locomotive  has  been  operated  by  regular  and  pooled 
crews  consisting  of  one  engineer  and  one  fireman  and  the  latter 
have  not  been  taxed  to  their  physical  capacity. 

Injectors  of  4,500  and  5,000  gallons  per  hour  capacity  are  used 
on  the  left  and  right  sides  of  the  locomotive,  respectively,  either 
of  which  will  supply  the  boiler  when  developing  the  maximum 
horse-power. 

No  defects  have  developed  in  the  boiler  sheets  or  in  the 
method  of  attaching  the  high-pressure  cylinders  to  the  boiler. 
The  fire-box  is  in  excellent  condition  and  with  the  exception  of 
a  few  fire  cracks  extending  from  some  of  the  rivet  holes  at  the 
seams  and  at  the  furnace-door  holes,  but  which  have  given  no 
indication  of  leakage,  is  as  good  as  when  applied.  The  number 
of  solid  staybolts  removed  for  partial  and  entire  fractures  and  all 
other  causes  is  158,  and  the  2j4-inch  diameter  and  21-foot  length 
flues  have  been  reset  but  twice,  not  including  the  third  resetting, 
which  will  be  made  this  month. 

The  fire-box,  staybolt  and  flue  performance  of  this  locomotive 
operating  with  235  pounds  indicated  steam  pressure  has  been 
more  favorable  than  for  consolidation  simple  type  locomotives 
working  under  the  same  fuel,  water  and  service  conditions  with 
205  pounds  indicated  steam  pressure. 

The  flexible  joints  at  each  end  of  the  receiver  pipe  which  con- 
veys the  high-pressure  cylinders  exhaust  steam  to  the  low-pres- 
sure cylinder  valve  chambers  have  received  no  attention  with 
respect  to  either  renewals,  repairs  or  adjustment  and  there  has 
been  no  leakage,  probably  due  to  the  fact  that  the  long  lever  arm 
results  in  but  slight  movement  of  the  joints. 

The  Walschaert  valve  gear,  which  is  the  oldest  now  in  use  on 
any  locomotive  in  this  country,  has  more  than  demonstrated  its 
superiority  in  every  respect  over  the  Stephenson  and  similar 
forms  of  motion  gear  for  modern  locomotive  construction. 

Taken  as  a  whole,  the  design  of  the  locomotive  can  be  con- 
sidered as  satisfactory,  and  the  only  changes  found  necessary 
or  made  in  the  original  construction  have  been  to  strengthen  a 
weak  cross  equalizer  and  the  driver  springs ;  to  change  the  flex- 
ible connections  between  the  oil  delivery  pipes  and  the  low-pres- 
sure cylinder  steam  chests  and  to  rearrange  the  rocking  and  drop 
grates  and  operating  gear. 

While  the  locomotive  receives  fire  cleaning,  fuel,  sand,  water, 
washing  out  and  minor  running  repairs  at  Rockwood.  Pa.,  from 
which  point  it  is  dispatched  for  helper  freight  service,  the  heavier 
ninning  and  the  classified  repair  work  must  be  done  at  the  di- 
visional enginehouse  at  Connellsville,  Pa.,  to  which  station  it  is 
diverted  at  periodic  intervals. 

As  compared  with  consolidation  simple  type  locomotives  the 
fuel  consumption  per  ton  mile  is  considerably  less  on  the  level, 
somewhat  less  on  the  combined  level  and  mountainous  and 
slightly  less  on  the  mountanous  lines. 

This  locomotive  is  doing  the  work  of  two  standard  consolida- 
tion simple  locomotives  and  the  results  from  its  service  has 
more  than  met  the  expectation  of  the  builders  and  owners  and 
has  established  the  practicability  and  the  advisability  for  the  use 
of  this  class  of  power  for  the  purpose  as  intended. 

Erie  Railroad  Performance. — The  Erie  Railroad  put  into  ser- 
vice during  September,  1907.  three  Mallet  articulated  duplex 
compound  steam  types  of  helper  freight  locomotives,  the  high 
and  low  pressure  s^ts  of  engines  each  consisting  of  four  pairs  of 
connected  driver-wheels. 

These  three  locomotives  retired  nine  heavy  decapod  and  con- 
solidation locomotives  with  tractive  powers  ranging  from  35,560 
to  40,000  pounds.  The  cumulative  performance  of  the  three 
locomotives  for  tho  six-month  period  ending  March  31.  1908, 
is  shown  in  the  following: 

Totnl   actual   locomotive   mileage 31, TB.*? 

Total  tractive  power  milea»?e 3,011.132,400 

Average  cost  for  maintenance  per  locomotive  mile. ...     12.86  cents 
Average     cost     for     maintenance     per     10,000     tractive 

power  miles   1-36  cents 


The  service  of  these  locomotives  to  the  present  date  has  been 
satisfactory,  but  inasmuch  as  they  have  not  yet  been  in  use  for 
a  sufticient  lengtli  of  time  to  require  classified  repairs,  the  ulti- 
mate cost  for  maintenance  can  only  be  estimated. 

A  series  of  road  tests  were  recently  made  to  determine :  First : 
1  he  coal  and  water  consumption.  Second:  The  draw-bar  push. 
Third :  The  steam  distribution  and  back  pressure  in  the  high  and 
low  pressure  cylinders,  dryness  of  steam  and  horse-power. 

[A  full  account  of  these  tests  will  be  found  on  page  212  of  the 
June,  1908,  issue  of  this  Journal. — Ed.] 

Great  Northern  Railway  Line  Performance. — The  Great 
Northern  Railway  now  has  in  service  22  of  the  larger  or  helper 
freight  type  of  Mallet  locomotives  on  the  mountainous  grades  ori 
its  Cascade  Division  and  45  of  the  smaller  or  road  freight  type 
on  the  districts  where  the  maximum  grade  varies  from  0.6  per 
cent,  to  1  per  cent.  To  the  present  date  the  cost  per  actual  road 
mile  run  for  five  of  the  helper  freight  locomotives,  which  were 
put  into  service  during  November,  1906,  has  averaged  as  follows : 

Engine  crew  hire,  wiping,  hostlerirg  and  dispatching.  .  .27. Ofi  cents 

Fuel    55.22     " 

Repairs     9.83     " 

Lubricating  ril,   grease  and   waste 1.76     " 

Sand,  illuminating  oil   and   other  supplies 39     " 

Total    94.26  cents 

The  relatively  high  cost  for  fuel  is  due  to  the  use  of  a  semi- 
bituminous  coal  which  will  evaporate  not  to  exceed  3^  pounds 
of  water  per  pound  of  coal. 

The  cost  per  actual  road  mile  run  for  25  of  the  road  freight 
locomotives  that  were  put  into  a  201-mile  continuous  trip  ser- 
vice in  November,  1906,  where  the  locomotives  are  pooled  and 
crews  changed  midway  of  the  district,  averaged  as  follows  to 
the  end  of  the  fiscal  year,  June  30,  1907: 

Cost   of  repairs  per   mile 6.72  cents 

Coal  consumed   per  100-tnn  miles  exchiding  weight  of 

locomotives     19.18  pounds 

The  use  of  the  Mallet  locomotives  has  enabled  the  following 
increase  in  the  through  freight  train  gross  tonnage,  not  includ- 
ing the  weight  of  the  motive  power: 

Cascade  Mountain  Division :  Increase  from  1,050  to  1,450  tons. 

Leavenworth,  Wash.,  to  Spokane,  Wash. :  Increase  from  1,100 
to  1,450  tons. 

Whitefish,  Mont.,  to  Havre,  Mont. :  Increase  from  1,300  to 
1,700  tons. 

Williston,  N.  D.,  to  Minot,  N.  D. :  Increase  from  1,600  to  2,200 
tons. 

The  above  represents  an  increase  of  approximately  35  per  cent, 
in  the  freight  train  gross  tonnage  and  has  eliminated  conges- 
tion in  yards  which  was  previously  occasioned  by  the  use  of  con- 
solidation locomotives. 

With  the  present  arrangement  there  is  but  one  place  on  the 
entire  system  between  Seattle,  Wash.,  and  St.  Paul,  Minn.,  where 
it  is  necessary  to  reduce  through  freight  train  tonnage — that  is, 
a  train  leaving  Seattle,  Wash.,  with  1^450  tons  arrives  at  Willis- 
ton,  N.  D.,  a  distance  of  1,180  miles,  with  2,500  tons  and  is  then 
reduced  to  2,200  tons,  which  the  smaller  Mallet  road  locomotives 
handle  successfully  without  helper  on  a  .72  per  cent,  grade. 

From  tests  recently  made  on  the  district  between  Havre,  Mont., 
and  Cut  Bank,  Mont.,  it  was  found  that  the  coal  consumption 
averaged  14.3  pounds  per  100-ton  miles  as  compared  with  28 
pounds  as  consumed  by  the  consolidation  type  locomotives,  or  a 
saving  representing  approximately  49  per  cent.  On  the  district 
between  Minot,  N.  D.,  and  Williston,  N.  D.,  the  results  of  a 
sixty-trip  test  shows  11.04  pounds  of  coal  consumed  per  lOO-ton 
miles  west-bound,  and  9.27  pounds  of  coal  consumed  per  lOO-ton 
miles  east-bound.  The  performance  of  the  consolidation  loco- 
motives over  the  same  district  for  the  fiscal  year  ending  June  30, 
1907,  averaged  19.25  pounds  of  coal  per  lOO-ton  miles,  showing 
a  saving  of  approximately  47  per  cent,  in  fuel  consumption. 

On  the  district  between  Clancy,  Mont.,  and  Moodville,  Mont., 
the  annual  performance  of  consolidation  locomotives  averaged 
33.1  pounds  of  coal  per  100- ton  miles.  From  a  series  of  tests 
made  with  the  Mallet  locomotives  during  March  of  this  year, 
with  an  increase  of  33^  per  cent,  in  the  train  tonnage,  the  coal 
consumption  was  somewhat  less  than  25  pounds  per  lOO-ton 
miles. 

The  conclusions  with  respect  to  the  operation  and  maintenance 
of  the  Mallet  road  and  helper  freight  locomotives  as  put  into 
service  on  the  Great  Northern  Railway  Line  is  as  follows : 

Operation. — Very  little  trouble  has  been  experienced^  in  the 
handling  of  the  heavier  trains  on  the  mountainous  districts  and 
less  difficulty  has  been  experienced  on  account  of  break-in-two's 
as  compared  with  the  simple  consolidation  type  locomotives, 
which  is  accounted  for  by  the  automatic  independent  action  of 
the  two  sets  of  connected  driver-wheels  and  engines.  It  has  also 
been  demonstrated  that  the  firing  of  these  locomotives  with  the 
quality  of  fuel  available  is  within  the  capacity  of  one  fireman, 
although  the  use  of  some  type  of  locomotive  stoker  is  being 
considered  on  account  of  the  heat  from  the  furnace  door  open- 
ing. 
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From  the  performance  to  the  present  date  it  is  thought  that  a 
considerably  lower  ratio  of  adhesion  is  permissible  with  the  Mal- 
let type  locomotives  as  compared  with  other  classes. 

Design. — The  question  of  flange  wear  was  carefully  consid- 
ered due  to  the  fact  that  the  locomotives  would  be  required  to 
operate  in  both  directions  without  turning.  It  was  decided  to 
provide  leading  and  trailing  wheels  in  combination  with  radial 
trucks  and  the  results  have  been  very  satisfactory. 

Maintenance. — The  cost  for  repairs  per  mile  run  will  neces- 
sarily average  higher  than  for  the  simple  consolidation  locomo- 
tives, but  on  the  basis  of  loo-ton  rniles  it  is  materially  reduced. 

While  no  trouble  has  been  experienced  in  keeping  the  flexible 
low-pressure  steam  and  exhaust  pipe  joints  tight  they  have  re- 
quired considerable  attention  and  consideration  is  now  being 
given  to  the  use  of  a  metallic  packing. 

On  the  first  locomotives  built  the  high-pressure  cylinder  sad- 
dles were  secured  to  the  boiler  shell  by  means  of  studs,  which 
caused  considerable  trouble  due  to  their  working  loose  and  leak- 
ing. This  difficulty  has  been  overcome  by  the  use  of  cast-steel 
cylinder  saddles,  which  are  riveted  to  the  boiler  shell. 

During  the  winter  months  some  trouble  was  experienced 
through  having  to  keep  the  cylinder  cocks  open  to  relieve  the 
condensation  due  to  the  low  pressure  steam  coming  in  contact 
with  the  low  pressure  cylinder  large  wall  area.  It  is  the  opinion 
that  the  use  of  some  form  of  reheater  or  superheater  would 
overcome  this  difficulty  and  bring  about  a  considerable  improve- 
ment in  the  efficiency. 

On  account  of  the  trouble  experienced  in  supplying  sand  to 
the  rail  ahead  of  the  first  driver  wheels  to  the  low-pressure  or 
articulated  engine,  it  was  found  necessary  to  locate  an  indepen- 
dent sand-box  between  the  cylinders  of  the  low-pressure  engine, 
and  which  has  overcome  the  difficulty  due  to  the  original  sand- 
box location  on  top  of  the  boiler. 

The  foregoing  information  is  self-explanatory  as  to  the  results 
that  have  been  obtained  from  the  use  of  these  locomotives,  and 
justifies  the  general  conclusions  as  set  forth  in  this  report. 

Northern  Pacific  Railway  Performance. — The  Northern  Pa- 
cific Railway  now  has  in  helper  freight  service  i6  Mallet  loco- 
motives of  similar  type  to  those  in  use  for  the  same  class  of 
service  on  the  Great  Northern  Railway.  Two  of  these  locomo- 
tives are  now  in  use  on  the  Cascade  Mountain  Lines,  and  from 
which  operation  it  is  expected  to  secure  some  valuable  compara- 
tive performance  data.  While  some  weak  points  have  devel- 
oped in  the  operation  and  maintenance,  more  especially  in  con- 
nection with  the  flues,  the  locomotives  in  general  are  rendering 
good  service  and  haul  an  increase  of  about  300  tons  in  train 
up  a  2.2  per  cent,  grade  as  compared  with  the  other  heaviest 
types  of  mountain-locomotives  in  similar  service  on  that  railroad. 

Chicago,  Burlington  &  Quincy  Railroad  Performance. — ^The 
Chicago,  Burlington  &  Quincy  Railroad  has  had  one  of  the  Great 
Northern  Line  helper  freight  Mallet  locomotives  in  their  ser- 
vice for  some  time  past  and  has  recently  put  into  use  two  ad- 
ditional locomotives  of  this  type.  To  the  present  date  the  com- 
mittee has  been  unable  to  secure  any  detailed  information  of  the 
performance  of  these  locomotives  except  such  as  pertains  to  the 
one  Great  Northern  Line  •  type,  which  is  included  in  the  tab- 
ulation, photogravure,  diagram  and  profile  sheet  and  comparative 
performance  data  compilation   (not  reproduced). 

American  Railroad  of  Porto  Rico  Performance. — Three  of  the 
four  Mallet  locomotives  in  use  on  this  railroad  operate  between 
Mayaguez  and  Lajas  to  transport  the  sugar-cane  traffic. 

Two  locomotives,  each  in  service  about  sixteen  hours,  handle 
a  total  of  ninety  loaded  cars,  each  of  15-tons  capacity,  every 
working  day,  while  the  third  locomotive  is  retained  in  reserve. 

From  Mayaguez  to  Filial  Amor  the  Mallet  locomotives  are 
assisted  by  one  consolidation  type  to  hasten  the  formation  of  the 
loaded  car  trains  and  to  distribute  empty  cars.  From  Filial 
Amor  to  Lajas  the  loaded  and  empty  movement  is  handled  by  the 
Mallet  locomotive. 

The  fourth  Mallet  locomotive  is  in  service  on  another  section. 

The  performance  is  satisfactory. 

Miscellaneous  Railway  Performance. — With  respect  to  the 
three  Mallet  locomotives  in  service  on  the  Central  Railway  of 
Brazil,  and  the  two  on  the  Guayaquil  &  Quito  Railway  of  Ecua- 
dor, the  committee  regrets  that  up  to  the  present  time  it  has 
been  unable  to  secure  any  detailed  data  pertaining  to  their  per- 
formance or  maintenance.  What  information  has  been  secured 
indicates  that  they  are  givine:  satisfactory  results  and  are  suit- 
able for  the  purpose  for  which  they  were  constrrcted. 

Size  and  Capacity  of  Safety  Valves  for  Use  on  Locomotive 

Boilers. 


Committee — F.  M.  Gilbert  (chairman),  Gr.W.  Wildin,  J.  H- 
Manning.  " -  •  ■    f ; ■.■  ■  ■^-  " 

No  uniform  practice  seems  to  have  prevailed  in  the  past  in 
proportioning  safety  valves  to  the  work  they  are  to  perform. 
The  locomotive  builders  follow  specifications  of  the  railroad  com- 
panies, and  it  seems  to  have  been  the  practice  of  the  railroad  com- 
panies to  base  their  specifications  on  what  has  been  done  before 
on   similar  locomotives.     The   various   railroad  companies  have 


fallen  into  the  practice  of  specifying  so  many  2^4,  3.  3/^  or  4-inch 
valves,  which,  when  reduced  to  exact  language,  docs  jiot  mean 
anything  definite.  Obviously,  two  3-in.  valves  having  a  sustained 
Uft  of  yi-in.  have  a  greater  capacity  for  the  discharge  of  steam 
than  eight  3-in.  valves  having  a  sustained  lift  of  1-32  in.  each. 
The  committee  does  not  wish  to  convey  the  idea  that  the  two 
3-in.  valves  having  a  sustained  lift  of  %  in.  are  better  for  the 
boiler  than  eight  3-in.  valves  having  each  a  sustained  lift  of 
1-32  in.  It  simply  wishes  to  point  out  the  errors  that  may  arise 
from  the  practice  of  specifying  so  many  valves  regardless  of  the 
sustained  lift. 

Perhaps  the  most  important  part  of  any  investigation  should 
be  the  determination  of  the  proper  amount  of  evaporation  which 
the  safety  valves  shall  be  called  upon  to  relieve.  We  already 
have  information  as  to  the  maximum  evaporation  of  locomo- 
tives from  the  tests  at  St.  Louis  in  1904,  but  the  committee  feels 
that  the  safety  valves  would  never  be  called  upon  to  relieve  this 
amount  from  the  fact  that  the  combustion  in  the  firebox  is  stim- 
ulated by  the  exhaust,  and  that  this  exhaust  is  caused  from  the 
use  of  the  steam  in  the  cylinders,  so  that,  at  a  time  of  greatest 
evaporation,  the  steam  is  being  used  approximately  as  fast  as  it 
is  generated.  Hence,  it  remains  for  the  investigators  to  deter- 
mine what  shall  be  deemed  the  proper  amount  of  relief  in  safety 
valves.  Then,  too,  the  lift  of  valves  of  various  sizes  at  the 
different  pressures  must  necessarily  be  determined,  as  also  the 
effect  of  this  lift  on  the  life  of  the  valve  seats  and  the  tendency 
the  lift  of  the  valves  may  have  to  raise  the  water  in  the  boiler. 

It  is  no  less  important  that  some  data  be  collected  on  open  and 
muffled  valves,  and  in  this  connection,  considering  the  tendency 
of  the  mutfior  to  retard  the  flow  of  steam  through  the  valve, 
it  is  of  importance  that  we  review  the  work  of  Mr.  Brownlee  on 
the  flow  of  steam  through  an  orifice,  which  is  contained  in  a 
"Report  on  Safety  Valves"  in  the  transactions  of  the  Institution 
of  Engineers  and  Shipbuilders  in  Scotland,  Vol.  XVIII,  1874- 
75,  page  13.  In  this  report  Mr.  Brownlee  has  compiled  some 
data  on  the  rates  of  discharge  under  a  constant  internal  pres- 
sure, into  various  external  pressures,  upon  which  D.  K.  Clark, 
in  his  work  on  the  steam  engine,  bases  the  following  statements : 
"The  flow  of  steam  of  a  greater  pressure  into  a  receiver  of  a 
less  pressure  increases  as  the  difference  of  pressure  is  increased, 
until  the  external  pressure  becomes  only  58  per  cent,  of  the  ab« 
solute  pressure  in  the  boiler.  The  flow  of  steam  is  neither  in- 
creased nor  diminished  by  the  fall  of  the  external  pressure  be- 
low 58  per  cent.,  or  about  four-sevenths  of  the  inside  pressure, 
even  to  the  extent  of  a  perfect  vacuum.  In  flowing  through  a 
nozzle  of  the  best  form,  the  steam  expands  to  the  external  pres- 
sure, and  to  the  volume  due  to  this  pressure,  so  long  as  it  is  not 
less  than  58  per  cent,  of  the  internal  pressure.  For  an  external 
pressure  of  58  per  cent,  and  for  lower  percentages,  the  ratio  of 
expansion  is  i  to  1.624." 

From  the  foregoing,  one  is  led  to  believe  that  the  muffler  pro- 
duces no  appreciable  retarding  effect  on  the  safety  valve.  The 
committee  feels  that  this  should  be  verified  in  present  practice. 

As  stated,  it  is  essential  that  the  amount  of  evaporation  that 
the  safety  valves  should  relieve  be  determined.  This  can  best 
be  determined  by  applying  two  safety  valves  of  known  diameters 
and  lift,  which,  according  to  the  empirical  formula,  are  known 
to  be  a  little  small.  A  third  valve,  of  a  larger  diameter  and  set 
to  pop  at  a  somewhat  higher  pressure  than  the  smaller  valves, 
should  be  applied  as  a  means  of  protection.  If  at  any  time  dur- 
ing the  test  the  two  small  valves  go  into  action  and  the  boiler 
pressure  rises  above  the  popping  point,  it  would  be  reasonable 
to  assume  that  the  valves  were  of  insufficient  capacity.  Another 
trial  with  valves  of  a  larger  diameter  would  no  doubt  prove  of 
sufficient  capacity.  By  changes  in  this  manner  it  would  be  pos- 
sible to  apply  two  valves  of  sufficient  capacity,  and  the  diameter, 
lift,  and  form  of  valve  being  known,  it  would  be  a  simple  matter 
to  obtain  the  amount  of  evaporation  that  the  valves  were  called 
upon  to  relieve  on  the  particular  type  of  locomotive  in  question. 
It  is  important  in  this  connection  that  the  observation  of  pres- 
sures be  very  accurate,  and  the  committee  would  suggest  that  a 
pressure-recording  gauge  be  attached  to  the  boiler  to  serve  as 
a  check  on  the  observer.  Perhaps  the  most  reliable  method  of 
determining  the  lift  of  the  valves  would  be  to  attach  a  rod  to 
the  top  of  the  valve  stem.  This  rod  could  be  connected  to  a  lift- 
recording  gauge  and  also  to  a  lift-recording  mechanism,  operated 
by  a  small  motor,  which,  while  recording  the  lift  on  the  card, 
would  also  record  the  time  element.  This  mechanism  would 
give  an  accurate  check  on  the  gauge  observations.  It  is  under- 
stood, of  course,  that  the  lift  measurements  be  made  in  the  shop. 

During  the  past  few  months  the  committee  has  been  collect- 
ing data  from  the  various  railroad  companies  in  order  to  arrive 
at  some  definite  conclusions  regarding  existing  practices.  A  let- 
ter of  inquiry  was  also  addressed  to  the  various  valve  manufac- 
■  turers  and  to  the  locomotive  builders.  The  replies  from  some 
twenty  railroads  show  that  the  safety  valves  now  in  use  are  of 
sufficient  capacity',  and  on  these  reports  the  committee  has  based 
the  calculations  that  are  to  follow.  The  records  from  twelve 
important  roads  show  that  the  lift  of  the  valves  varies  from  1-32 
inch  to  i-io  inch. 

Taking  the  mean  eflFective  area  of  opening  in  square  inches 


304 


AMERICAN    ENGINEER   AND    RAILROAD    JOURNAL. 


per  500  square  feet  of  heating  surface,  based  on  existing  aver- 
age practice  of  twelve  railroads,  we  have  developed  the  follow- 
ing empirical  formula : 

0.10266  X  H.  S. 

A  equals  

P 

Where  A  equals  the  effective  area  of  opening  of  the  valve  in 
square  inches,  H.  S.  equals  the  heating  surface  of  boiler  in 
square  feet,  and  P  equals  the  absolute  pressure,  or  gauge  pres- 
sure plus  15  pounds.  The  formula  is  based  on  an  evaporation  of 
5.28  pounds  of  water  per  square  foot  of  heating  surface  per  hour, 
and  it  is  recommended  for  use  in  the  application  of  safety  valves 
until  such  time  as  it  is  shown  to  be  in  error  or,  upon  future  in- 
vestigation, a  better  one  shall  have  been  devised. 

The  valves  of  nine  prominent  valve  manufacturers  show  a  lift 
ranging  from  .03  inch  up  to  .15  inch;  taking  an  average  of  these 
lifts  (0.0S7  inch )  and  working  out  the  values  for  typical  modern 
switching,  freight  and  passenger  locomotives,  the  following  tab- 
ulation is  given  illustrating  the  application  of  the  empirical  for- 
mula : 


l^^l^^oUve.   :       Service. 

Hcatinvr  Surface. 
.Squiirf  I-cet. 

Gnuvre 
Pressure. 

No.  and  Size 
of  Valves. 

■■■:■■    ■^:-,.1..  ■^■:-'-' 

Pacific irassenjrer. 

Cpnsolitiation ..'  Frtight 

6-whttl  switch.  Yard... 

3.200 

200 
200 
200 

3-35^  inch 
3-3'4       •■ 

2-314      •• 

In  this  tabulation  it  will  be  seen  that  the  number  and  size  of 
safety  valves  for  the  Pacific  and  consolidation  type  locomotives 
are  the  same.  It  is  recommended  that  the  railway  companies 
adopt  one  standard  size  of  safety  valve  for  all  their  locomotives, 
and  not  have,  say,  two  3-incli  and  one  3>^-inch  valve  on  the 
same  locomotive.  The  adoption  by  railroads  of  one  size  of  safe- 
ty valve  for  all  locomotives  will  bring  aliout  a  uniformity  that  is 
nmcli  to  be  desired.  The  valves  shown  in  the  tabulation  are  as- 
sumed to  have  forty-five  degree 
seats. 

MINORITY    KKPORT. 

By  James   Milliken. 

The  writer  has  declined  to  sitrn 
the  report  of  the  connnittee  appoint- 
ed to  collect  data  on  the  sizes  and 
capacity  of  safety  valves  and  to  sug- 
gest methods  for  carrying  out  tests 
to  determine  the  data  in  connection 
therewith,  for  the  following  reasons: 

First:  Because  there  is  given  a 
definite  recommendation  founded  on 
an  empirical  formula,  that  appeals  to 
us  as  not  having  been  proven  as  de- 
pendalile. 

Second :  Because  a  definite  size  of 
safety  valves  is  recommended  for 
given  capacity  boilers  without  re- 
gard to  location,  when  the  location 
of  safety  valves,  to  give  desired  re- 
sults, is  just  as  important  as  the 
size  of  the  valves  themselves. 

Third:  Because  of  the  further 
recommendation  to  use  but  one  size 
of  valves,  regardless  of  the  number 
that  may  be  required  on  very  large 
boilers. 

Fourth:  Because,  while  a  valve  of 
a  given  diameter  is  suggested,  no 
maximum  lift,  or  free  discharge,  is 
rccommen<le(l. 

The  committee  has  found  this  a 
large  subject,  and  wliile  a  very  im- 
portant one,  it  is  surprising  what 
little  valuable  data  is  available :  there 
are  numbers  of  formula?,  generally 
quite  old,  and  the  majority  evidently 
relate  to  stationary  practice,  antl  you 
will  all  coincide  that  there  is  a  vast 
difference  in  the  requirements  for 
safety  valves  for  stationary  l)oilers 
and  modern  high  pressure  locomotive 
boilers.  Stationary  boilers  usually 
have  large  steam  spaces,  where 
valves  can  be  conveniently  and  prop- 
erly located,  and  it  is  seldom  that  the 
entire  volume  of  steam  being  gen- 
erated is  held  in  clicck  suddenly. 
With  the  locomotive  the  boiler  is 
urged  to  its  utmost  capacity ;  the 
throttle  instantly  closed ;  the  draft, 
caused  by  the  speed  of  the  engine, 
only  partially  stopped  and  often  in- 
duced  bv   the   use   of   the   blower   to 


prevent  the  emission  of  smoke;  hence  the  greater  necessity  of 
the  use  of  correct  size  and  properly  located  safety  valves.  Quite 
a  number  ot  these  formulae  are  worked  out  on  a  grate  area  basis, 
which  is  eminently  wrong,  because  the  effectiveness  of  the  grate 
area  is  dependent  on  the  kind  of  fuel  used,  varying  from  anthra- 
cite to  high  grade,  gas-bituminous,  and  even  to  other  fuels,  such 
as  crude  oils  and  petroleums.  Other  authorities  use  the  heating 
surface  of  the  boiler  as  a  constant,  and  with  this  as  a  basis  the 
evaporative  efficiency  of  the  boilers  must  be  considered,  and  it 
is  here  that  we  feel  we  should  be  careful  of  our  data. 

The  committee  has  used  an  evaporation  of  5.28  pounds  of 
water  per  square  foot  of  heating  surface,  and  recently  construct- 
ed boilers,  as  brought  out  by  the  tests  at  St.  Louis,  have  given 
over  12  pounds,  or  an  increase  of  over  100  per  cent. 

I  think  that  you  will  agree  with  me  that  the  proper  location 
of  safety  valves  is  just  as  important  as  their  size ;  there  are  nu- 
merous examples  of  valves  located  on  shells  of  boilers,  attached 
to  contracted  steam  spaces,  or  that  have  been  located  on  pipe 
connections,  that  have  resulted  in  entrained  water  and  fluctuation 
of  pressure  in  contracted  steatii  spaces  which  has  destroyed  the 
valves  and  failed  to  relieve  the  boilers;  while  the  same  sized 
valves,  when  properly  relocated,  have  worked  satisfactorily. 

In  connection  with  the  third  reason,  the  writer  objects  to  the 
use  of  more  than  two  safety  valves,  when  they  can  be  had  of 
sufficient  capacity  to  relieve  the  boiler,  believing  the  cost  and 
care  necessitated  in  maintaining  them  will  more  than  offset  the 
advantage  of  maintaining  but  one  size.  Each  valve  should  be 
of  sufficient  capacity  to  generally  relieve  the  boiler  under  ordi- 
nary working  conditions ;  the  second  valve  should  be  provided  to 
take  care  of  extraordinary  or  unusual  conditions  and  should 
only  come  into  play  sufficiently  often  to  insure  its  being  kept  in 
working  condition.  In  other  words,  we  should  use  two  safety 
valves  for  the  same  reason  that  we  use  two  injectors,  one  to 
supply  the  boiler  ordinarily,  the  second  as  a  relief  in  case  of 
failure  of  the  first  or  upon  extraordinary  momentary  duty  being 
placed  on  the  boiler. 
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The  writer  feels,  in  view  of  the  great  importance  of  this  sub- 
ject and  the  small  amount  of  absolutely  accurate  information 
that  the  committee  has  been  able  to  gather  this  year,  that  the  com- 
mittee should  be  continued;  that  its  scope  should  be  increased 
to  cover  the  subject  of  safety  valves  generally,  muffled  as  well 
as  open  valves,  and  particularly  to  make  recommendations,  in 
addition  to  the  capacity  of  the  safety  valves,  for  their  location; 
that  they  be  authorized  to  conduct  tests  to  determine  if  any  of 
the  rules  that  are  now  in  force  are  correct  and  if  not  to  formu- 
late such  rules  as  will  provide  us  all  with  good  working  basis. 
While  the  diameter  by  which  safety  valves  are  now  usually  or- 
dered is  quite  important,  a  more  important  fact  is  the  real  area 
of  outlet,  and  the  size  of  this  outlet  will  be  governed  not  only 
by  the  foregone  conclusions,  but  also  by  the  pressure  that  the 
boilers  carry. 


Castle  Nuts. 


Committee — R.  B.  Kendig  (chairman),  J.  F.  DeVoy,  H.  P. 
Meredith,  John  Player,  J.  N.  Mowery,  G.  S.  Edmonds. 

The  committee  strongly  recommends  the  application  of  the 
castle  nut  to  every  important  bolt  on  the  locomotive  and  tender. 
Reports  from  various  railroads  which  have  made  extensive  use 
of  the  castle  nut  on  locomotives  indicate  that  a  very  appreciable 
reduction  in  the  number  of  machinery  failures  is  the  immediate 
result  obtained. 

In  deciding  on  dimensions  for  the  castle  nut  it  was  thought 
advisable  to  consider  two  thicknesses  for  each  size  of  nut.  One 
series  for  general  use  and  which  could  be  applied  in  the  tran- 
sition period  to  bolts  already  having  cotter  pins  for  retaining  the 
U.  S.  standard  finished  nuts,  will  be  referred  to  hereafter  in  this 
report  as  the  "castle  nut."  Another  scries,  which  in  the  larger 
sizes  is  considerably  less  in  thickness  than  the  U.  S.  standard 
nut,  for  use  in  service,  such  as  on  the  valve  motion  parts,  or 
other  places  where  there  is  not  sufficient  clearance  to  apply  a 


nut  of  full  thickness,  or  where  the  strain  on  the  bolt  is  in  shear 
and  in  consequence  there  is  no  direct  tension  on  the  nut.  will 
hereafter  be  referred  to  as  the  "thin  castle  nut." 

In  deciding  on  dimensions  for  castle  nuts  and  thin  castle  nuts, 
the  committee  endeavored  to  follow,  as  far  as  practical,  the  pro- 
portions of  the  U.  S.  standard  hexagon  nut,  with  the  following 
result : 

The  style  of  nut  to  be  hexagon. 

The  width  across  flats,  or  short  diameter  of  hexagon,  to  be 
same  as  the  U.  S.  standard  dimensions  already  adopted  for  the 
finished  hexagon  nut  by  this  Association.  No  specific  dimen- 
sions will  be  recommended  for  diameter  across  flats  for  rough 
nuts,  other  than  that  these  should  be  practically  the  same  as  for 
finished  nuts,  simply  allowing  sufficient  additional  material  to 
finish  by  grinding  and  buffing. 

Threads  to  be  U.  S.  standard  thread  and  number  of  threads 
per  inch  to  be  the  same  as  already  adopted  by  the  Association. 

There  are,  however,  a  number  of  large-sized  nuts  used  on  the 
locomotive,  which,  on  account  of  clearances,  will  not  permit  the 
use  of  the  standard  number  of  U.  S.  threads,  and  with  the 
coarser  threads  there  is  a  liability  of  their  working  loose.  To 
take  care  of  such  cases  Plate  No.  4  shows  the  numoer  of  threads 
per  inch  to  be  used  on  this  class  of  nuts,  which  will  be  known 
hereafter  as  the  "special  thin  castle  nut." 

Number  of  castle  slots,  six;  cut  through  center  of  flats 


of  castle  nuts  and  thin  castle  nuts  considered:  from  J 2 
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Sizes 
inch  to 
2  inches  advancing  by  eighths;  from  2  inches  to  ZV2  inches  ad- 
vancing by  quarters.  ••      ^• 

In  designing  the  castle  nut,  the  first  feature  for  consideration 
is  the  size  of  cotter  pin  or  taper  pin  to  be  used.     For  this  a 

formula  has  been  devised:  Diameter  —  —  -^  %  inch   (where 

8 
"D"   equals  diameter  of  screw),  using  the  nearest  commercial 
size  of  cotter  pin  to  the  dimension  found  by  the  formula. 

After  deciding  the  diameter  of 
cotter  the  castle  slot  is  next  consid- 
ered, and  for  this  a  clearance  of  1-3-2 
inch  between  each  side  of  the  cotter 
pin  and  the  wall  of  tlK  castle  slot 
was  assumed.  In  arriving  at  the 
proper  depth  of  slot,  a  depth  3-10 
inch  greater  than  the  nominal  diam- 
eter of  cotter  was  assumed  as  suffi- 
cient for  common  practice.  The  pro- 
portions of  castle  slot  thus  selected 
make  them  susceptible  to  any  method 
of  manufacture. 

Obviouslv  the  castle  nut  requires 
in  the  bolt  or  stud  and  within  the 
castle  slot,  some  form  of  cotter  or 
pin  to  prevent  the  nut  from  turning 
on  the  screw,  and  means  must  be 
provided  to  insure  the  proper  loca- 
tion of  the  pin  hole  with  relation  to 
the  depth  of  castle  slot.  This  feat- 
ure will  be  covered  by  a  minimum 
distance  from  end  of  bolt  to  top  of 
castle  nut  and  another  dimension  lo- 
cating the  pin  hole  with  reference  to 
end  of  bolt.  Notice  that  the  dimen- 
sion of  cotter  pin  and  castle  slot, 
also  dimensions  of  bolt  end  and  lo- 
cation of  cotter  pin  hole  m  bolt  will 
be  the  same  for  both  the  castle  nut 
and  the  thin  castle  nut. 

After  deciding  on  the  standard 
size  of  cotter  pins  to  be  used  and 
then  designing  the  castle  slot  to  cor- 
respond, the  next  step  in  the  design 
of  the  nut  was  to  consider  its  thick- 
ness. In  doing  this  the  li/'-inch  nut 
was  taken  as  a  starting  or  generating 
point.  Then  for  the  castle  nut  54 
inch  is  added  to  the  thickness  of 
U.  S.  standard  nut  and  for  the  thin 
castle  nut  H  inch  was  deducted.  A 
minimum  thickness  of  3;^  inch  for 
}4-inch  castle  nut  is  required  to  give 
the  proper  castle  slot  proportions  for 
the  size  of  cotter  selected.  From 
this  conclusion  the  committee  was 
enabled  to  devise  a  straight  line  for- 
mula for  the  thickness  of  the  castle 
nut  and  thin  castle  nut  (Plate  No.  l) 
which  would  give  results  correspond- 
ing with  their  conclusions  as  to  the 
proper  thickness  for  the  K\-inch  and 
the  ii/^-inch  sizes.  Intermediate  thick- 
nesses are  obtained  from  the  formula. 
Notice  that  thickness  of  the  castle  nut 
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increases  by  increments  of  % 
inch  and  the  thin  castle  nut  by- 
increments  of  1-16  inch  for 
each  J/^-inch  step  in  size  of  nut 
to  and  including  the  ij^z-inch 
size.  These  formulae  if  ap- 
plied to  the  3^'^-inch  castle  nut 
would  give  a  thickness  of  3^ 
inches,  and  if  applied  to  31/2- 
inch  thin  castle  nut  would  give 
a  thickness  of  2^  inches. 
These  dimensions  were  con- 
sidered as  giving  a  nut  entire- 
ly too  heavy  for  practical  use 
and  were  therefore  reduced  by 
J'j  inch  in  thickness,  thus  mak- 
ing' the  3J4-inch  castle  nut  354 
inches  thick,  and  the  thin 
castle  nut  1^4  inches  thick.  A 
straight  line  formula  was  also 
devised  covering  tlie  thickness 
selected  for  the  I'/j-inch  and 
3'<2-inch  sizes.  In  these  for- 
mulae the  thickness  of  castle 
nuts  above  the  ij^-inch  sizes 
increases  by  increments  of  3-16 
mch,  advancing  by  quarters, 
and  for  thin  castle  nuts  the  in- 
crement of  increase  is  1-16 
inch.  These  formuLT  give,  for 
the  l^-inch  and  i^g-inch  sizes, 
a  thickness  in  which  a  thirty- 
second  dimension  is  necessary 
to  express,  and  to  avoid  this 
nature  tlie  ne.xt  higher  1-16- 
inch  dimension  is  used  instead 
of  the  dimension  found  by  the 
formula. 

The  thickness  of  nuts  ob- 
tained by  these  formulre  and 
the  recommended  dimensions 
are  shown  graphically  in 
Plates  2  and  3.  The  'thick- 
ness of  L'.  S.  standaril  nut  is 
that  in  all  the  formula?  the 
venience  in 
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comparison.  Notice 
cquatio;i>  are  given  for  con- 
terms  of  the  diameter  of  screw. 

The  committee  wishes  to  submit  for  consideration  of  the  As- 
sociation a  form  of  cotter  designed  by  Mr.  Player,  of  this  com- 
mittee, which  overcomes  some  of  the  objectionable  features  of 
the  common  cotter  when  applied  to  the  castle  nut;  one  of  the  ad- 
vantages being,  that  when  put  in  place  it  cannot  turn  around  at 
will,  and  in  consequence  the  liability  of  its  rattling  loose  is  di- 
minished. Another  advantage  is,  that  a  saving  in  the  length 
of  cotter,  as  compared  with  the  common  cotter  pin,  is  effected. 

In  the  table  of  cotter  pins  (Plate  No.  4)  the  sizes  selected 
all  appear  in  the  manufacturers'  standard  list  of  spring  cotters. 
While  the  practice  is  not  general,  some  of  the  railroad  com- 
panies are  using  a  taper  pin  in  place  of  cotter  for  retaining  the 
nut,  and  for  their  convenience  sizes  of  taper  pins  to  be  ttsed  in 
connection  with  the  castle  nut  are  given.  The  various  sizes  and 
lengths  specified  are  contained  in  the  manufacturers'  list  for 
taper  pins. 

In  giving  the  dimensions  for  end  of  bolt  it  was  thought  desir- 
able to  show  proportions  of  bolt  with  ends  reduced  below  bot- 
tom of  thread  to  present  a  plain  surface  for  drilling  the  cotter 
pin  hole.  This  is  not  necessary,  however,  as  the  same  result 
can  be  obtained  by  filing  a  groove  or  flat  to  start  the  drill.  On 
account  of  the  necessary  reduction  of  thread  bearing  and  its  con- 
sequent reduction  in  holding  capacity  of  the  nut,  reduced  bolt 
end  should  not  be  used  with  the  thin  castle  nut,  but  instead  the 
thread  should  be  continued  to  the  end  of  bolt.  In  preparing  the 
end  of  bolt,  so  as  to  give  protection  to  the  thread,  notice  that 
the  end  is  shown  on  the  various  plates  preferably  faced  off  flat 
for  a  distance  equal  to  half  the  diameter  of  screw.  The  outer 
surface  of  end  is  chamfered  for  a  distance  equal  to  half  the 
projection  of  bolt  above  nut. 

Having  explained  the  manner  of  arriving  at  the  various  di- 
mensions of  the  castle  nut  and  thin  castle  nut,  the  committee 
would  make  the  following  recommendations : 

1.  A  series  of  castle  nuts  having  U.  S.  standard  thread  with 
dimensions  as  shown. 

2.  A  series  of  thin  castle  nuts  having  U.  S.  standard  thread 
with  dimensions  as  shown. 

3.  A  series  of  special  thin  castle  nuts  having  outward  propor- 
tions the  same  as  thin  castle*  nuts,  but  having  special  number  of 
U.  S.  threads,  as  shown. 

4.  Finished  castle  nuts  to  have  diameter  across  the  flats  as 
shown.  Rough  nuts  to  be  from  1-6.1  to  T-32  in.  greater  distance 
across  the  flats  than  the  finished  nuts,  to  provide  for  finishing 
b}'  grinding  and  buffing. 

5.  Finished  nuts  to  have  facing  washer  on  bottom  with  dimen- 


sions   as    shown.      Rough   nuts   to   have   bottom   corner   slightly 
chamfered. 

6.  A  series  of  standard  cotter  pins  with  dimensions  as  shown. 

7.  A  series  of  Player  cotter  pins  with  dimensions  as  shown. 

8.  A  series  of  taper  pins  with  dimensions  as  shown. 

9.  Bolt  ends  projecting  beyond  the  bolt  with  cotter-pin  hole 
location  as  shown. 


Fuel  Economy. 
By  W.  C.  Squire. 


Among  the  first  methods  tried  to  prevent  smoke  was  the  con- 
tinuous use  of  the  blower  in  connection  with  a  generous  fire 
door  opening.  The  firemen  were  also  instructed  to  fire  lightly 
and  with  good  judgment.  This  was  followed  closely  by  the  in- 
jected steam  and  air  into  the  fire  box,  usually  over  the  top  of 
fire  through  thimbles  perforating  the  water  leg;  then  came  the 
single  scoop  and  double  scoop  methods.  These  devices  and 
methods  were  also  used  in  combination  with  plain  fire  arches 
of  various  kinds  and  makes. 

At  some  critical  period  in  the  recent  past,  the  operating  offi- 
cials realized  that  the  coal  pile  was  one  of  the  largest  individual 
items  of  expense,  being  approximately  50  per  cent,  of  locomotive 
expense  for  maintenance,  and  from  motives  of  economy,  saw 
the  necessity  of  reducing  the  cost  of  fuel  per  engine  or  train 
mile.  Interests  outside  of  the  railroad,  but  with  official  encour- 
agement, began  the  solving  of  the  problem  in  the  United  States, 
while  abroad  the  solution  was  in  the  hands  of  some  of  the  ad- 
vanced mechanical  officials.  Public  opinion,  government  super- 
vision and  general  agitation  toward  forest  conservation,  reduc- 
tion of  floods  and  other  natural  causes  led  to  the  serious  con- 
sideration of  the  reduction  of  fire  losses  caused  by  the  "loco- 
motive sparks." 

The  way  to  prevent  sparking  is  either  to  burn  the  cinders  or 
not  make  them.  This  latter  proposition  is  not  entirely  feasible 
in  locomotive  practice,  as  the  heavy  intermittent  forced  draft 
necessarily  raises  the  smaller  particles  of  coal  from  the  grate, 
and  these  particles  are  carried  with  the  gases  into  the  flues  and 
out  of  the  stack. 

Tests  made  on  the  Purdue  testing  plant  and  later  on  the  Penn- 
sylvania R.  R.  plant  at  St.  Louis  in  1904,  have  shown  that  from 
4  per  cent,  to  15  per  cent,  of  all  coal  burned  may  be  accounted 
for  as  cinders  and  sparks.  Thirty-three  per  cent,  of  all  the  cin- 
ders and  sparks  made  were  retained  in  the  front  end.  ranging 
as  high  as  60  per  cent.  Prof.  Goss  in  "Locomotive  Sparks,"  con- 
cludes that  spark  losses  are  greatest  when  the  rate  of  combus- 
tion is  the  highest  and  the  draft  is  highest,  but  this  is  also  af- 
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SCCTION   X-X 

fected  by  the  character  of  the  exhaust.  In  connection  with  nar- 
row fire  boxes  worked  to  maximum  capacity  the  spark  losses  in- 
crease to  20  per  cent.  The  character  of  coal  has  a  great  deal  to 
do  with  the  amount  of  sparks  produced,  a  light  and  friable  coal 
giving  the  greatest  percentage  of  sparks. 

The  Pennsylvania  Railroad  tests  show  from  4  per  cent,  to  25 
per  cent,  of  coal  fired  accounted  for  as  sparks  and  cinders.  The 
American  engines  tested  show  the  lowest  ratios  when  compared 
with  the  foreign  engines  tested  at  St.  Louis.  The  compound 
engine  spark  losses  are  away  below  those  obtained  from  single 
expansion  engines  for  total  sparks  thrown  and  caught. 

Wm.  Garstang's  paper  presented  at  the  Western  Railway  Club 
on  "Tests  of  Coal  for  Locomotive"  gives  results  obtained  from 
five  kinds  of  coal ;  three  tests  are  reported  for  each  coal.  The 
ratios  of  sparks  to  coal  burned  varies  from  5  per  cent,  to  23 
per  cent,  and  strange  to  relate,  there  is  shown  but  a  small  dif- 
ference in  the  ratio  obtained  from  speeds  of  30  and  50  miles 
per  hour.  It  can  be  taken  as  a  general  proposition  that  the  great- 
est spark  losses  are  obtained  with  the  highest  rate  of  evapora- 
tion per  foot  of  heating  surface  per  hour. 

From  the  Purdue  test  and  those  at  St.  Louis  it  was  found 
that  cinders  and  sparks  have  from  75  per  cent,  to  90  per  cent, 
the  heat  value  of  dry  coal.  Three  and  one-fourth  per  cent,  to 
4J^  per  cent,  of  the  contents  of  sparks  is  volatile  matter,  and 
from  i8j^  per  cent,  to  32  per  cent,  is  ash.  These  results  are 
obtained  with  Brazil,  Indiana,  coal,  and  were  determined  from 
the  tests  made  on  the  Purdue  locomotive  testing  plant. 

Prof.  Goss'  tests  also  show  that  the  fuel  value  of  a  unit  of 
sparks  and  cinders  increases  as  the  volume  discharged  increases, 
and  that  the  size  of  the  sparks  ejected  varies  with  the  total 
amount  produced.  The  greatest  amount  of  sparks  fall  in  an 
area  lying  between  35  and  150  feet  from  the  center  of  the  track, 
and  the  possibility  of  fires  is  greatest  in  these  limits. 

Schley der  Device. — About  ten  years  ago  Mr.  Karl  Schleyder, 
then  in  charge  of  motive  power  on  the  Austria-Hungary  State 
Railway,  urged  by  public  clamor  and  more  particularly  by  gov- 
ernment regulations  and  rules,  commenced  a  series  of  experi- 
ments with  brick  arches,  looking  toward  smoke  elimination,  re- 
duction of  cinders  ejected  from  the  stack  and  also  to  secure  as 
great  a  saving  in  fuel  consumption  as  possible.  From  single 
arches  he  went  to  a  series  of  arches,  whose  function  was  to  force 
the  oxygen,  hydrocarbon  gases,  cinders,  etc.,  into  more  intimate 
connection  willi  each  other  to  insure  their  mixture  and  conse- 
quent combustion  before  they  reached  the  flues. 

The  investigations  demonstrated  the  fact  that  if  the  gases 
could  be  diverted  and  forced  through  a  series  of  flame  ways  with 
relatively  narrow  convergmg  openings  there  was  better  com- 
bustion than  if  the  flame  ways  were  diverging.  The  heat  in  the 
arches,  as  would  be  expected,  assists  materially  to  heat  the  oxy- 
gen and  other  gases  to  the  igniting  point,  besides  intimately 
mixing  them  by  the  longer  contact  with  the  arch  surfaces. 

A  noticeable  feature  in  the  designs  tested  is  that  the  highest 
point  in  the  top  arch  is  usually  coincident  with  the  center  line 
of  boiler  and  that  the  top  of  fire  door  is  also  close  to  or  coinci- 
dent with  the  center  line.  With  all  the  arches  it  was  found  that 
if  a  relatively  large  volume  of  air  was  admitted  into  the  fire  box 
through  the  fire  door,  combustion  was  improved.  In  some  of  the 
designs,  the  door  was  composed  of  a  series  of  truncated  cone  of 


steel  plate  placed  eccentrically  so  that  the  openings  at  the  bottom 
were  larger  than  at  the  top.  This  was  supposed  to  allow  more 
air  to  flow  to  the  lower  portion  of  fire  box  than  to  upper.  The 
door,  however,  was  run  into  the  box  somewhat  beyond  the  door 
sheet  and  so  became  heated.  The  incoming  air  being  divided 
into  thin  layers  took  up  the  heat  in  passing  over  the  great  area 
of  sheet  metal  of  which  the  door  was  made.  That  the  air  did 
become  heated  is  proven  by  the  long  life  of  these  doors,  showing 
the  air  took  up  the  heat  and  prevented  burning  of  the  plates. 
Another  door  was  made  of  a  large  number  of  flues. 

From  these  experiments  the  arches  shown  in  Figs.  7  and  8 
were  evolved.  Here  arch  B  was  placed  below  main  arch  A  and 
run  back  to  the  flue  sheet.  To  secure  a  better  circulation  of 
gases  and  to  use  all  the  arch  surfaces,  the  arch  B  was  perfo- 
rated and  a  portion  of  the  back  aperture  between  B  and  A  was 
closed  as  at  e.  Air  was  brought  in  from  outside  the  fire  box 
so  as  to  be  able  to  use  the  combustion  chamber  between  arches 
A  and  B.  To  accelerate  the  flow  of  air  into  the  fire  box,  steam 
blowers  were  placed  at  the  lower  end  of  the  inlet  pipes  to  sup- 
ply air  when  engines  were  not  using  steam. 

This  evolution  brought  the  next  logical  step.  With  a  blower 
to  force  air  into  the  fire  box,  the  intake  pipe  could  be  continued 
to  the  front  end  and  connected  with  a  hopper  to  the  smoke  arch. 
Therefore,  cinders  finding  their  way  to  the  front  end  would  be 
directed  to  the  hopper  by  the  deflector  plate,  and  the  induced 
current  in  the  pipe  R,  having  a  less  pressure  than  that  in  the 
smoke  box,  the  cinders  and  some  of  the  front  end  gases  would 
be  returned  to  the  fire  box,  thence  into  the  hollow  arch,  and  be- 
ing mixed  with  air  from  the  outside  taken  in  at  the  lower  por- 
tion of  the  intake  pipe,  a  two-fold  action  was  accomplished — 
smoke  was  eliminated  by  admission  of  air,  and  cinders  were  re- 
turned to  the  fire  box  to  be  consumed. 

It  has  been  claimed  by  some  of  the  railroad  officials  using  this 
device  abroad  that  the  return  flue  R  carried  all  the  black  smoke 
and  as  well  as  all  the  cinders  from  the  smoke  box  back  into  the 
fire  box.  .\s  the  area  of  the  return  flue  R  is  about  one-quarter 
th^t  of  the  stack  and  one-twentieth  that  of  the  flues,  the  impossi- 
hdity  of  the  proposition  is  apparent.  There  is,  however,  no  doubt 
about  the  cinders;  the  major  portion  are  returned  to  the  fire 
box.  That  some  small  cinders  and  ash  are  ejected  with  the 
front  end  gases  there  can  be  no  question.  It  was  early  demon- 
trated  that  the  injected  cinders  striking  the  bottom  of  the 
arch  had  a  sand  blast  effect  on  the  brick,  cutting  through  it  in 
a  very  short  time.  Then  the  brick  immediately  above  the  tube 
was  replaced  by  a  cast  steel  or  cast-iron  baffle  plate,  arches  B 
and  C  were  discarded  and  arrh  A  was  made  to  suit  the  condi- 
tions of  the  fire  box  and  fire-door  openings. 

Fig.  II  shows  the  complete  device  as  used  to-day  on  the 
Austrian  State  Railway.  Fig.  12  shows  the  application  to  a  mod- 
ern 4-6-0  passenger  engine  in  use  on  one  of  our  important  East- 
ern railroads.  Fig.  13  shows,  in  a  diagrammatic  way,  the  whole 
device. 

Mr.  F.  Elbel,  general  superintendent  of  railway  construction, 
in  an  article  in  the  Railway  Workmen,  of  January  15.  1904, 
speaking  of  arches  and  their  effect  on  the  fire,  says:  "It  is  quite 
e^^dent  that  the  greater  the  resistance  offered  to  the  flame  gases 
and  cinders,  and  the  longer  the  heat  is  retained  in  the  fire  box, 
the  more  advantageous  will  be  the  effects  of  combustion,  con- 
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sequently,  such  devices  must  result  in  more  complete  combus- 
tion." In  commenting  on  the  Schleyder  apparatus  Mr.  Elbel 
makes  the  remark:  "I  will  state  that  the  (baffles)  fire  arches  are 
not  an  absolute  necessity  for  the  proper  working  of  the  appa- 
ratus. The  cleaning  of  flues  and  smoke  arch  is  entirely  elimi- 
nated, being  cleaned  automatically.  A  distinct  saving  in  fuel  re- 
sults, any  kind  of  coal  can  be  used,  with  no  smoke  or  cinders, 
and  engines  steam  freely. 

From  the  results  of  a  six  months'  test,  there  is  shown  a  distinct 
fuel  economy  of  13J/2  per  cent,  and  a  difference  between  the 
cinder  caught  in  smoke  box  for  that  period  of  11.25  baskets  for 
the  equipped  engine  to  237.75  baskets  for  the  non-equipped  en- 
gine. It  is  evident  from  these  figures  that  these  engines  do  not 
have  effective  self-cleaning  front  ends. 

Parsons  Device. — There  is  also  in  use  to-day  a  device,  that  is 
similar  in  many  respects  to  the  device  just  described,  which  was 
developed  in  New  Jersey,  but  which  docs  not  use  the  brick  arch, 
claiming  it  to  be  unnecessary.  This  device,  known  as  the  Par- 
sons, uses  two  intake  pipes,  called  heater  boxes,  placed  in  the 
back  corners  of  the  fire  box  and  terminating  in  two  flat  nozzles 
with  long  narrow  vents  so  constructed  as  to  approximately  con- 
verge the  two  incoming  jets  of  air  about  one-third  to  one-fourth 
the  length  of  fire  box,  and  also  to  direct  the  air  toward  the  lower 
or  bottom  rows  of  flues.  The  heater  boxes  are  protected  by 
rings  of  fire  brick.  The  bottom  of  the  heater  boxes  below  the 
grate  are  connected  with  intake  pipes  terminating  in  funnels  or 
air  scoops  arranged  outside  the  wheels. 

When  standing  at  stations  or  running  without  steam,  air  can 
be  forced  into  the  fire  box  by  means  of  steam  blower  pipes  placed 
inside  the  heater  boxes.  As  stated  above  the  two  devices  are 
similar  in  general  design  in  that  air  is  taken  into  the  fire  box 
through  tubes  opening  out  into  the  atmosphere.  The  Parsons 
device  uses  the  nozzles  to  direct  and  divert  the  air  over  the 
grates  and  coal,  and  depends  upon  the  difference  in  pressure  in 
the  fire  box  and  the  outside  air  to  force  the  air  into  the  fire  box 
when  running.  Standing  or  drifting,  the  blower  acts  the  same 
as  in  the  Schleyder  device.  The  Parsons  device  does  not  return 
cinders  from  the  front  end  or  smoke  box,  nor  does  it  use  the 
arch. 

Wade-Nicholson  HoUozv  Fire  Brick  Arch. — The  Wade-Nich- 
olson hollow  arch  is  the  result  of  some  years  of  development. 
The  nature  of  the  coal  and  the  type  and  dimensions  of  the  fire 
box  are  carefully  considered.  Air  is  admitted  to  the  hollow 
cores  in  the  arch  through  ferrules,  preferably  placed  in  the  side 
sheets  or  through  the  throat  sheets.     The  type  of  the  orifices 


in  the  arches  arc  shown  in  Figs.  18,  19,  20  and  21.     Arches  are 
either  supported  on  water-  tubes  or  studs. 

In  connection  with  the  hollow  main  arch  are  the  door  arches 
shown  in  Fig.  18,  air  being  admitted  over  the  door  through  two 
2-inch  ferrules  or  air  inlets;  the  main  air  arch  has  two  air  inlets 
of  two  J4->nch  ferrules.  Two  types  of  arches  for  long  fire  boxes 
are  shown  in  Figs.  19  and  20,  used  in  connection  with  the  crown 
arches  placed  adjacent  to  the  crown  sheet  and,  being  hollow, 
the  air  is  admitted  through  the  ferrule  in  the  side  sheets.  In 
Fig.  19,  the  air  for  the  main  arch  is  taken  through  the  throat 
sheets,  and  in  Fig.  20  the  arch  is  set  back  18  inches  from  the  flue 
sheet.  This  space  is  bricked  in  on  tog  of  the  grate.  This  is  a 
very  shallow  fire  box ;  there  is  no  room  for  the  usual  construc- 
tion of  arch.  By  this  construction  is  formed  the  combustion 
chamber,  which  cuts  off  a  portion  of  the  grate  area,  resulting  in 
combination  with  the  crown  arch,  of  a  very  efficient  arch  con< 
struction.  Air  is  admitted  to  the  arch  from  the  ash  pan  in  this 
particular  design. 


Fig.  13. 
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Fig.  20. 

With  the  hollow  arches  just  described,  the  amount  of  air  ad- 
mitted to  the  fire  box  is  limited  by  the  areas  of  the  ferrules, 
but  that  which  is  admitted  is  heated  to  a  reasonably  high  degree 
and  improved  combustion  results,  which  results  are  known  to  be 
greatly  in  excess  of  those  secured  with  plain  arches.  Tests  made 
show  an  economy  approaching  20  per  cent,  over  similar  or  the 
same  engines  without  the  arches.  Plain  arches  are  conceded  to 
give  an  economy  approximating  10  per  cent,  over  engines  with- 
out arches.  There  are  many  points  in  favor  of  their  use;  there 
are  strong  arguments  against  their  continuance. 

With  arches  from  10  to  20  per  cent,  economy  is  possible,  and 
where  the  cinders  are  also  returned  to  the  fire  box,  there  is  an 
opportunity  for  still  further  savings  in  fuel,  and  not  the  least 
of  the  benefits  derived  from  any  and  all  of  these  devices  is 
that  of  the  elimination  of  smoke. 


Four-Cylinder  Compound  Locomotives  in  Service. 


Committee — E.  D.  Nelson,  chairman;  John  Howard,  S.  M. 
Vauclain,  A.  Lovell,  J.  F.  Graham. 

The  committee  found  it  impracticable  at  present  to  secure  suf- 
ficient data  obtained  from  the  use  of  each  individual  design  of 
balanced  compound  for  comparison.  Most  designs  have  been  in 
use  but  a  limited  time  in  this  country,  and  it  was,  therefore,  de- 
cided to  confine  the  investigation  to  a  comparison  between  bal- 
anced compounds  as  a  general  type,  and  single  cylinder  locomo- 
tives. 

There  are  two  natural  divisions  under  which  this  subject  can 
be  discussed: 

1.  The  comparative  economy  based  on  fuel  consumed  per  unit 
of  work  done  at  the  drawbar. 

2.  The  comparative  cost  of  maintenance. 

Reliable  data  imder  these  two  headings,  and  compared  on  the 
same  basis,  should  tell  the  ultimate  economy. 

There  are,  of  course,  claims  made  that  a  four-cylinder  bal- 
anced compound  is  less  destructive  on  track  than  a  two-cylinder 
locomotive,  bul  it  is  so  difficult  to  measure  this  in  cost  that  it  will 
not  be  considered  from  that  standpoint. 

The  comparative  fuel  used  should  be  based  on  records  from 
road  service,  but  the  committee  has  not  been  able  to  secure  such 
data  in  sufficient  quantity  to  draw  conclusions. 

The  cost  of  maintenance  involves  many  items,  and  the  com- 
mittee very  carefully  preoared  a  blank  covering  this  phase  of 
the  subject,  and  the  railroads  having  four-cylinder  balanced  com- 
pounds and  simple  cylinder  locomotives  were  asked  to  prepare 
the  information  on  a  uniform  basis.  Apparently  costs  and  rec- 
ords are  kept  in  diflferent  ways,  and  the  data  is  far  from  satis- 
factory. 

Concerning,  however,  the  matter  as  referred  to  in  the  first 
general  division  mentioned  above,  namely,  the  comparative  cost 
of  fuel  for  a  unit  of  work  at  the  draw  bar,  there  are  at  hand 
valuable  results  of  the  tests  on  the  Pennsylvania  Railroad  Test- 
ing Plant  at  the  Louisiana  Purchase  Exposition  in  St.  Louis,  in 
1904,  of  four-cylinder  balanced  compound  locomotives. 

Tests  more  recently  made  on  the  same  plant  at  Altoona,  with 
two-cylinder  simple  locomotives,  fairly  comparative  in  weight  and 


Fig.  21. 


general  dimensions  with  those  tested  in  St.  Louis,  are  now  for 
the  first  time  available. 

THE    LOCOMOTIVES    TESTED. 

There  were  four  balanced  compounds  tested  at  St.  Louis.  Of 
these,  two  were  of  the  lighter  class  and  one  of  them  had  a  su- 
perheater.    These  two  will  be  omitted  from  the  comparisons. 

The  Atchison,  Topeka  &  Santa  Fe  locomotive  No.  535,  and  the 
New  York  Central  &  Hudson  River  R.  R.  locomotive  No.  3000, 
however,  were  of  about  equal  weight,  and  in  this  respect  re- 
semble the  two  simple  cylinder  locomotives  recently  tested  on  the 
Altoona  Plant.  The  attached  Table  No.  i  shows  the  principal 
features.     P.  R.  R.  locomotive  No.  5266  was  tested,  using  coal 

TABLE  No.  T. 
Showing  General  Dimensions  of  Locomotives. 


Locomotive  Number. 

535 

3000 

5266 

3162 

Railroad  Ck)inpany. . . . 

A.  T.  &  S.  -F. 

N.Y.C.&H.R. 

P.  R.  R. 

P.  R.  R 

Simple  or  Compound  . 

Compound. 

Compound. 

Simple. 

Simple. 

Total  weight  in  work- 
ing order,  lbs 

201,500 

203,000 

184,167 

184,933 

Weight    on   drivers, 
working  order,  lbs. . 

99,200 

uo.ooo 

110,001 

121,867 

Cylinders,  diameter 
and  stroke,  inches. 

15x25x26 

15^x26x26 

20ix26 

20^x26 

Diameter    of    driving 
whe  Is,  inches 

79 

79 

»-S:.\ 

80 

Firebox    heating     sur- 
face, Square  feet  . . . 

220.1 

202.83 

156.86 

162.61 

Heat  ng  surface   of 
t  jbes  (water  sid^), 
square  feet 

3016.n   "■ 

"3255.27 

2471. C4 

2483.91 

Total  heating    surface 
(water  side  of  tubes), 
square  feet 

3237.01 

3458.1 

2627.93 

2646  52 

Total  heating    surface 
(fire  side  of  tubes), 
square  feet . ....... 

290?. 05 

30.31.19 

2319.26 

2336.03 

Grate  area,  square  feet 

48.36 

49.90 

55.5 

55.0 

Boiler     pressure,    lbs. 
.    per  square  inch  .... 

220 

223 

205 

205 

Valves,  type 

Pston. 

Piston. 

Side. 

Piston. 

Valves  gear,  type 

Stephenson. 

Stephenson. 

Sf«phenson. 

WaUchaerts 

Firebox,  type 

V\'agon  Top, 
W^lde.  . 

Wagon  Top,- 
Wide. 

Relpaire,     1 
Wide. 

Pelpaire, 
Wide. 

Nyniber  of  tubes. .... 

273 

390 

iwa 

315 

Outside  diameter  of 
-    tubes,  inches 

2i 

2 

2 

2 

Length  of  tubes,  inches 

r 

225.14 

191.29 

( 

180 

1S3 
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from  the  same  mines  as  that  fur- 
nished for  the  535  and  3000  at  St. 
Louis.  Locomotive  No.  3162  was 
tested  with  gas  or  high  volatile 
coal. 

It  is  now  possible,  therefore,  for 
the  first  time,  to  make  comparisons 
of  two  four-cylinder  balanced  com- 
pound and  two  two-cylinder  simple 
locomotives,  operated  under  testing 
plant   conditions. 

These  four  locomotives  differed  in 
minor  particulars  apart  from  their 
simple  or  compound  cylinders,  but, 
as  already  stated,  they  were  of  about 
the  same  weight  and  tractive  force. 

COMPARISON     OF     RESULTS. 

From  Fig.  2  it  will  be  seen  that 
the  steam  per  indicated  horse-power 
of  the  compound  locomotives  tested 
is  more  uniform  throughout  the 
range  of  horse-power  than  the  sim- 
ple engine.  The  greatest  difference 
is  at  low  horse-powers.  This  saving 
decreases  as  the  horse-power  in- 
creases, but  if  the  boiler  of  the  sim- 
ple locomotive  made  it  possible  to 
continue  the  test  to  the  maximum 
horse-power  attainable  with  the  com- 
pound, there  might  be  more  differ- 
ence. 

Inasmuch  as  the  data  of  these  tests 
for  both  compound  and  simple  loco- 
motives was  taken  at  various  per- 
centages of  cut-otf  at  the  different 
speeds,  the  statement  above  as  to 
relative  water  rate  and  horse-power 
may  be  considered  as  obtaining  un- 
der  general   running   conditions. 

From  an  inspection  of  Figs.  3  and 
5,  where  the  performance  based  on 
indicated  and  dynamometer  horse- 
power is  shown,  as  referred  to  coal, 
the  saving  of  the  compound  through- 
otjt  its  range  of  action  is  indicated, 
and  it  is  to  be  noticed  that  at  the 
low  indicated  horse-powers  (Fig.  3), 
the  saving  with  the  compound  is 
greater  than  at  horse-powers  of 
about  800,  and  trom  Fig.  5  the  least 
difference  is  shown  at  about  500 
horse-power ;  horse-powers  beyond 
these  figures  showing  increased  econ- 
omy with  the  compound  locomotive. 

The  advantage  of  compounding  in  adding  to  the  capacity  of 
the  locomotive  at  speeds  above  those  which  may  be  called  start- 
ing speeds,  is  clearly  indicated.  A  boiler  of  the  same  heating 
surface  on  a  locomotive  equipped  with  compound  cylinders,  has 
a  decided  advantage  over  one  equipped  with  simple  cylinders, 
because  the  consumption  of  steam  is  less  with  the  compound 
cylinders  for  a  given  horse-power  developed. 

It  is,  therefore,  clear  that  a  balanced  compound  locomotive, 
while  more  economical  in  steam  and  fuel  than  a  simple  locomo- 
tive, has  also  an  increased  advantage  over  the  simple  locomotive 
in  capacity. 

When  developing  800  dynamometer  horse-power,  the  com- 
pound uses  about  2.70  pounds  of  fuel  per  horse-power  hour  at 
the  drawbar,  and  the  simple  locomotive  uses  4.85  pounds.  Thus, 
the  savins  of  the  compound  over  the  simple  locomotive  is  shown 
to  be  about  44  per  cent.,  based  on  fuel,  this  saving  varying  some- 
what with  greater  and  less  horse-powers.  These  figures  arc  based 
on  testing  plant  conditions. 

As  indicating  the  increased  capacity  with  compound  cylinders, 
there  is  shown  on  Fig.  5  a  vertical  line  where  30,721  pounds  of 
W'ater  were  being  used  by  the  simple  locomotive  while  developing 
975  dynamometer  horse-power.  When  the  compound  locomotive 
was  using  approximately  the  same  quantity  of  water,  or  31,561 
pounds  per  hour.  i,t88  dynamometer  horse-power  was  developed, 
an  increase  of  over  11  per  cent. 

BALANCING. 

In  the  Pennsylvania  Railroad  report  of  the  St.  Louis  tests  there 
are  shown  diagrams  which  illustrate  the  perfection  of  balance 
of  the  locomotives,  both  vertically  and  horizontally,  and  on  Figs. 
6  and  7  (not  reproduced),  similar  results  are  shown  for  loco- 
motive No.  5266. 

It  was  made  clear  from  the  tests  of  the  four-cylinder  com- 
pounds, that  great  care  is  necessary  in  the  design  of  the  weight 
and  location  of  the  counterbalance  in  this  type  of  locomotive, 
in  order  to  realize  all  of  the  advantages  that  are  possible  from 
this  type. 

Since  the  St.  Louis  tests,  however,  the  method  of  counterbal- 


— ~ 

~™ 

1 

t 

1 

*-&35  AT«  SF                                                    1 

1 

Mm 

^     ^aoooNvea^MH      "*''«»»*«> 

•    '        i    j 

L_l_       ••  S2e«  PKR              '    SIMW1.&                       1 

% 

1    ! 

L 

L 

■    1    1        1 

I 

1 

0 

i    1    :    1        1 

Ll^ 

1 

1 

J      !    1  ,  ;  M 

,  1 

K 

It         '  '         i 

i   '  . 

' 

1 

'  1 ' 

1 

^ 

'     ,     ,     i  i  i  '    1  1 

1    1 

1 

1  ' 

i      1 

0 

'  '    ' 

'  '  1 

a 

J] 

1  ' 

i  1    ' ' 

s 

'    i 

;     1         ,1 

i  ; 

'i  •■ 

'    '    '             !    :    '    I    ;    :    ' 

1  '  J 

! 

! 

? 

'    1         1    i     1  1  '  1  1  1  1  '  1  i  Li  , 

1 

: 

n    1     >    1    i         i         1         III.! 

1 

s 

*         t         '            I'M      '      '      !••  i  1  ' 

1 

H 

.1      III      1   I         II            i   1  ^  1  j^    1      1  i 

< 

1 

Q 

_^,     ,,!.,•                    .i.i:    *--<     .      m]        i    1 

H 

2 

►-- 

h 

K-r-i     1  '  ' 

1 

y 

s 

h  ■   :  i      1 

^-Sn*-^ 

r*' 

r Ll     III 

^ 

^ci 

1 

1 

j 

^.y, 

a. 

1  1 

0 

T  M  !  1  '  ;  ,  1  I  '  1  1 

M     1  0  i. 

J^  i 

^ 

_i,.*-*-rT' 

^AV-i- 

p 

- 

^ 

^         1     1     1     i     1     1 

^  '  nt 

— — 

-1 

-^ 

H 

- 

M- 

a. 

^   -1  '  i  ,  1  - 

'■      1      ! 

■  ■ 

^ 

'  '  '    '  i  ! 

11!      1 

1 

1  '  1  :  i  i  ;  :  1  1  '  i  1  i  1 

1 

u 

1  N       1  i  i     1  1          ' 

I 

>- 

'  1  '  '  ■  1  ■  1  i    !  1  h 

' 

'k 

■  ;  '  1  '  ,  ;  i  ;  1     i 

\ 

!  ^'     !  !  '  1     '  J     1 

-     M    i 

a6o      40Q.     6O0      aod  :   wa 

1 

_ 

i 

X    1  Ux.  I 

*°^l 

INDICATED  HO«St  POWtn 


2. 


FIG.   3. 


*"" 

"™ 

""" 

■"" 

■^■^ 

■^ 

■^ 

— 1 

t 

Jai    I   1    '    i    i    ' 

0 

<Pl   '   1   ■       1   : 

1 

03000  NVC&HR 

COMPOUND 

I 

!    i  \!    1  1 

j 

■: 

:      \    I  1 

\  ! 

40! 

\ 

1. 

J 

uJ 

■      \ 

i\ 

1 

. 

t 

1 

1 

1      l\'  M 

t  ' 

1 

J 

'      J  l\  !  i 

' 

f 

•Ai  1 

h'   \Tl 

■ 

, 

0! 

>J^ 

\ 

,fl 

h 

! 

1-*, 

N 

4 

' 

y 

- 

III:' 

'. 

S 

>> 

, 

i   1 

^ 

r-rr 

N 

Kl 

V 

■^ 

i 

>  1 

5 

.-■  ! 

p 

i. 

'vj 

S 

i 

M 

■4*H 

- 

1 

I 

1  i  1 

^^ 

.4 

^^— 

'•; 

H 

^- 

1 

'       J 

- 

i  i  N 

0 

• 

1  '  1/ 

I 

* 

;    ;   i 

^k 

'    \y 

1 

n 

;* 

s 

' 

c 

1.^/ 

1 

n 

•v. 

/ 

^^     ° 

1 

i     1      1 

•k 

^ 

1 

^' 

1 

n 

h 

^ 

M 

taSl 

ai 

b- 

^ 

'  i 

n 

1 

1 

1 

!    ,    1    : 

! 

i 

III 

1 

r  - 

!  1 

; 

►- 

I 

w 

1 

1  1 

y_ 

■ 

?i 

1 

i  ! 

i 

1 

1 

< 

acd 

^ 

• 

dJ 



si 

L^ 

!SJ 

a 

L 

L 

i 

^L 

at 

L 

1^ 

is 

P-y 

1 

;  ;    1  1 

•-  S3S  ATA  &r 

K 

1 

• 

a*  iooo  Nvc  a  KR 

3 

I 

•=     &26e   ^RR                       SlMRUC 

5 

1    ; 

1 

!  1 

1 

t 

1 

■^ 

"1       1       .        ■    ■    ,       it 

A 

!    '  M  1  .  1  '  ■  1  1 

!                i 

] 

1  1 

• 

Iri 

; 

Li   '• 

'_.  .  j_j 

!  i  i  :  :  '  1  1 

§ 

1            ! 

1 

I      ■l.^^u 

»« 
-> 

°«  «r«A»i  >f  i-ofcH 

^        i    i            '    ' 

%\    i/M  ^ 

K.i    llo<OwaiT.y« !      ■ 

1 

\'nr\\i    1!    1  i  •  1  i  i  1 

jJ 

'    '    1 

i  JyTil    1    1    1    ■    i    I    1    1    :       :    :    1   1 

1  Si 

. 1 

"ki 

i            j^i.a*.:i».^»*iH-«-f« 

J 

1 

1 

>«? 

a 

> 

''  1 

li                      '      <««**•  VOOWWI*^ 

Q 

^r— e-f* 

^ 

U" 

_L      I  1  _  1  :  '^^  i  !  . 

J 

1 

,rir 

" 

1 

■    I  :•» :  ;  /       ' 

z 

, 

1 

r 

;   :  I'      '''./'■      '    ■ 

^ 

t 

!  1  r    '  :y  0 '      1 

{ 

1 

<     /^  \ 

1  i  1 

1  Ij^^i  i 

e 

1 

i 

n 

■ 

•> 

1 

-^ 

l— '  "^           1    ■    1            1    1    '    f    1 

0 

1 

n 

M 

r* 

"^ 

^_'  0  [ : '  !_M    ■  ■ 

£ 

'   ! 

1 

1 

1 

'     !     i         ,!     '    1 

1 1 

s 

n    1 

1 

M 

'        I  ;  M  1  ' 

^ 

! 

1 

*" 

1 

' 

0 

1  ^      ll 

> 

!  .     M 

t 

'  1 

! 

;     1     ;     i 

1 

J 

1 

jA 

X 

m 

!< 

^ 

B 

K 

~   to^   ,   tob<4  1   ksbo 

i   U6      mMI 

uVNAMOMETER   MORSE  POWER 
110. 


4- 


OVNAM0ME.TCR    MORSe  VOWER 

no.  5. 

ancing  balanced  compounds  is  much  better  understood,  and  it 
is  doubtful  if  a  simple  locomotive  can  be  as  satisfactorily  coun- 
terbalanced. From  the  tests  recently  made  on  the  simple  loco- 
motive, it  may  be  possible  to  much  more  effectually  balance  a 
simple  locomotive  than  has  generally  been  thought  possible. 

Locomotive  Xo.  5266  was  not  observed  to  leave  the  rail  at 
speeds  as  high  as  320  revolutions  per  minute,  or  76  miles  per 
hour,  and  its  critical  speed,  or  the  speed  where  severe  fore  and 
aft  vibration  began,  was  as  high  as  200  revolutions  per  minute, 
or  48  miles  per  hour. 

The  method  use'd  in  balancing  locomotive  No.  5266  was  to 
place  in  the  driving  wheels  weights  equivalent  to  all  of  the  re- 
volving and  two-thirds  of  the  reciprocating  weights. 

By  actual  weighing  of  the  balance  weights  in  the  wheels,  the 
right  main  wheel  was  found  to  have  17  pounds  too  much;  the 
left  main  wheel  20  pounds  too  much ;  the  right  and  left  front 
wheels  were  found  to  have,  each,  2.6  pounds  too  much,  all  these 
weights  being  at  the  crank  pin  radius. 

SERVICE   DATA. 

In  regard  to  the  cost  of  maintenance  and  the  cost  of  fuel,  as 
actually  developed  in  road  trials,  or  in  regular  road  service,  the 
committee  has  been  unable  to  secure  sufficient  data  to  present 
with  any  assurance  of  covering  the  ground  in  a  satisfactory  way. 

CONCLUSIONS. 

It  has  been  shown  in  the  foregoing  that  with  the  use  of 
balanced  compound  locomotives,  a  very  considerable  saving  in 
fuel  and  water,  for  the  same  work  done,  maV  be  accomplished. 
It  is  equally  clear  from  the  discussion  that  the  capacity  of  the 
locomotive  with  compound  cylinders  is  increased. 

The  figures  which  have  been  given  for  fuel  and  water  are,  it 
is  true,  obtained  on  the  locomotive  testing  plant  where  the  con- 
ditions of  running  are  uniform,  and  in  road  service  the  relative 
economy  will  undoubtedly  be  somewhat  changed. 

The  testing  plant  does  not  give  any  figures  on  the  cost  of 
maintenance,  and  the  committee,  being  unable  to  secure  any  data 
on  this  subject,  is  unable  to  give  conclusions  in  regard  to  the 
ultimate  economy. 
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The  committee,  however,  is  impressed,  with  the  possible  sav- 
ing in  regular  service  of  balanced  compound  locomotives,  and 
this  would  undoubtedly  be  realized  with  other  types  of  com- 
pounds, but  as  the  results  in  actual  service  are  those  which  must 
finally  be  depended  upon  for  ultimate  economy,  the  committee 
would  recommend  to  the  members  of  the  association  a  careful 
record  of  performance,  in  order  to  determine  how  far  the  econ- 
omy in  fuel  and  water  can  be  realized,  when  all  factors  are  con- 
sidered. 

The  analysis  already  given  and  prepared  for  the  purpose  of  de- 
termining the  question  of  costs  of  maintenance,  as  well  as  the 
comparative  cost  of  fuel,  apparently  covers  the  points  involved 
sufficiently,  but  as  already  stated,  the  committee  could  not  secure 
this  data  covering  a  sufficient  number  of  compound  and  simple 
locomotives  to  draw  definite  conclusions. 

Some  action  of  the  association,  which  will  secure  the  coopera- 
tion of  railroads  in  preparing  information  on  this  basis  for  the 
next  convention,  might  produce  valuable  comparisons.  It  is  nec- 
essary to  have  these  records  of  performance  covering  the  period 
from  the  time  the  locomotive  was  built  and  placed  in  service  up 
to  and  including  the  most  recent  data  concerning  its  perfor- 
mance. 

This  would  involve  probably  considerable  work  in  going  over 
old  records,  but  if  some  satisfactory  conclusions  could  be  reached 
in  regard  to  this  matter  on  the  basis  of  ultimate  economy,  a  de- 
cided step  forward  would  be  gained  in  railroad  operation. 


PERSONALS. 


R.  E.  Fulmer  has  been  appointed  master  mechanic  of  the  Tre- 
mont  &  Gulf  Ry.,  with  office  at  Eros,  La. 


A.  C.  Miller  has  been  appointed  master  mechanic  of  the  Texas 
Midland  Ry.,  with  headquarters  at  Terrell,  Tex. 


R.  B.  Smith  has  been  appointed  foreman  of  motive  power  and 
equipment  of  the  Cincinnati,  Lebanon  &  Northern  Rv.,  at  Pen- 
dleton, Ohio,  succeeding  John  Stutter,  resigned. 


F.  C.  Pickard  has  been  appointed  master  mechanic  of  the  Mis- 
sissippi Central  and  of  the  Natchez  &  Eastern  Rys.,  with  office 
at  Hattiesburg,  Miss.,  succeeding  W.  J.  Haynen. 


The  resignation  of  A.  Bardsley  as  master  mechanic  of  the 
Gulf  and  Ship  Island  R.  R.  at  Gulfport,  Miss.,  which  was  men- 
tioned in  the  July  issue,  was  caused  by  ill-health. 


J.  J.  Waters  has  been  appointed  superintendent  of  machinery 
of  the  Mexican  Central  R.  R.,  with  headquarters  at  Aguascali- 
entes,  Aguas,  Mex.,  succeeding  Ben.  Johnson,  resigned. 


H.  F.  Grewe  has  been  appointed  general  foreman  of  the  me- 
chanical department  of  the  Wabash  Pittsburgh  Terminal  in 
charge  of  locomotive  work,  with  headquarters  at  Rook,  Pa. 


G.  H.  Davis,  master  mechanic  of  the  Clarendon  &  Pittsford 
R.  R.,  has  been  appointed  general  foreman  of  the  car  depart- 
ment of  the  Wabash  Pittsburgh  Terminal,  with  headquarters  at 
Rook,  Pa. 


J.  H.  Gimpel,  master  mechanic  of  the  Vera  Cruz  &  Pacific  Ry. 
at  Tierra  Blanca,  V.  C,  Mex.,  has  been  appointed  master  car 
builder,  with  office  at  Tierra  Blanca.  R.  Fitzsimmons  succeeds 
Mr.  Gimpel. 


W.  T.  Fitzgerald,  master  mechanic  of  the  Wisconsin  &  Michi- 
gan Ry.,  has  resigned  to  accept  service  elsewhere,  and  his  duties 
are  assumed  by  S.  N.  Harrison,  superintendent,  the  office  of 
master  mechanic  being  abolished. 


A.  J.  Isaacs,  foreman  of  locomotive  repairs  of  the  Chicago  & 
iAiton  R.  R.  at  Kansas  City,  Mo.,  has  been  appointed  master  me- 
chanic of  the  Chihuahua  division  of  the  Mexican  Central  Ry., 
with  headquarters  at  Chihuahua,  Chih.,  succeeding  S.  E.  Kil- 
doyle,  resigned. 


Charles   E.   Fuller,  assistant   superintendent  of  motive  power 
of  the  Union  Pacific  R.  R.,  has  been  appointed  superintendent 


of  motive  power  and  machinery,  with  headquarters  at  Omaha, 
Neb.,  effective  July  20.  Mr.  Fuller  succeeds  Mr.  W.  R.  Mc- 
Keen,  Jr.,  resigned. 


W.  R.  McKeen,  Jr.,  superintendent  of  motive  power  and  machin- 
ery of  the  Union  Pacific  Ry.,  has  resigned  and  will  devote  his 
entire  time  to  the  McKeen  Motor  Car  Co.,  which  is  being  organ- 
ized by  E.  H.  Harriman,  Mr.  McKeen  and  others  to  build  gaso- 
line motor  cars  for  railway  uses. 


George  Hackney,  superintendent  of  machinery  of  the  Atchison, 
Topeka  &  Santa  Fe  Ry.  from  1877  to  1891,  died  at  Topeka,  Kan., 
on  June  19,  aged  82  years.  Mr.  Hackney  was  one  of  the  pioneer 
railroad  men  of  the  West.  He  was  born  in  England  and  came 
to  America  in  1853  and  was  at  one  time  shop  foreman  for  the 
Menominee  Locomotive  Works  at  Milwaukee,  Wis.,  and  also 
shop  foreman  of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.  He 
was  later  master  mechanic  on  the  Chicago  &  North-Western  and 
the  Chicago,  Milwaukee  &  St.  Paul  Railways. 


George  H.  Daniels,  formerly  and  for  sixteen  years  general 
passenger  agent  of  the  New  York  Central,  died  at  Lake  Placid, 
N.  Y.,  on  July  i.  Mr.  Daniels  was  born  in  1842  at  Hampshire, 
Kane  County,  111.  In  1857  he  worked  as  rodman  on  an  engineer 
corps  of  the  North  Missouri,  now  part  of  the  Wabash,  but  his 
railroad  career  practically  began  in  1872,  when  he  was  appointed 
general  freight  and  passenger  agent  of  the  Chicago  &  Pacific, 
now  part  of  the  Chicago,  Milwaukee  and  St.  Paul  Ry.  In  1880 
he  was  made  general  ticket  agent  of  the  Wabash,  St.  Louis  & 
Pacific,  now  the  Wabash  R.  R.  Two  years  later  he  became  com- 
missioner of  the  Iowa  Trunk  Line  Association  and  also  com- 
missioner of  the  Colorado  Railroad  Association.  In  1884  he  was 
also  made  commissioner  of  the  Utah  Traffic  Association,  and 
two  years  later  became  commissioner  of  the  Central  Passenger 
Committee.  The  next  year  he  was  appointed  assistant  commis- 
sioner of  the  Central  Traffic  Association  and  chairman  of  the 
Eastbound  Passenger  Committee.  In  1887  he  was  elected  vice- 
chairman  of  the  Central  Traffic  Association  and  chairman  of 
the  Eastbound  Passenger  Committee.  In  1889  he  was  appointed 
general  passenger  agent  of  the  New  York  Central  &  Hudson 
River  R.  R.,  and  as  the  creator  of  the  very  efficient  advertising 
department  of  that  company  became  known  throughout  the 
world.  He  was  relieved  of  the  heavy  responsibilities  of  the  pas- 
senger department  in  1905,  and  resigned  in  May,  1907. 


Errata. — In  tlte  tabular  comparison  of  recent  locomotives, 
page  230  of  the  June,  1908,  issue,  will  be  found  two  typograph- 
ical errors  as  follows :  Under  the  head  of  Pacific  type  locomo- 
tives, the  ratio,  "T.  E.  x  diameter  drivers  -f-  total  H.  S."  for 
the  Erie  locomotives  should  be  699  instead  of  669,  as  shown. 
Also  the  ratio  of  "Total  heating  surface  -^  cyl.  volume"  for  the 
Baldwin  balanced  compound  of  the  A.  T.  &  S.  F.  Ry.,  shown 
in  the  eleventh  column,  should  be  310.  instead  of  3.10. 


Forests  Fast  Disappe.\rixg. — The  forests  of  this  country,  the 
product  of  centuries  of  growth,  are  fast  disappearing.  The  best 
estimates  reckon  our  standing  merchantable  timber  at  less  than 
2,000,000,000,000  feet.  Our  annual  cut  is  about  40,000,000,000 
feet.  The  lumber  cut  rose  from  18,000,000,000  feet  in  1880  to 
34,000,000,000  feet  in  1905;  that  is,  it  nearly  doubled  in  25  years. 
We  are  now  using  annually  500  feet  board  measure  of  timber  per 
capita,  as  against  an  average  of  60  feet  for  all  Europe.  The 
New  England  supply  is  gone.  The  Northwest  furnishes  small 
growths  that  would  have  been  rejected  by  the  lumberman  thirty 
years  ago.  The  South  has  reached  its  maximum  production  and 
begins  to  decline.  On  the  Pacific  coast  only  is  there  now  any 
considerable  body  of  merchantable  standing  timber.  We  are  con- 
suming yearly  three  or  four  times  as  much  timber  as  forest 
growth  restores.  Our  supply  of  some  varieties  will  be  prac- 
tically exhausted  in  ten  or  twelve  years;  in  the  case  of  others, 
without  reforesting,  the  present  century  will  see  the  end.  When 
will  we  take  up  in  a  practical  and  intelligent  way  the  restoration 
of  our  forests? — James  J.  Hill  at  tlte  Governors'  Conference. 
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It  was  unfortunate  that  it  was  not  possible  to  s've  more  time 
to  the  consideration  of  the  report  of  the  comiriittce  on  passenger 
and  sleeping  car  ventihition  at  the  last  Master  Car  Builders'  con- 
vention. This  report,  which  is  largely  reprinted  elsewhere  in 
this  issue,  is  exceptionally  valuable  and  is  worthy  of  careful 
reading  and  study.  It  is  certainly  to  be  hoped  that  it  may  result 
in  some  practical  improvement  in  this  connection,  particularly 
in  regard  to  sleeping  cars.  To  say  that  the  occupant  of  the 
lower  berth  in  a  .sleeping  car,  on  the  hot  and  sultry  nights  which 
have  been   so  numerous  during  the  past  month,   is  uncomfort- 


able, is  putting  it  very  mildly.  This  report  points  out  a  num- 
ber of  ways  in  which  this  discomfo.t  during  hot  weather,  as 
well  as  an  almost  equal  condition  during  the  cold  nights  of  win- 
ter, can  be  relieved  and  the  traveling  public  would,  beyond  doubt, 
greatly  appreciate  any  efforts  that  may  be  made  to  discover  the 
practicability  of  the  schemes  suggested 


The  action  of  the  American  Railway  Association  at  its  April 
meeting,  in  adopting  resolutions  concerning  the  co-operation  and 
harmonizing  of  the  work  of  the  various  voluntary  railway  as- 
sociations practically  amounts  to  giving  the  findings  and  recom- 
mendations of  such  bodies  a  much  greater  value  and  importaoce 
than  they  have  heretofore  assumed.  If  the  spirit  of  the  reso- 
lution is  fully  carried  out  it  will  mean  that  any  recommenda- 
tions of  any  one  of  the  33  associations  listed,  which  appears  in 
print  with  the  authority  of  that  association,  can  be  assumed  to 
carry  official  sanction.  This  will  act  in  raising  the  grade  of 
many  of  these  associations  which  have  heretofore  been  chiefly 
educational  or  social  in  their  character  and  will  put  them  in  a 
position  of  greater  importance  and  usefulness,  both  to  their  own 
members  and  to  the  railroad  companies.  Incidentally  it  will  also 
greatly  reduce  the  opportunity  of  their  causing  any  great  damage 
by  ill  advised  recommendations  of  some  member  or  committee 
who  may  not  be  fully  conversant  with  all  phases  of  his  sub- 
ject. 

As  far  as  the  Master  Mechanics'  and  Master  Car  Builders* 
Associations  are  concerned,  this  action  will  have  but  little  effect 
as  they  have  botli  always  worked  in  co-operation  with  the  Amer- 
ican Railway  Association  to  a  very  large  extent. 


MOTOR  CARS. 


The, self-contained  motor  car  for  railway  use  has  been  a  very 
attractive  subject  of  discussion  and  experiment  for  a  good  many 
years  and  taken  together  there  has  been  quite  a  large  number  of 
these  cars  built  in  this  country  and  even  more  on  foreign  rail- 
roads. These  have,  with  comparatively  few  exceptions,  proved 
to  be  failures  for  one  reason  or  another.  Most  of  them  have 
been  more  or  less  successful  from  a  mechanical  standpoint,  but 
have  failed  in  various  ways  as  an  operating  proposition. 

In  general,  motor  cars  can  be  divided  into  three  practical  types, 
each  of  which  has  its  own  inherent  advantages  and  disadvan- 
tages. These  are  the  gasolene  type,  the  gas-electric  type  and  the 
steam  type.  They  all,  however,  have  one  common  disadvantage 
in  the  fact  that  the  motive  power  and  the  car  body  are  prac- 
tically inseparable  and  it  is  impossible  to  care  for  the  former  in 
the  same  place  and  manner  as  other  motive  power  on  the  road  is 
cared  for.  It  is  also  necessary  to  put  the  whole  car  out  of  com- 
mission whenever  the  motive  power  needs  attention.  Even  at 
the  best  these  cars  are  expensive  and  if  the  sernce  is  to  be  han- 
dled satisfactorily  with  them  it  will  always  be  necessary  to  have 
an  extra  unit  or  so  for  use  in  cases  of  emergency,  which  will 
make  the  capital  charge  of  the  equipment  for  this  service  com- 
paratively heavy. 

It  is  difficult  to  understand  what  there  is  about  the  light  traffic 
of  a  branch  line  that  cannot  be  handled  by  a  small,  highly  spe- 
cialized locomotive,  preferably  of  the  0-4-0  tank  type,  attached 
to  a  combination  passenger  and  baggage  coach,  fully  as  well  as 
by  a  self-contained  and  propelled  motor  car.  Such  an  arrange- 
ment has  many  advantages  botli  in  respect  to  the  original  cost 
of  the  equipment  and  the  maintenance  charges.  In  this  connec- 
tion it  is  instructive  to  note  that  the  Bavarian  State  Railways, 
which  have  for  several  years  been  operating  steam  motor  cars 
and  have  over  thirty  in  service,  have  decided  to  discontinue 
building  this  type  of  equipment  and  have  designed  a  small,  but 
very  powerful,  four-wheel  tank  locomotive  which  can  be  coupled 
to  a  light  passenger  car  and  perform  the  service  with  equal  satis- 
faction. This  arrangement  simply  amounts  to  separating  the 
motive  power  from  the  passenger  compartment  of  a  steam  motor 
car  and  permits  the  former  being  taken  care  of  in  the  regular 
engine  house.  It  also  provides  equally  good  service  with  a 
smaller  capital  expenditure  and  gives  a  greater  flexibility  to  the 
train  capacity. 
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Abstract  of  Committee  Reports. — (Coxtinued  from  Page  271.) 


Ventilating  and  Heating  of  Coaches  and  Sleeping  Cars. 

Committee— S.  G.  Thomson,  chairman;  B.  P.  Flory,  T.  H. 
Ooodnow. 

The  work  as  assigned  to  the  committee  on  the  ventilating  and 
heating  of  coaches  and  sleeping  cars  was:  "To  investigate  meth- 
ods for  the  regulation  of  the  temperature  and  the  supply  of 
fresh  air  to  passenger  cars,  with  special  attention  to  sleeping 
cars,  and  to  recommend  plans  which  provide  for  the  regulation 
of  the  heat  and  the  air  supply  by  the  occupant  of  each  berth." 

The  principles  involved  in  this  subject  are  so  broad,  the  varia- 
tions of  the  conditions  so  great,  and  the  state  of  the  art  so  un- 
developed, that  the  committee  considered  it  best  to  limit  its  in- 
vestigation and  suggestions  to  general  lines,  and  not  to  include 
any  more  detail  than  was  necessary  to  illustrate  some  of  the  im- 
portant principles,  and  to  describe  a  few  of  the  best  methods  in 
use. 

Special  effort  was  made  to  obtain  information  from  the  Pull- 
man Company  concerning  its  ventilating  experience  and  plans 
for  betterments,  as  well  as  to  have  one  of  its  representatives 
present  at  a  committee  meeting;  but  the  Pullman  Company  did 
not  have  anything  to  present.  For  this  reason  the  conclusions 
and  recommendations  as  given  in  this  report,  concerning  the 
Pullman  equipment,  are  not  based  on  any  definite  information  or 
data  that  have  actually  been  obtained,  but  rather  are  formulated 
from  the  views  of  the  various  railroad  officers  as  expressed  in 
their  communications  and  from  the  personal  views  of  the  com- 
mittee. 

The  information  which  the  committee  was  able  to  obtain  failed 
to  reveal  any  variety  of  thoroughly  successful  ventilating  sys- 
tems which  have  been  extensively  tried  out,  or  new  devices  which 
are  being  developed;  and  the  work  as  outlined  seemed  to  resolve 
itself  into  a  question  of  collecting  information  concerning  the 
few  older  systems  and  devices  that  have  been  in  use,  and  of  de- 
veloping arguments  and  ideas  concerning  new  methods,  such  as 
any  one  might  wish  to  propose. 

About  forty  years  or  more  ago.  Professor  W.  Ripley  Nichols, 
of  the  Massachusetts  Institute  of  Technology,  made  some  in- 
vestigations of  a  system  in  use  at  that  time  known  as  the  VVin- 
chell  Ventilating  System.  This  system  was  arranged  so  that  air 
was  admitted  to  the  car  at  the  end  under  the  front  hood,  then 
allowed  to  distribute  as  it  would  through  the  car,  and  to  pass  out 
under  the  rear  hood,  without  any  attempt  being  made  to  warm 
it  as  it  entered.  Professor  Nichols  determined  that  7,000  to 
10,000  cubic  feet  of  air  per  hour  was  furnished  under  favorable 
conditions.  Later  experiments  with  this  system  at  Altoona  in- 
dicated that  15,000  to  25,000  cubic  feet  of  air  per  hour  was  fur- 
nished, uepending  on  conditions.  It  was  also  found  that  the 
movement  of  air  in  the  car  was  hardly  perceptible  when  the  car 
was  standing  still,  there  being  even  less  air  movement  with  the 
large  openings  than  is  found  in  many  of  our  more  tightly  closed 
modern  coaches. 

The  next  type  of  ventilating  system  was  that  found  in  the 
early  type  passenger  coaches,  known  as  the  Spear  Stove  System. 
It  consisted  of  hoods  or  intakes  at  diagonal  corners  of  the  car, 
which  intakes  were  connected  with  the  coal  stove.  The  move- 
ment of  the  car  forced  the  air  down  around  the  stove  and  into 
a  box  running  the  length  of  the  car  along  each  side  above  the 
floor.  From  this  boxing  or  duct  the  warmed  air  was  admitted 
into  the  car  through  various  openings  in  the  side  of  the  duct. 
It  then  ascended  through  the  body  of  the  car  and  passed  oul 
through  the  deck  sash.  This  system  was  a  great  improvement 
over  any  that  had  thus  far  been  tried,  but  it  was  still  subject 
to  the  following  defects :  When  the  car  was  not  moving),  the 
current  of  warm  air  was  reversed  and  passed  from  the  car  out 
through  the  intake.  Another  trouble  was,  that  the  proportion 
of  exits  and  intakes  was  not  such  as  to  give  a  balance  of  pres- 
sure  between  the  inside  and  the  outside  of  the  car,  and  the  exits 
v^ere  so  much  in  excess  of  the  intakes  that  cold  air  in  the  winter 
time  would  be  drawn  in  around  the  windows  and  through  every 
crevice.  The  trailing  decK  sash  gave  rise  to  various  cross-cur- 
rents, since  it  was  often  found  that  air  would  enter  the  car* 
through  the  deck  sash  instead  of  going  out,  as  it  should.  These 
cross-currents,  in  the  upper  deck  interfered  with  the  proper 
burning  of  the  lamps,  and  did  not  change  the  air  to  any  extent 
as  low  down  in  the  body  of  the  car  as  the  breathing  line.  The 
deck  sash  also  admitted  cold  draughts,  cinders  and  smoke  over- 
head, to  such  an  extent  as  to  be  very  annoying.  The  construc- 
tion of  the  deck  sash  had  not  been  brought  up  to  the  higher 
state  of  development  in  which  we  find  it  in  use  to-day  on  some 
Qf  the  most  improved  equipment. 


The  Spear  Stove  System  was  modified  later  by  removmg  tht 
stoves  and  by  substituting  for  them  steam  radiator  pipes  extend- 
ing the  length  of  the  car  in  the  air  duct,  and  by  adding  venti- 
lators on  the  upper  deck  of  the  car  roof.  This  was  an  improve- 
ment, in  that  it  eliminated  the  stove  and  gave  an  exit  for  air, 
other  than  the  deck  sash.  With  some  slight  modifications,  such 
as  the  adding  of  extra  radiators  at  the  ends  of  the  car,  just  in- 
side the  doors,  this  was  the  type  of  ventilating  system  that  im- 
mediately preceded  the  modern  indirect  systems  now  in  use. 

The  deck  sash  system,  which  is  now  very  generally  used,  was 
evolved  from  various  former  arrangements  of  deck  sash,  and 
its  construction  has  been  improved  so  as  to  eliminate  many  of 
the  objectionable  features  of  the  former  arrangements.  The 
use  of  wire  netting  outside  of  the  sash  has  largely  eliminated 
dirt  and  cinder  entering.  This  deck  sash  method  of  ventilation 
necessarily  separates  the  heating  and  ventilating  systems,  and 
docs  not  warm  the  air  before  it  comes  into  the  car.  No  special 
air  intakes  are  provided,  except  the  deck  sash,  and  the  change 
of  air  in  the  car  is  limited  to  the  amount  that  will  pass  in  and 
out  through  these  openings.  When  the  deck  sash  is  thrown  open 
in  the  winter  time,  it  very  quickly  relieves  an  overheated  car, 
as  some  of  the  cold  entering  air  drops  into  the  body  of  the  cat 
to  take  the  place  of  the  heated  and  vitiated  air.  This  momentary 
dropping  of  cold  air  is  effective  in  relieving  a  stuffy  and  over- 
heated car,  but  continuous  draughts  created  in  this  way  are  very 
objectionable  to  passengers  in  cold  weather.  In  the  summer 
time,  this  dropping  of  the  cool  currents  is  not  so  pronounced, 
and  the  movement  of  air  is  not  sufficient  for  good  ventilation. 
This  system  has  been  used  in  the  Pullman  cars  for  a  long  time, 
but  it  is  now  being  modified  by  the  application  of  a  late  type  of 
the  Garland  ventilator  to  the  deck  sash.  This  ventilator  has 
eliminated  the  objectionable  down-draughts  by  creating  a  strong 
exhaust,  and  thus  directing  all  the  currents  upward  and  out- 
ward through  the  roof. 

The  present  standard  ventilating  arrangement  of  the  Penn- 
sylvania R.  R.  was  started  in  its  development  more  than  ten 
years  ago,  and  is  the  result  of  a  number  of  years  of  study  and 
experimental  work.  A  large  number  of  tests  were  made,  result- 
ing in  modifications  and  changes,  each  change  being  followed  by 
runs  on  the  road,  and  by  analyses  of  air  taken  from  the  cars 
under  various  conditions.  The  arrangement,  as  thus  developed, 
has  been  gradually  applied  to  cars,  until  it  is  now  in  service  on 
more  than  one  thousand  coaches.  The  system  admits  the  air 
through  hoods  located  on  diagonal  corners  of  the  car.  The  air 
passes  down  a  vertical  boxing  to  a  horizontal  duct  under  the 
floor,  which  duct  runs  the  length  of  the  car  between  the  side 
and  the  adjacent  intermediate  sills.  Then  the  air  ascends  through 
slots  in  the  floor  to  a  longitudinal  boxing  or  duct  containing 
stearn  pipes,  extending  along  the  sides  of  the  car,  above  the  floor 
and  immediately  over  the  air  duct,  thence  through  galvanized 
iron  tubular  pipes  under  each  scat  to  the  aisle,  where  it  ascends 
and  passes  out  through  globe  ventilators  located  over  the  lam^s 
along  the  center  line  of  the  upper  deck. 

The  system  is  designed  to  furnish  one  thousand  cubic  feet  of 
fresh  air  per  hour  per  person,  while  working  normally  on  a  mov- 
ing train.  This  figure  was  based  on  there  being  60  passengers  to 
the  car,  which  would  require  60,000  cubic  feet  of  air  per  car  per 
hour,  a  complete  change  of  air  in  the  car  fifteen  times  per  hour, 
or  once  every  four  minutes.  That  this  amount  of  air  is  fur- 
nished by  the  ventilating  arrangement,  has  been  proven  by  nu- 
merous tests  which  were  made  during  its  development.  Samples 
of  air  were  taken  under  various  conditions  from  cars  filled  with 
\vorkmen,  while  the  train  was  running  at  speed  with  all  the  ven- 
tilators open ;  also,  while  the  train  was  running  with  all  the 
ventilators  closed,  as  well  as  while  it  was  standing  still  with  all 
the  ventilators  open.  The  analyses  were  made  by  a  test  for 
carbonic  acid  in  the  air,  and  the  calculations  were  made  by  deter- 
mining the  amount  of  fresh  air  that  it  would  take  to  dilute  the 
estimated  amount  of  carbonic  acid  exhaled  by  the  number  of 
men  in  the  car,  so  that  the  air  in  the  car  would  equal  in  car- 
bonic acid  the  amount  that  was  actually  found  to  exist  in  the 
samples  taken.  A  representative  test  made  in  the  winter  time 
under  normal  conditions,  showed  by  this  method  of  calculation 
that  62,400  cubic  feet  of  air  per  car  per  hour  was  furnished, 
while  the  train  was  running  about  30  miles  per  hour  with  all  fhe 
ventilators  open ;  27,000  to  37,000  cubic  feet  of  air  was  furnished 
while  running  with  all  the  ventilators  closed,  and  about  23,000 
cubic  feet  while  the  train  was  standing  with  the  ventilators  open. 

The  operation  of  the  system  is  not  entirely  dependent  on  the 
movement  of  the  car;  since,  when  the  car  is  standing  still,  the 
normal  circulation  of  air  is  maintained  by  the  rising  heated  cur- 
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rents,  when  there  is  heat  or  light  in  the  car.  This  natural  rising 
of  the  warm  currents  will  furnish,  under  favorable  conditions, 
about  one-third  of  the  change  of  air  necessary  for  a  crowded 
car.  When  a  car  is  standing  at  a  terminal  and  there  is  neither 
heat  nor  light  in  it,  which  is  usually  in  the  summer  time,  the 
proper  ventilation  is  not  furnished  through  the  ventilating  sys- 
tem, but  is  obtained  by  keeping  the  windows  and  doors  open  as 
much  as  possible. 

As  a  whole,  the  system  is  efficient  in  almost  every  way  when 
the  train  is  running,  but  when  the  train  is  standing  still,  the 
system  itself  does  not  provide  for  any  better  ventilation  than  is 
afforded  by  the  ordinary  deck  sash  arrangement.  This  can  clear- 
ly be  seen  in  a  smoking  car :  first,  by  observing  the  accumulation 
of  smoke  and  the  stillness  of  the  air  when  the  car  is  standing 
at  the  station  awaiting  departure  with  the  doors  open,  and  then, 
after  the  train  starts  and  the  doors  are  closed,  by  watching  the 
gradual  disappearance  of  the  heavily  laden  air  until  the  train 
has  attained  its  speed;  at  which  time  the  air  in  the  car  has  be- 
come fresh  and  the  car  is  almost  cleared  of  smoke. 

The  conditions  that  prevail  while  a  train  is  standing  still  are 
so  quickly  relieved  after  it  gets  into  motion  that  the  insufficient 
amount  of  ventilation  supplied  in  the  former  case  is  compara- 
tively of  minor  importance.  This  means  that,  in  any  system  of 
day  coach  ventilation,  we  have  first  to  consider  the  condition  in 
which  the  passengers  are  kept  enclosed  for  hours  at  a  time  dur- 
ing a  long  trip,  and  then,  after  this  is  made  satisfactory,  to  take 
care  of  the  local  terminal  conditions  in  whatever  way  seems 
advisable  and  in  accordance  with  the  necessity.  This  terminal 
condition  is  of  more  vital  concern  in  the  case  of  sleeping  cars 
which  may  be  in  such  service  as  require  them  to  stand  in  a  sta- 
tion during  the  night  for  a  number  of  hours  before  the  depar- 
ture or  after  the  arrival  of  a  train.  The  only  way  to  solve  this 
difficulty  will  be  to  install  a  forced-draught  system  on  a  few 
cars  that  could  be  assigned  exclusively  to  such  service  as  was 
thought  to  warrant  the  extra  expense.  This  would  involve  the 
installation  of  fans,  ducts  and  registers,  arranged  according  to 
the  type  of  car. 

The  Pullman  ventilating  system  will  be  recognized  as  the  di- 
rect opposite  to  the  Pennsylvania  arrangement,  in  that  the  heat- 
ing and  the  ventilating  systems  are  separate,  and  the  air  is  not 
heated  before  it  enters  the  car.  This  deck  sash  arrangement  is 
used  almost  universally  all  over  the  country,  in  day  coaches  as 
well  as  in  the  sleeping  cars.  Many  roads  are  using  the  earlier 
type  of  drop  and  trailing  deck  sash,  while  others  have  improved 
their  conditions  somewhat  by  introducing  special  ventilators, 
either  in  place  of  or  in  connection  with  the  deck  sash,  or  on  top 
of  the  upper  deck.  There  has  been  a  tendency  during  the  last 
few  years  to  use  various  types  of  ventilators  in  the  upper  deck 
which  induce  strong  exhaust  currents  from  the  car,  without  pro- 
viding any  intake.  This  has  considerably  changed  the  ventilating 
conditions  in  cars  equipped  with  the  deck  sash  system.  The 
former  theory  was  to  allow  fresh  air  to  enter  from  above  and 
to  drop  to  the  breathing  line,  while  the  latter  theory  is  to  create 
a  sufficiently  strong  exhaust  from  the  upper  deck  to  keep  the 
currents  always  moving  upward,  and  to  draw  out  the  vitiated 
air  in  sufficient  quantities  to  keep  the  car  well  ventilated,  allow- 
ing the  supply  to  come  from  wherever  it  will. 

The  strong  exhaust  principle  has  not  been  in  use  a  sufficient 
length  of  time  on  coaches  and  Pullman  cars  to  allow  any  definite 
conclusions  to  be  reached  in  this  report  concerning  its  general 
application  to  existing  equipment;  but  several  ideas  occur  in  this 
connection  which  may  be  worthy  of  mention.  The  fact  that  no 
special  intakes  are  provided  to  supply  the  large  amount  of  air 
that  should  be  furnished  for  good  ventilation  makes  it  necessary 
that  this  quantity  of  air  must  be  drawn  either  from  the  ends  of 
the  cars,  or  in  through  the  cracks  around  the  windows,  or  down 
the  lamp  jacks,  if  such  happen  to  be  open  into  the  body  of  the 
car.  This  condition  would  be  most  objectionable  in  a  day  coach, 
as  the  admission  of  air  through  the  lamp  jacks  would  interfere 
with  the  proper  burning  of  the  lights,  and  it  would  not  change 
the  air  to  any  extent  in  the  lower  part  of  the  car  near  the  floor. 
On  the  other  hand,  an  admission  of  any  such  quantity  of  air  as 
60,000  cubic  feet  per  hour  through  the  cracks  around  the  win- 
dows and  doors,  would,  if  it  could  be  accomplished,  create  in- 
tolerable draughts,  and  would  make  the  occupation  of  the  seat 
next  to  the  window  very  undesirable  in  cold  weather.  These 
strong  exhaust  ventilators  applied  to  a  day  coach  with  its  single 
windows  will  always  set  up  excessive  draughts,  even  if  very 
much  less  air  is  being  drawn  through  the  car  than  is  required 
for  good  ventilation,  and  the  result  necessarily  will  be  a  con- 
dition of  insufficient  ventilation,  and  an  excessively  draughty  car. 
The  question  of  providing  inlets  to  relieve  the  window  draughts 
without  changing  to  the  indirect  system  of  heating  is  a  difficult 
matter,  for  the  reason  that  any  admission  of  untempered  air  at 
or  near  the  floor  would  be  just  as  objectionable  as  the  window 
draughts,  if  not  more  so,  since  a  cold  floor  is  most  certainly  to 
be  avoided.  The  strong  exhaust  principle  should  not  be  used 
as  the  only  means  of  ventilation  in  building  new  coaches  or  Pull- 
man cars,  and  should  not  be  carried  too  far  in  applying  it  to  ex- 
isting equipment,  without  also  providing  an  adequate  intake  of 
fresh,  warmed  air.     If  the  heating  system  is  not  modified  in  the 


application  of  the  exhaust  ventilator  to  the  present  equipment 
the  strong,  cold  draughts  are  apt  to  be  more  of  an  objection  than 
the  additional  amount  of  air  movement  is  to  be  an  advantage. 

The  exhaust  ventilator  with  a  strong  draught,  when  applied 
to  the  Pullman  car,  has  to  meet  a  different  condition  and  has 
a  different  effect  than  when  applied  to  the  day  coach;  since  the 
Pullman  cars  are  more  tightly  constructed  than  the  coach,  and 
they  do  not  need  as  much  air  for  good  ventilation,  on  accour.-. 
of  the  correspondingly  smaller  number  of  passengers  that  cnr. 
occupy  them.  The  window  draughts  are  reduced  to  a  minimun 
by  the  double  sash,  and  the  ends  of  the  cars  are  tightly  enclosed. 
A  strong  exhaust  ventilator  arranged  to  draw  from  such  j.r 
enclosed  space  seems  to  be  a  great  opposition  of  forces.  Undc: 
such  conditions,  the  amount  of  change  of  air  and  the  capacity 
of  the  ventilators  necessarily  depends  on  the  amount  of  air  tha- 
can  be  drawn  from  the  ends  of  the  car  and  through  the  openirg- 
at  the  windows.  Such  a  partial  vacuum  created  in  the  car  bod . 
will  doubtless  cause  a  movement  of  air  from  the  point  of  leasr 
resistance  and  thus  cause  an  excessive  draught  at  an  open  win- 
dow screen  or  ventilator  or  vestibule  door.  In  a  Pullman  car, 
the  point  of  least  resistance  to  incoming  air,  when  there  are 
no  screens  in  the  windows,  is  apt  to  be  at  the  ends  of  the  car. 
and  in  this  fact  there  lies  a  danger,  since  the  odors  from  the 
smoking  room  and  saloons  are  liable  to  be  drawn  into  the  bodv 
of  the  car.  This  only  could  be  prevented  by  the  use  01  venti 
lators  having  a  force  exhausting  directly  from  these  end  com- 
partments, greater  than  the  force  due  to  the  combined  action  of 
all  the  ventilators  in  the  body  of  the  car.  This  feature  is  a  more 
serious  consideration  in  the  day  coach  than  in  the  Pullman  car, 
since  the  saloons  are  not  so  much  isolated  from  the  body  of  thi- 
car,  and  since  the  additional  end  door  leakage,  and  the  increased 
opening  and  closing  of  the  doors  by  trainmen,  are  more  apt  to 
cause  the  movement  of  air  to  be  toward  the  middle  of  the  car, 
than  from  the  middle  toward  the  ends.  This  objectionable  move- 
ment of  air  can  be  controlled  by  the  use  of  properly  located  and 
correctly  proportioned  ventilators,  and  the  feature  is  only  men- 
tioned as  one  to  be  avoided. 

The  relation  of  the  strong  exhaust  ventilator  to  the  heating 
and  ventilating  of  the  Pullman  car  is  a  difficult  matter  to  an- 
alyze; since  the  conditions  to  be  met,  especially  in  a  sleeping 
car  with  the  berths  made  up,  are  necessarily  very  complicated. 
Thfe  principal  trouble  with  the  sleeping  car  in  the  winter  time, 
when  the  train  is  moving,  has  always  been  to  avoid  an  excess 
of  heat  and  a  lack  of  ventilation  in  the  lower  berths,  and  a  lack 
of  heat  and  an  excess  of  ventilat'  jn  in  the  upper  berths.  In  the 
summer  time,  the  ventilation  ^  1  the  lower  berth  is  improved 
somewhat  by  the  use  of  the  window  screens,  and  most  of  the 
complaint  is  due  to  the  conditions  when  a  car  is  standing  at  a 
terminal.  The  application  of  the  exhaust  ventilator  to  a  sleep- 
ing car  not  having  special  air  intakes  will  not  be  very  effective 
in  relieving  the  overheated  condition  of  the  lower  berth  in  cold 
weather;  but  it  should  improve  the  heating  of  the  upper  berth 
by  drawing  a  greater  proportion  of  the  heat  up  along  the  windows 
and  around  the  upper  berth  inside  the  curtains,  instead  of  allow- 
ing the  most  of  it  to  be  absorbed  in  the  lower  berth,  and  to  pass 
outside  the  curtains  to  the  cold  aisle  and  thus  escape  through 
the  ventilators.  The  exhaust  ventilator  also  prevents  cold 
draughts  from  entering  the  deck  sash,  which  draughts  are  often 
so  objectionable  in  the  upper  berths,  and  in  doing  this  it  should 
further  facilitate  the  heating,  and  at  the  same  time  it  should 
diminish  the  excessive  ventilation  of  the  upper  berth.  The  ven- 
tilation of  the  lower  berths  is  doubtless  improved  to  some  ex- 
tent by  the  increased  air  movement  induced  behind  the  curtains 
by  strong  exhaust  ventilators  in  the  upper  deck.  This  ventila- 
tion might  be  still  further  improved  by  connecting  a  portion  oi 
the  ventilator  to  a  duct  extending  down  through  the  walls  of 
the  car  to  the  lower  berth.  It  is  the  opinion  of  your  committee 
that,  as  a  whole,  the  general  conditions  of  heating  and  ventilation 
of  the  sleeping  car  have  been  improved  by  the  introduction  of  the 
strong  exhaust  ventilators. 

The  Garland  ventilator,  as  now  being  applied  by  the  Pullman 
Company,  is  constructed  upon  the  aspirator  principle,  and  its  en- 
tire function  is  to  draw  the  air  from  the  car.  The  arrangement 
of  the  ventilator  ducts  and  the  force  of  the  outgoing  air  largely 
eliminates  the  possibility  for  smoke,  cinders  and  rain  to  enter 
the  car  through  the  deck,  which  is  a  serious  objection  to  the  or- 
dinary deck  sash  arrangement.  The  addition  of  the  central  duct 
to  this  ventilator  is  the  latest  development  in  the  direction  of  an 
increase  of  its  exhausting  power.  As  now  constructed  it  is  n 
simple  and  efficient  exhausting  arrangement  and  a  further  de- 
.scription  in  detail  is  unnecessary.  It  is  thought  that  a  partial 
vacuum  in  the  car  could  be  created  to  almost  any  degree  that 
might  seem  desirable,  by  a  sufficient  application  of  a  device  ol 
this  sort;  but  this  partial  vacuum,  in  any  other  than  a  Pullman 
car,  will  in  all  probability  prove  to  be  more  of  a  harm  than  a 
benefit.  In  a  sleeping  car  at  night,  a  strong  exhaust  seems  to  be 
an  advantage  and  may  prove  to  be  a  necessity  as  an  assistance 
to  an  indirect  heating  and  ventilating  system. 

The  Central  Railroad  of  New  Jersey  uses  a  ventilating  system, 
which  is  a  modification  of  the  purely  exhaust  methods  as  used 
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by  the  Pullman  Company,  in  that  an  air  intake  as  well  as  an 
exhaust,  is  provided  by  a  combination  ventilator.  This  venti- 
lator has  been  in  operation  above  five  years  on  the  above  rail- 
road, where  it  has  been  developed  in  connection  with  the  Auto- 
matic Ventilator  Company.  This  latter  company  has  patents 
controlling  the  use  of  this  device. 

This  ventilator  is  arranged  to  be  substituted  for  the  regular 
deck  sash ;  or,  in  cases  where  it  is  desired  to  have  an  opalescent 
or  other  decorative  inside  sash  as  a  part  of  the  interior  finishing 
of  the  car,  the  ventilator  can  be  arranged  outside  of  the  sash, 
and  so  constructed  that  the  opening  of  the  deck  sash  will  open 
the  ventilator.  The  device  also  can  be  arranged  to  extend 
through  the  car  roof,  and  may  be  adapted  to  a  car  with  any 
design  of  upper  deck.  The  general  arrangement  of  it  is  always 
the  same,  and  consists  of  two  openings  or  ducts  extending  into 
the  car,  each  about  4  by  6  inches  in  size,  with  a  deflector  located 
between  them  and  extending  outwardly  at  right  angles  to  the 
panel  through  which  the  ducts  pass.  The  proper  shutters,  screens 
and  other  details  are  provided  for  controlling  the  device,  and 
for  the  exclusion  of  dirt,  cinders  and  rain.  The  end  of  the  de- 
flector is  bent  so  as  to  scoop  the  air  into  the  forward  duct  and 
to  exhaust  it  from  the  rear  duct.  Some  of  the  tests  show  that 
about  100  cubic  feet  of  air  per  minute  enters  the  intake  side  of 
one  ventilator  and  116  cubic  feet  is  drawn  out  of  the  exhaust 
side,  while  running  at  speed.  Tests  are  now  being  made  to  de- 
termine the  extent  that  the  air  is  changed  in  the  lower  part  of 
the  car.  A  considerable  difference  in  temperature  between  the 
outgoing  and  the  incoming  air,  as  has  been  shown  by  the  numer- 
ous tests  already  made,  would  seem  to  indicate  that  an  effectiva 
circulation  is  maintained  down  through  the  body  of  the  car.  A 
panel  ventilator  of  this  kind  has  been  constructed  to  take  the 
place  of  a  screen  in  the  lower  berth  of  a  sleeping  car,  the  thought 
being  that  the  occupant  could  manipulate  it  to  admit  air  to  the 
berth,  or  to  exhaust  it  from  the  berth,  as  he  might  desire. 

1  he  report  has  thus  far  included  a  description  of  three  dis- 
tinct systems  or  principles  of  car  ventilation.  The  first  one  is  a 
balanced  intake  and  exhaust  system  in  which  the  air  is  warmed 
before  it  enters,  and  must  pass  through  the  body  of  the  car  be- 
fore it  is  exhausted.  The  second  is  either  a  combination  admis- 
sion and  exhaust  deck-sash  arrangement,  or,  m  its  later  devel- 
opments, is  strictly  an  exhaust  system  without  any  special  in- 
takes, in  which  case  the  air  enters  wherever  it  can  and  is  drawn 
to  the  upper  deck  from  all  parts  of  the  car.  The  third  system 
is  a  combination  admission  and  exhaust  arrangement  located  in 
the  upper  deck,  with  a  special  ventilator  arranged  to  force  and  to 
regulate  the  air  circulation.  The  first  system  involves  the  in- 
direct method  of  heating,  while  in  the  other  two  arrangements 
the  air  is  heated  by  radiators  after  it  is  in  the  car.  All  other 
arrangement  in  use  are  modifications  or  combinations  of  these 
principles,  except  the  forced-draught  or  fan  system. 

The  principal  argument  in  favor  of  the  direct  method  of  heat- 
ing is  that  fresh,  cold  air  directly  from  the  outside  is  more  in- 
vigorating than  it  is  after  the  life  is  taken  out  of  it  by  passing 
it  over  heating  pipes.  Another  argument  is  that  passengers  de- 
sire to  see  the  deck  sash  open,  and  that  this  in  itself  makes  them 
think  they  are  getting  good  ventilation.  While  there  may  be 
some  weight  to  the  latter  argument,  they  both  seem  to  be  mis- 
leading in  not  making  a  distinction  between  the  heating  and  the 
ventilating  of  a  car.  Heating  docs  not  mean  ventilation,  nor 
does  ventilation  mean  heating ;  since  a  stifling  hot  car  may  be 
well  ventilated,  and  since  a  car  kept  at  exactly  the  proper  tem- 
perature may  not  have  any  ventilation  at  all.  Most  of  the  com- 
plaints made  by  the  traveling  public  are  the  results  of  an  im- 
proper heating  of  the  cars  rather  than  an  insufficient  change  of 
air  in  them;  not  that  the  ventilation  is  less  at  fault  than  the 
heating  of  the  car,  but  because  differences  in  temperature  are 
much  more  easily  and  quickly  felt  than  is  a  lack  of  ventilation. 
A  passenger  can  stand  a  little  cold  air  for  a  few  minutes,  as 
when  relieving  an  overheated  car;  but  when  a  considerable 
amount  of  air  is  required  continuously  for  any  length  of  time  in 
order  to  provide  the  necessary  change  of  air  for  good  ventila- 
tion, the  committee  believes  that  it  must  be  warmed  before  it  is 
introduced  into  the  car  by  some  kind  of  an  indirect  heating 
system. 

It  is  the  opinion  of  the  committee  that,  for  a  given  amount  of 
air  movement  through  a  car,  this  air  can  be  heated  more  satis- 
factorily and  with  less  steam  by  the  indirect  method,  than  it  can 
by  the  direct  method,  on  account  of  a  better  circulation  being 
mamtained  around  the  steam  pipes  by  the  indirect  system ;  there- 
fore, it  would  recommend  that  the  indirect  method  of  heating 
be  used  for  all  new  equipment,  and  for  such  present  equipment 
as  it  is  practicable  to  change  from  the  direct  to  the  indirect  sys- 
tem. For  such  coach  equipment  as  it  is  not  expedient  to  change 
to  the  indirect  system  of  ventilation,  the  committee  suggests  that 
extended  experiments  be  made  with  combination  admission  and 
exhaust  ventilators  located  in  the  upper  deck. 

Many  authorities  on  ventilation  claim  that  the  down-draught 
system  is  the  only  one  that  should  be  used  for  buildings,  while 
others  state  that  the  warm  air  should  be  admitted  near  the  floor 
through  as  many  openings  as  possible,  and  taken  out  at  the  ceil- 
ing.   An  argument  in  favor  of  the  down-draught  system  is :  that 


carbonic  acid  (CO2J,  being  heavier  than  air,  falls  as  it  js  ex- 
haled; also  that  the  breath  is  exhaled  in  a  downward  direction, 
which  assists  the  falling  tendency,  and  therefore  the  carbonic 
acid  should  be  taken  out  at  or  near  the  floor.  Another  argu- 
ment is,  that  the  only  way  to  prevent  perceptible  air  currents,  is 
to  introduce  warm  air  overhead  and  allow  it  to  spread  uniform- 
ly under  the  ceiling  and  then  to  diffuse  equally  all  through  the 
room,  rather  than  to  introduce  it  at  the  floor  and  allow  it  to 
rise  to  the  breathing  line  in  currents  which  carry  with  them  dust 
and  microbes  from  the  floor.  It  is  hardly  probable  that  the  car- 
bonic acid  as  exhaled  is  sufficiently  heavy  to  cause  it  to  fall,  since 
it  is  usually  at  10  to  15  degrees  higher  temperature  than  the  sur- 
rounding air,  nor  would  the  addition  of  about  4  parts  of  carbonic 
acid  to  10,000  parts  of  air  be  likely  to  counteract  the  rising  ten- 
dency of  the  comparatively  large  body  of  air  with  which  it  was 
mixed.  However,  while  this  is  entirely  theoretical,  it  is  the  pos- 
sibilities of  actual  application  that  govern,  and  on  this  account 
it  is  doubtful  if  the  down-draught  system  could  be  applied  satis- 
factorily to  any  type  of  passenger  car.  The  committee  does  not 
recommend  the  down-draught  system  of  ventilation  for  any  kind 
of  passenger  equipment. 

It  is  generally  conceded  that  a  forced-draught  system  is  not 
necessary  for  the  usual  equipment  in  regular  service.  With 
reference  to  special  service  equipment,  such  as  dining  cars,  pri- 
vate cars,  and  certain  sleeping  cars,  the  committee  believes  that 
a  proper  forced  draught  or  blower  system  is,  in  some  cases,  nec- 
essary and  very  desirable,  as  an  addition  to  the  regular  meth^ 
ods  of  ventilating  these  cars.  A  sleeping  car  that  stands  at  a 
terminal  in  the  summer  time  from  9  p.  m.  until  after  midnight 
to  receive  passengers,  should  certainly  have  some  auxiliary 
means  for  forcing  ventilation,  which  could  be  used  until  the  car 
leaves  on  its  trip.  It  should  be  possible  to  keep  a  few  cars  in 
this  kind  of  service,  and  to  equip  them  with  a  blower  or  an 
exhaust  fan  system  that  could  be  used  in  connection  with  the 
ducts  of  the  regular  indirect  heating  and  ventilating  system  of 
the  car.  These  ducts  should  lead  to  each  lower  berth,  and  the 
system  might  be  arranged,  either  to  blow  fresh  air  into  the  berth 
or  to  exhaust  the  vitiated  air  from  it.  The  committee  does  not 
believe  that  the  fan  or  blower  system  would  be  warranted  for 
all  regular  equipment,  since  it  would  be  too  expensive  to  install, 
and  since  it  could  not  be  maintained  m  good  condition  by  the 
ordinary  attention  that  it  would  receive  from  the  porters  and 
train  crews. 

Some  claims  are  made  that  the  dropping  window  would  allow 
cool,  fresh  air  to  be  admitted  to  the  car  over  the  heads  of  the 
passengers  without  striking  them  directly,  and  that  such  an  ar- 
rangement would  have  somewhat  the  same  good  effect  as  the 
dropping  of  a  window  in  a  house  to  allow  vitiated  or  overheated 
air  to  pass  out.  The  committee  does  not  believe  that  this  ar- 
rangement would  be  satisfactory  for  a  car  window,  as,  at  best, 
it  would  be  useful  only  in  mild  weather,  and  would  be  more 
objectionable  than  the  open  deck  sash  in  cold  weather.  The  in- 
coming cold  draught  might  not  strike  the  person  sitting  next  to 
the  window,  but,  as  it  would  descend  in  the  car,  it  would  be  very 
objectionable  to  the  passengers  sitting  farther  back.  A  constant 
opening  at  the  upper  part  of  the  window  would  be  too  low  to 
give  much  relief  to  an  overheated  car,  and  it  would  create  un- 
desirable draughts  and  cross-currents  around  the  heads  of  the 
passengers  in  cold  weather.  In  warm  weather  the  passengers 
wish  to  have  the  window  entirely  open  and  the  sash  out 
of  the  line  of  vision ;  so  that,  in  this  respect,  it  does  not  make 
any  difference  whether  the  sash  is  raised  or  lowered. 

Some  claims  are  made  that  the  present  screen  arrangement  in 
the  lower  berth  is  good  enough,  since  in  any  event  the  porter 
would  usually  be  asked  to  make  the  necessary  adjustments  be- 
fore the  passenger  would  retire.  This  may  be  true,  but  the 
screen  arrangement  does  not  allow  the  occupant  to  close  the 
window  during  the  night  if  the  berth  becomes  too  cold,  or  to 
have  a  screen  inserted  if  the  berth  becomes  too  warm.  An  eas- 
ily operated  window  would  place  the  ventilation  of  each  berth 
in  the  control  of  the  occupant. 

Various  arrangements  for  window  ventilation  might  be  ap- 
plied. A  rolling  screen  might  be  attached  to  the  window  so 
that  it  would  close  and  open  with  the  window.  Another  ar- 
rangement would  be  to  place  the  regular  screen  under  one  sash, 
and  to  have  the  other  sash  balanced  and  the  fixtures  so  arranged 
that  it  could  be  opened  or  closed  to  whatever  extent  the  occu- 
pant of  the  berth  might  desire.  Another  means  of  ventilation, 
and  one  which  would  not  require  the  use  of  a  balanced  sash, 
would  be  to  use,  instead  of  the  usual  screen,  a  ventilating  panel 
of  the  "Automatic  Ventilator"  type,  having  screened  openings 
which  could  be  used  to  admit  or  to  exhaust  air,  and  which  could 
be  opened  or  closed  at  the  discretion  of  the  occupant  of  the 
berth.  A  proper  manipulation  of  such  a  device  should  give  bet- 
ter results  than  do  the  plain  screen  openings  as  now  used.  Very 
fine  screens  would  necessarily  have  to  be  used  on  the  intake  side 
of  such  a  ventilating  panel,  on  account  of  the  extra  movement 
of  air  into  the  berth,  which  would  tend  to  bring  in  with  it  an  ad- 
ditional amount  of  cinders  and  dust.  Still  another  method  for 
ventilating  the  lower  berth  would  be  to  extend  a  short  duct 
through  the  walls  of  the  car  from  each  lower  berth  to  a  venti- 
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lator  on  the  roof  or  under  the  car  located  in  such  a  way  that 
one  ventilator  would  be  provided  for  each  lower  berth  or  for 
each  two  adjacent  berths,  the  openings  into  the  berths  might 
have  a  register  or  shutter  which  could  be  operated  bj-  the  oc- 
cupant, and  the  ventilators  and  ducts  could  be  constructed  to 
admit  or  to  exhaust  the  air  or  possibly  to  do  both. 

The  committee  recommends  that  experiments  be  made  with 
the  view  of  ventilating  the  lower  berth  of  the  sleeping  cars, 
either  by  means  of  a  balanced  window,  a  ventilating  panel,  or 
by  a  series  of  ducts  and  ventilators ;  such  devices  to  be  in  ad- 
dition to  the  regular  heating  and  ventilating  system  of  the  car, 
and  to  be  used  at  night  when  the  berths  are  made  up.  It  further 
recommends  that  extended  experiment  be  made  with  these  win- 
dow and  auxiliary  arrangements  in  combination  with  the  strong 
exhaust  ventilators  as  now  used. 

The  committee  believes  that  it  is  altogether  practical  to  mod- 
ify the  present  sleeping  car  equipment  in  such  a  way  as  to  pro- 
vide, under  the  ends  of  each  lower  berth,  an  opening  for  fresh 
air  that  can  be  controlled  by  the  occupant.  Such  an  arrangement 
might  require  some  additional  radiator  pipes,  and  it  might  prove 
desirable  to  carry  a  branch  of  the  heating  duct  to  the  aisle  be- 
tween each  berth  and  the  pillow  boxes,  in  order  to  admit  the 
warm  air  to  the  body  of  the  car  in  the  day  time.  These  ducts 
could  have  registers  in  the  ends  of  them,  which  should  be  closed 
at  night,  since  it  would  not  be  desirable  to  lead  warm  air  to  the 
aisle,  only  to  be  wasted  through  the  ventilators  in  the  upper 
deck.  The  closing  of  these  branch  registers  at  night  and  the 
regulating  of  the  registers  under  th^  berths  by  the  occupants, 
would  allow  all  the  heat  to  be  retained  in  the  heating  system 
and  to  be  sent  along  and  delivered  to  the  various  berths  as  might 
be  desired.  Your  committee  realizes  the  difficulties  that  might 
be  experienced  with  any  ventilating  and  heating  system,  in  which 
the  e.xits  and  entrances  for  air  are  thus  allowed  to  be  opened 
and  closed  promiscuously.  However,  it  does  not  seem  that  this 
opening  and  closing  of  the  places  of  admission  would  alter,  to 
any  great  extent,  the  total  amount  of  air  that  would  pass  through 
the  car,  but  would  simply  facilitate  the  distribution  of  it  to  the 
parts  of  the  car  where  it  was  most  desired.  It  seems,  then, 
that  the  fundamental  requirement  for  a  sleeping  car  with  the 
berths  made  up,  is  an  opening  under  the  lower  berth  for  freshly 
warmed  air  in  the  winter  and  for  cool  air  in  the  summer,  located 
in  such  a  way  as  to  allow  a  distinct  movement  of  air  and  good 
ventilation  behind  the  berth  curtains.  Such  openings  under  the 
berth  for  fresh  air,  even  without  any  means  of  manipulating 
them  by  the  occupant  of  the  berth,  should  give  much  better  re- 
sults than  does  the  present  ventilating  arrangement  of  the  sleep- 
ing car. 

The  committee  recommends  that  extended  experiments  be 
made,  with  the  view  to  modifying  the  existing  slecpinc  car  equip- 
ment, so  as  to  provide  openings  under  each  end  of  the  lower 
berth ;  these  openings  to  be  controlled  by  the  occupants  of  the 
berth,  and  to  be  used  to  admit  warmed  air  in  cold  weather  and 
cool,  fresh  air  in  moderate  weather.  For  new  equipment,  it  fur- 
ther recommends  a  similar  arrangement  built  into  the  car  and 
applied  in  a  substantial  way,  with  all  the  requirements  and  ac- 
cessories of  a  thoroughly  complete  indirect  heating  and  ventilat- 
ing system. 

Some  claim  that  there  should  be  as  good  a  ventilating  system 
in  light  suburban,  steam  or  electric  equipment  as  in  any  other. 
The  argument  is,  that  these  cars  usually  carry  more  passengers 
than  any  of  the  other  equipment,  and  therefore,  they  need  as 
much,  if  not  more,  ventilation.  This  is  true  as  far  as  the  needs 
of  ventilation  are  concerned;  but  it  is  not  necessary  to  provide 
a  large  part  of  this  air  by  the  ventilating  system,  since  it  is 
usually  furnislied  by  the  continued  opening  and  closing  of  the 
doors.  In  such  service  as  does  not  involve  the  frequent  throw- 
ing open  of  the  doors  for  the  exit  and  entrance  of  passengers, 
which  is  often  the  case  in  the  winter,  on  certain  suburban  rail- 
ways, the  car  should  have  a  thoroughly  efficient  indirect  heating 
and  ventilating  system,  the  same  as  other  equipment  in  long  dis- 
tance service. 

A  well  ventilated  space,  according  to  the  best  authorities,  is 
one  that  may  be  entered  by  a  person  from  the  outside,  without 
the  person  being  able  to  detect  any  of  that  odor  which  is  char- 
acteristic of  badly  ventilated  spaces.  There  is  always  a  certam 
small  proportion  of  carbonic  acid  in  any  outside  air.  which  many 
tests  have  shown  to  be  between  3  and  4  parts  in  10.000  parts  of 
air;  and  it  has  been  found  by  careful  analysis,  that  it  is  just  pos- 
sible to  detect  the  characteristic  odor  mentioned,  when  the  nat- 
ural 4  ^nrt«;  of  carbonic  acid  in  the  air  has  been  increased  by  2 
parts  <<i  c;;rhonic  acid  from  human  beings.  A  space,  then,  is  well 
ventilated  when  it  does  not  contain  more  than  6  cubic  feet  of 
carbonic  acid  to  10,000  cubic  feet  of  air.  It  is  thought  very  un- 
desiraM"  to  breathe  air  containing  7  to  8  parts  of  carbonic  acid, 
and  to  be  injurious  to  stay  any  length  of  time  in  a  space  con- 
taining 10  parts  of  carbonic  acid  in  10,000  parts  of  air.  In  this 
connection  it  may  be  of  interest  to  state  that  offices  often  con- 
tain 8  parts  of  carbonic  acid,  crowded  opera  houses  and  meeting 
halls,  14  to  18  parts,  and  crowded  street  cars  as  high  as  22  to 
23  parts  of  carbonic  acid  in  10,000  parts  of  air.  The  tests  made 
by  the  M.  C.  B.  committee  in  1894,  show  in  10,000  parts  of  air, 


II  to  22  parts  of  carbonic  acid  in  a  sleeping  car,  6  to  15  parts  in 
a  chair  car,  and  10  to  21  parts  in  a  suburban  coach.  These  high 
figures  are  hardly  attained  to-day,  with  the  improved  ventilating 
methods  and  the  better  attention  that  these  matters  now  receive. 

Tests  have  proven  that  the  average  person,  such  as  rides  in  our 
cars,  gives  off  six-tenths  of  a  cubic  foot  of  carbonic  acid  per 
hour.  Sixty  persons  in  a  car  would  therefore  exhale  36  cubic 
feet  of  carbonic  acid,  which  amount  would  require  180,000  cubic 
feet  of  fresh  air  per  hour  to  dilute  it  so  that  the  air  in  the  car 
would  not  contain  more  than  6  parts  of  carbonic  acid  in  10,000 
parts  of  air,  the  theoretical  requirement  for  good  ventilation. 
This  large  volume  of  air  equals  3.000  cubic  feet  of  fresh  air  per 
person  per  hour,  which  amount  to  the  committee  seems  to  In. 
too  great  to  pass  through  a  closed  car  by  any  practicable  meth- 
ods. 

In  solving  the  car  ventilating  problem,  the  amount  of  air  whicli 
should  pass  through  a  car  is  usually  limited  by  the  amount  that 
can  be  heated,  rather  than  by  the  amount  as  determined  by  theo- 
retical calculations.  The  Pennsylvania  experiments  proved  that 
90,000  cubic  feet  of  air,  or  half  the  theoretical  amount,  could  be 
passed  through  the  car  by  the  methods  used,  but  that  only  6o,ooo 
cubic  feet  of  air  could  be  heated  properly  in  zero  weather.  This 
amount,  therefore,  which  is  equal  to  1,000  cubic  feet  of  fresh  air 
per  person  per  hour,  or  a  complete  change  of  air  in  the  car  once 
every  four  minutes,  has  been  taken  as  the  basis  for  their  system 
of  ventilation.  These  figures  have  been  accepted  by  many  others 
as  a  conservative  and  very  fair  basis  for  good  car  ventilation; 
and,  since  this  amount  has  been  found  very  satisfactory  and  has 
stood  the  test  for  more  than  ten  years  with  very  little  complaint, 
this  figure  can  be  accepted  generally  as  a  basis,  until  a  better 
one  is  established.  At  the  same  time,  it  may  be  thought  desir- 
able for  larger  cars  and  for  certain  kinds  of  service,  to  have  a 
still  greater  movement  of  air  through  the  car.  This  the  com- 
mittee believes  can  be  accompHshed  with  either  the  direct  or  in- 
direct systems,  by  the  addition  of  more  hoods  or  ventilators  on 
the  roof  and  more  steam  pipes  or  radiators  inside  of  the  car. 
flowever,  when  the  good  results  that  have  been  attained  with 
the  present  figure  are  considered,  there  seems  to  be  a  point  beyond 
which  it  hardly  seems  necessary  to  go,  both  from  the  standpoint 
of  good  ventilation  and  of  economy.  It'  also  recommends  that 
a  minimum  of  r.ooo  cubic  feet  of  fresh  air  per  person  per  hour 
be  used  as  the  basis  for  car  ventilation  until  such  a  time  as  an- 
other figure  can  be  determined  to  be  a  better  one. 

The  carbonic  acid  test,  as  mentioned  in  connection  with  the 
Pennsylvania  system  of  ventilating,  seems  to  be  about  the  only 
accurate  way  to  analyze  the  various  conditions  of  the  air  in  a 
passenger  car,  and  the  committee  recommends  the  general  use 
of  this  method. 

The  best  place  to  admit  warm  air  into  a  day  coach  seems  from 
the  latest  developments  to  be  through  pipes,  opening  at  the  aisle 
under  each  seat.  These  pipes  should  connect  with  a  double  duct, 
arranged  for  distributing  and*  heating  the  air.  The  lower  duct 
should  provide  a  free,  unrestricted  passage  for  the  entering  air. 
so  that  it  is  allowed  to  be  distributed  along  the  length  of  the  car 
at  the  same  time  that  it  is  being  admitted  to  the  heating  duct 
above  it.  This  allows  all  the  air  about  an  equal  contact-  with  the 
heating  pipes,  and  distributes  it  effectively  throughout  the  lengtli 
of  the  car.  If  the  incoming  air  was  required  to  travel  the  lengtli 
of  the  car  in  the  duct  occupied  by  the  heating  pipes,  neither  the 
heating  of  the  air  nor  its  distribution  in  the  car  would  be  satis- 
factory. 

The  removal  of  air  from  the  car  has  been  the  cause  for  fre- 
quent experiments.  Coaches  having  the  indirect  system  of  heat- 
ing have  been  fitted  up  with  a  large  number  of  ventilators,  and 
also  with  a  comparatively  few.  It  was  found  with  twenty  venti- 
lators on  a  car,  that  the  front  ones  made  more  vacuum  in  the 
car  than  could  be  supplied  by  the  regular  intakes  at  the  floor,  and 
that  perceptible  currents  of  air  were  drawn  down  through  the 
rear  ventilators,  thus  causing  the  back  part  of  the  car  to  become 
cold.  This  difference  of  temperature  at  the  two  ends  of  the  car 
was  eliminated  by  closing  some  of  the  ventilators,  which  change 
seemed  to  prove  that  the  intakes  and  exits  in  any  system  should 
be  very  nearly  equal  in  order  to  obtain  the  best  results. 

The  committee  recommends  that  the  warmed  air  from  an  in- 
direct heating  system  be  introduced  at  or  near  the  floor  for  all 
classes  of  equipment,  and  be  exhausted  at  the  roof  at  a  less  rate 
than  it  enters;  also,  for  all  new  equipment,  that  separate  air 
and  heating  ducts,  with  openings  between  them  and  to  the  out- 
side air,  be  arranged  along  the  Icnpth  of  the  car  on  each  side. 
It  also  recommends  for  existing  Pullman  equipment,  that  ex- 
tended tests  be  made  for  the  purpose  of  determining  the  best 
methods  for  providing  an  ample  opening  for  fresh  air  to  enter 
through  a  heater  box  under  the  berths  and  for  admitting  warmeo 
air  from  heat  ducts  into  the  car. 

Any  car  can  be  heated  readily,  if  it  is  not  ventilated.  This  is 
economy  at  the  expense  of  health,  since  it  only  requires  a  very 
small  amount  of  steam  to  heat  a  car,  if  the  air  is  shut  up  and  not 
allowed  to  get  out.  Moisture  in  the  air  is  a  very  essential  ele- 
ment in  good  ventilation,  since  even  pure  air  is  very  objectionable 
when  thoroughly  dried  out.  This  moisture  is  usually  furnished 
in  good  proportions  with  the  outside  air  admitted  to  a  car  by 
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an  indirect  heating  and  ventilating  system;  but  it  quickly  dis- 
.^ppears  when  the  air  is  retained  in  a  heated  car  for  any  length 
of  time.  It  is  easy  and  cheap  to  heat  confined  air,  but  it  be- 
!:omes  a  more  expensive  and  a  more  difficult  problem  to  heat  the 
large  quantity  of  air  that  must  flow  through  a  closed  car  to  fur- 
nish good  ventilation ;  or,  in  other  words,  to  heat  the  continuous 
current  of  fresh  air  that  must  be  driven  through  the  car  and 
wasted  at  the  ventilators  at  the  rate  of  i,ooo  cubic  feet  per  per- 
son per  hour.  This  is  health  economy  at  the  expense  of  money, 
and  the  price  paid  may  be  taken  as  the  extra  coal  and  steam 
consumption  necessary  to  properly  heat  this  continuous  volume 
of  air  that  passes  into  the  car  and  out  through  the  ventilators. 
The  volume  of  air  is  large  and  necessarily  moves  rapidly.  This 
requires  a  large  heating  surface  and  a  proper  splitting  up  of  the 
currents  as  they  pass  over  the  steam  pipes.  No  amount  of  heat- 
ing surface  or  steam  pressure  will  be  sufficient  to  heat  the  car, 
if  the  air  currents  short-circuit  around  the  steam  pipes  into  tha 
car  and  are  not  divided  and  retained  long  enough  in  contact  with 
them  to  absorb  the  heat.  Ventilation  would  be  furnished  in  any 
event,  but  the  car  would  be  cold  with  a  high  steam  pressure  in 
the  heating  pipes.  It  is  on  this  account  that  the  mechanical  con- 
struction of  an  indirect  heating  and  ventilating  system,  includ- 
ing the  size  and  arrangement  of  all  the  parts,  is  of  much  greater 
importance  than  is  usually  supposed.  The  system  may  be  a  suc- 
cess or  an  utter  failure,  depending  entirely  upon  the  arrangement 
and  the  size  of  the  various  parts.  Thus  the  necessity  will  be 
seen  for  determining  separately,  by  careful  and  extended  experi- 
ments, the  details  of  the  heating  and  ventilating  system  for  each 
type  of  car. 

1  he  committee  recommends  that  the  piping,  ducts  and  openings 
of  an  indirect  heating  system  be  proportioned  and  arranged  in 
constructing  new  equipment  so  as  to  furnish  sufficient  warmed 
air  for  the  required  ventilation  of  the  car;  and  that,  in  cases 
where  a  satisfactory  temperature  cannot  thus  be  maintained  in 
severe  weather,  auxiliary  radiators  of  sufficient  size  be  located 
inside  of  the  car  near  the  door,  or  at  some  other  convenient 
point. 

SUMMARY  OF  RECOMMENDATIONS. 

A. — An  indirect  heating  and  ventilating  system  should  be  used 
in  all  new  equipment,  the  air  being  introduced  preferably  at  the 
floor  and  exhausted  near  the  roof. 

B. — Ample  openings  for  fresh  air  should  be  provided  under 
the  lower  berths  of  sleeping  cars. 

C. — A  slight  excess  pressure  or  balance  of  pressure  should  be 
maintained  inside  of  a  car  when  the  windows  and  doors  are 
closed,  in  order  to  exclude  incoming  draughts  at  the  windows 
and  crevices.  This  can  only  be  accomplished  by  driving  the  air 
into  the  car  a  little  faster  than  it  is  drawn  out,  and  means  that 
the  movement  of  the  air  must  be  made  to  pass  through  the  car, 
largely  by  driving  it  in,  rather  than  by  drawing  it  out  by  means 
of  strong  exhaust  ventilators. 

D. — An  ideal  system  would  be  one  in  which  the  pressures  were 
balanced  and  the  amount  of  air  passed  through  the  car  was  en- 
tirely independent  of  the  speed  of  the  train.  From  this  it  fol- 
lows that  the  most  efficient  exhausting  device  is  not  necessarily 
the  desirable  one  to  use  if  its  size  must  be  so  reduced  to  prevent 
overpowering  the  inlet  when  running  at  speed,  that  the  car  is 
almost  bottle-tight  when  at  rest.  In  other  words,  an  exhauster 
which  will  act  efficiently  as  a  chimney  as  well  as  an  exhauster, 
is  to  be  preferred  to  an  exhauster  alone,  however  efficient  the 
latter  may  be. 

E. — Exhaust  ventilators,  designed  for  the  purpose  of  complete- 
ly controlling  the  movement  of  air  in  a  car,  should  be  used  only 
for  existing  Pullman  equipment,  until  it  is  possible  to  change 
this  equipment  to  embrace  the  advantages  of  the  indirect  system 
of  heating  and  ventilating.  The  best  results  from  a  ventilator 
with  a  strong  exhaust  is  obtained  in  the  sleeping  car  at  night,  at 
which  time,  on  account  of  the  enclosed  berths,  it  may  be  found 
necessary  to  resort  to  the  strong  exhaust  method  in  order  to 
make  an  indirect  heating  and  ventilating  arrangement  sufficiently 
effective. 

F. — Sleeping  cars  in  such  service  as  requires  the  cars  to  stand 
at  terminals  during  a  considerable  portion  of  the  night,  should 
be  specially  fitted  with  an  auxiliary  forced-draught  ventilating 
system,  in  addition  to  the  regular  ventilating  system  of  the  car. 

G. — Air  should  be  admitted  to  and  exhausted  from  a  car  with- 
out its  being  perceptible  to  the  passengers,  and  it  shouiu  not  pass 
through  the  car  in  decided  draughts  when  the  car  is  closed.  The 
entering  currents,  therefore,  should  be  admitted  so  as  not  to 
come  in  direct  contact  with  the  passengers. 

H. — A  minimum  of  i.ooo  cubic  feet  of  fresh  air  per  hour  per 
passenger  should  be  furnished  for  good  ventilation. 

I. — Ventilating  tests  should  be  accompanied  by  a  test  for  car- 
bonic acid  of  air  taken  from  different  heights  and  from  differ- 
ent parts  of  the  car. 

J. — The  thing  most  desired  in  the  heating  and  the  ventilating 
of  a  car,  as  well  as  in  the  keeping  of  the  seats  and  general  inte- 
rior clean  and  comfortable,  is  to  shorten  the  season  during  which 
there  is  a  tendency  to  open  the  car  windows.  This  season  should 
have  a  tendency  to  be  shortened  as  the  conditions  of  heating  and 
ventilation  are  improved.    The  later  in  the  spring  that  there  is  a 


desire  on  the  part  of  the  general  traveling  public  to  throw  open 
the  windows,  and  the  earlier  in  the  fall  that  there  is  a  tendency 
to  close  them,  the  more  comfortable  is  the  closed  car,  and  there- 
fore, the  better  the  conditions  of  ventilation  and  cleanliness, 
ihis  shortening  of  the  open  car  season,  then,  may  be  taken  as 
an  indication  of  development  and  progress. 


Subjects. 


Committee — W.  K.  Svmons,  chairman;  Wm.  Forsyth,  H. 
LaRue. 

The  committee  on  subjects  for  the  year  1908-1909,  after  mak- 
ing thorough  and  in  some  cases  repeated  inquiries  from  indi- 
vidual members  and  railway  clubs  for  suggestions  indicating  sub- 
jects for  committee  reports,  has  m.et  with  the  usual  results  in 
that  very  few  replies  were  received.  Among  these,  however, 
is  one  which  seemed  to  be  of  more  than  usual  importance,  and 
we  quote  the  substance  thereof  as  an  introduction  to  this  report. 
This  communication  is  from  a  prominent  railway  officer. 

"In  looking  over  the  subjects  assigned  to  committees  by  the 
Association,  it  seems  to  me  that  the  matters  of  greatest  interest 
are  very  well  covered  by  the  standing  committees,  and  the  sub- 
jects assigned  to  the  special  committees  are  entirely  too  impor- 
tant to  endeavor  to  settle  them  definitely  between  conventions. 
It  has  been  my  feeling  that  for  some  time  too  much  work  has 
been  undertaken  by  the  Association  to  be  disposed  of  in  a  con- 
vention lasting  but  three  days,  and  that  either  the  number  of 
subjects  should  be  decreased  or  the  time  of  the  convention  in- 
creased. There  has  not  been,  in  my  opinion,  a  sufficient  amount 
of  discussion  on  the  floor  of  the  convention  of  some  of  the  re- 
ports." 

The  committee  not  only  concurs  in  the  suggestions  and  criti- 
cisms embodied  in  the  above  quotation,  but  would  strongly  urge 
that  the  Association  give  serious  thought,  not  only  to  the  num- 
ber of  subjects,  but  the  time  allotted  for  their  consideration,  and 
acting  on  these  suggestions  in  the  preparation  of  our  report  we 
offer  only  three  subjects  for  consideration  in  1909,  in  connection 
with  those  which  are  left  over  from  the  1908  convention : 

First. — Standard  structural  shapes  for  steel  freight  and  pas- 
senger cars. 

Second. — Standard  tests  and  specifications  for  car  bolsters  and 
definite  location  of  side  bearings.  The  side  bearing  location  to 
have  special  reference  to  the  top  member  or  section  of  truck 
bolster. 

Third. — To  recommend  as  a  standard  a  universal  interchange- 
able steam  hose  coupler.  This  committee  to  specify  contour,  01 
outlines,  more  completely  than  the  present  recommended  prac- 
tice, so  that  these  couplers  shall  be  really  interchangeable. 


Brake  Shoe  Tests. 


Committee — VV.  F.  M.  Goss,  chairman;  George  W.  West.  B.  D. 
Lockwood. 

Frictional  Qualities  of  Shoes  Submitted. — The  committee  re- 
ported that  during  the  past  jear  five  shoes  have  been  submitted 
by  railway  companies.  Four  were  sent  by  Mr.  J.  F.  Walsh,  rep- 
resenting the  Chesapeake  &  Ohio  Railway  Company,  and  one 
was  sent  by  Mr.  William  Garstang,  representing  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  Railway  Company.  These  shoes 
were  tested  for  frictional  qualities  under  the  specifications  of  the 
Association.  The  C.  &  O.  shoes  were  tested  upon  a  cast-iron 
wheel  only,  while  the  C,  C,  C.  &  St.  L.  shoe  was  tested  both 
upon  a  cast-iron  and  a  steel-tired  wheel.  Three  of  the  five  shoes 
tested  upon  a  cast-iron  wheel  more  than  met  all  the  requirements 
of  the  Association's  specifications ;  two  failed  to  do  so.  The 
one  shoe  tested  upon  a  steel-tired  wheel  proved  satisfactory  so 
far  as  the  mean  cocffieient  of  friction  is  concerned,  but  devel- 
oped an  abnormally  high  rise  in  the  coefficient  of  friction  at  the 
end  of  the  stop. 

IVcaring  Qualities  of  Shoes  Submitted. — The  four  shoes  sub- 
mitted by  Mr.  Walsh  were  subjected  to  a  wearing  test  under  a 
program  similar  to  that  employed  by  the  committee  in  its  prelim- 
inary investigations  which  were  reported  last  year.  In  reporting 
these  results,  the  committee  drew  attention  to  the  fact  that,  as 
yet,  there  is  no  specification  governing  tests  of  wearing  quali- 
ties. The  significance  of  the  data  must  be  judged  in  the  light  of 
the  other  tests  made  during  the  j'ear  as  given  below. 

THE   RESEARCHES   OF   THE   ^"EAR. 

A  Review  of  the  Work  of  Past  Years. — It  will  be  remembered 
that  the  Association  has  definite  specifications  covering  the  fric- 
tional qualities  of  brake  shoes,  and  that  the  work  of  the  com- 
mittee, during  recent  years,  has  been  confined  to  ^testing  shoes 
under  these  specifications.  The  effect  of  this  work  has  been  to 
stimulate  interest  in  the  brake-shoe  problem,  and  to  make  of 
record  information  concerning  the  action  of  shoes  on  both  cast- 
iron  and  steel  wheels.  The  fact  that  most  shoes  recently  tested 
have  met  the  requirements  of  the  Association's  specifications,  may 
be  accepted  as  evidence  that  its  work  has  been  effective  in  im- 
proving the  friction  of  shoes  sold  to  railway  companies.  Two 
years  ago  attention  was  called  to  the  need  of  information  con- 
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cerning  the  wearing  qualities  of  brake  shoes,  and  under  authori- 
zation from  the  executive  committee,  initial  steps  were  taken  to 
establish  tests  which  would  serve  as  a  measure  of  wear.  The 
report  of  last  year  (see  American  Engineer,  July,  1907,  p.  282) 
was  devoted  almost  exclusively  to  a  discussion  of  methods  and 
to  the  presentation  of  results  obtained  from  fifteen  different  shoes 
when  exposed  to  wear  under  a  definite  program.  The  results, 
which  were  obtained  by  exposing  the  shoe  to  wear  under  a  single 
set  of  conditions  only,  showed  great  variation  in  the  wearing 
qualities  of  the  several  shoes  tested.  The  purpose  of  the  com- 
mittee during  the  present  year  has  been  to  throw  light  upon  this 
question.  To  this  end  arrangements  were  entered  into  with  the 
authorities  of  Purdue  University  to  extend  the  work  along  the 
lines  of  last  year's  investigations.  Out  of  the  fifteen  shoes  dealt 
with  in  last  year's  report,  there  were  nine  presenting  sufficient 
material  to  serve  under  the  program  of  the  present  year.  These 
shoes  are  described  and  illustrated  in  the  report  of  last  year. 

The  Schedule  of  Tests. — Each  of  the  nine  shoes  has  been 
tested  both  upon  a  cast-iron  wheel  and  upon  a  steel-tired  wheel ; 
tirst,  when  applied  under  a  lighter  pressure  than  that  employed 
last  year,  and  second,  when  applied  under  a  heavier  pressure  than 
that  employed  last  year.  Also  since  the  tests  last  year  were  upon 
cast-iron  wheels  only,  the  program  of  that  year  has  been  repeated 
upon  the  steel-tired  wheel.  In  the  actual  working  out  of  the 
program,  each  shoe  was  tested  under  a  normal  pressure  of  1,080 
pounds  and  4,152  pounds  on  a  cast  iron  wheel  and  under  pres- 
sures of  1,080,  2,808,  and  4,152  pounds  on  a  steel-tired  wheel. 
The  cycle,  as  controlled  by  Gear  B,  was  used  for  the  tests  under 
pressures  of  1,080  and  2,808  pounds,  and  that,  as  controlled  by 
Gear  A,  was  used  for  the  heaviest  pressure,  4,152  pounds,  this 
change  being  necessary  to  give  tlie  shoe  sufficient  time  to  cool 
between  applicatiors.     When  the  cycle  is  controlled  by  Gear  A, 
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FIG.    I. 

the  shoe  is  in  contact  with  the  wheel  during  150  revolutions,  and 
is  out  of  contact  during  the  succeeding  1,450  revolutions,  the 
shoe  being  applied  once  during  each  1,600  revolutions  of  the 
wheel.  When  the  cycle  is  controlled  by  Gear  B,  the  shoe  is  in 
contact  with  the  wheel  during  190  revolutions,  and  is  out  of  con- 
tact during  the  succeeding  610  revolutions,  the  shoe  being  applied 
once  for  each  800  revolutions  of  the  wheel.  The  speed  in  all 
cases  was  equivalent  to  twenty  miles  an  hour.  A  summary  of 
results  is  presented  graphically  by  Figs.  I  and  2. 

Conclusions  Concerning  Wearing  Qualities  may  be  drawn  from 
results  presented  as  follows  : 

(a)  The  shoes  tested  present  great  variation  in  the  wearing 
qualities,  the  ratio  between  the  poorest  and  the  best  shoe  being  as 
great  as  i  to  4. 

(b)  The  relative  resistance  to  wear  exhibited  by  different 
shoes  is  somewhat  altected  by  the  severity  of  the  application. 
Of  a  series  of  shoes,  the  one  which  suffers  least  from  wear  at 
light  pressures  may  not  be  the  one  which  suffers  least  under  a 
heavy  pressure.  Variations  of  this  sort  arc,  however,  of  small 
value,  and  if  standards  of  performance  are  not  too  minutely  de- 
fined, they  may  be  neglected. 

(c>  Within  limits  employed  by  tlie  committee,  whatever  may 
be  the  pressure,  the  results  clearly  distinguish  between  the  slow 
wearing  and  the  rapid  wearing  shoe. 

(d)  All  shoes  tested  wear  more  rapidly  on  a  steel-tired  wheel 
than  on  a  cast-iron  wheel.  In  general  terms  it  may  be  said  that 
for  the  absorption  of  a  given  amount  of  work,  the  wear  upon 
steel-tired  wheels  is  twice  as  rapid  as  upon  cast-iron  wheels. 

(e)  The  results  attest  the  value  of  the  insert  shoe.  The  work 
of  this  year  was  chiefly  confined  to  shoes  of  this  type  because  the 
solid  shoes  had  been  worn  out  by  the  tests  to  which  the  series 
had  previously  been  subjected.  (For  facts  concerning  solid  shoes, 
see  report  of  1907.)  ■' 

Cf>  It  is  noteworthy  that  the  four  shoes  showing  least  wear, 
158,  16,^,  194  and  200,  on  both  steel  and  cast-iron  wheels,  are  all 
insert  shoes,  and  that  all  practically  meet  the  Association's  speci- 
fications as  to  frictional  qualities.     (For  statement  of  frictional 


qualities,  see  report  of  1906,  American  Engineer,  August,  1906, 

p.  315.) 

Concerning  Limits  of  Allowable  Rate  of  Wear  in  Brake  Shoes. 
— It  is  not  the  purpose  of  the  committee  to  attempt  at  this  time 
to  frame  a  specification  governing  the  wearing  qualities  of  brake 
shoes,  though  the  data  presented  seems  to  supply  a  satisfactory 
basis  for  such  a  procedure.  We  suggest,  however,  as  a  matter 
for  further  deliberation,  the  following  qualifications : 

(a)  The  tests  designed  to  determine  the  wearing  qualities  of 
brake  shoes  be  run  under  a  constant  brake  shoe  pressure  of 
2,808  pounds. 

(b)  That  the  cycle  of  operation  be  1,600  revolutions,  150  revo- 
lutions being  with  the  shoe  in  contact  with  the  wheel,  and  1,450 
being  with  the  shoe  in  release. 

(c)  That  the  peripheral  speed  of  the  test  wheel  be  twenty 
miles  an  hour. 

(d)  That  under  the  conditions  stated,  a  shoe  should  develop 
for  each  pound  of  metal  worn  away,  350,000,000  foot-pounds  of 
work  in  contact  with  a  cast-iron  wheel,  and  200,000,000  foot- 
pounds of  work  in  contact  with  a  steel-tired  wheel. 

A  specification  framed  along  these  lines  would  pass  four  out 
of  the  nine  shoes  tested  for  service  on  both  cast-iron  and  steel- 
tired  wheels. 

Future  Work. — The  committee  believes  that  the  work  of  the 
present  year  leaves  two  questions  open  which  should  be  settled 
beyond  doubt  before  a  specification  governing  wearing  qualities 
should  be  adopted.  These  are:  (i)  A  confirmation  of  the  gen- 
eral conclusions  based  upon  the  work  of  the  present  year;  and 
(2)  investigations  which  will  disclose  the  effect  of  different  brake 
shoes  upon  the  wheel.  With  reference  to  the  confirmation  of  the 
results  of  the  present  year,  it  would  seem  wise  that  not  less  than 
fifteen  newly  selected  representative  shoes  be  tested,  the  program 
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of  operation  being  identical  with  that  employed  this  year.  The 
results  of  such  tests  added  to  those  now  available  would  give  a 
volume  of  data  sufficient  to  permit  limits  to  be  set  defining  per- 
formance, which  would  be  safe  and  reasonable.  The  importance 
of  determining  the  effect  of  the  shoe  upon  the  wheel  becomes 
apparent  when  the  possibility  of  a  shoe  showing  a  high  resistance 
to  wear,  which  may,  in  fact,  be  protected  at  the  expense  of  wear 
upon  the  wheels  is  considered.  In  discussing  this  matter  last 
year,  the  committee  expressed  its  regret  "that  no  measure  has 
yet  been  made  which  will  disclose  the  wear  of  the  wheel  under 
the  influence  of  the  shoe."  To  secure  such  a  measure,  it  will  be 
necessary  to  have  a  balance  of  sufficient  capacity  to  weigh  the 
wheel  and  of  such  delicacy  as  to  indicate  differences  of  weight 
as  small  as  1-500  part  of  a  pound.  Xo  such  balance  is  now  avail- 
able at  the  laboratory. 


Cast  Iron  Wheels. 


Committee — Wm.  Garstang,  chairnian  ;  .\.  S.  Vogt,  H.  J.  Small, 
W.  E.  Fowler,  R.  L.  Ettenger,  R.  F.  McKenna. 

The  standing  committee  on  cast  iron  wheels  reports  the  fol- 
lowing outline  of  work  accomplished  since  the  1907  convention : 

The  recommendations  of  the  committee,  in  its  report  for  1907, 
having  been  submitted  to  letter  ballot  and  accepted  as  an  entirety 
by  the  Association  by  affirmative  vote  on  each  and  all  of  the 
recommendations,  has  limited  the  committee  in  its  work  during 
the  past  year  to  suggested  additions,  alterations  and  revisions 
pertaining  to  the  subject,  as  follows: 

WHEEL  DEFECT  AND  WORN  COUPLER  LIMIT  GAUGE. 

Now  appearing  on  M.  C.  B.  Sheet  12,  and  showing  three  slots 
for  gauging  worn  wheel  flanges,  has  been  recommended  for 
revision  as  shown  on  WC- 1908-3  with  two  slots  for  gauging 
worn  flanges,  for  the  following  reasons :  The  worn  coupler  and 
wheel  defect  gauge,  as  presented  to  the  Association  in  1907,  in 
which  i-inch,  i  i-i6-inch  and  ij^-inch  slots  for  gauging  worn 
flanges  was  shown,  has,  on  account  of  the  J^-inch  radius  used, 
been   criticised   for  the   reason  that  the  fillets  at  the  throat  of 
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worn  wheels  on  which  this  gauge  would  be  used,  differ  from 
t!ie  radius  on  the  gauge,  thereby  preventing  the  latter  from 
properly  seating  in  the  throat  and  resting  on  the  tread,  which 
nsults  in  the  gauge  not  being  applied  perpendicularly  and  ren- 
ders the  uniform  condemning  of  wheels  an  impossibility,  not- 
withstanding that  the  %-inch  radius  recommended  by  the  com- 
mittee is  very  much  closer  to  the  actual  fillet  in  the  throat  of 
worn  wheels  than  the  radius  used  on  the  M.  C.  B.  gauge,  which 
was  standard  prior  to  the  committee's  report. 

This  gauge  has  been  further  recommended  for  revision  in  the 
elimination  of  the  i^-inch  wide  slot  for  condemning  wheels  un- 
.1  r  100,000  pounds  capacity  cars. 

The  committee,  in  investigaitng  both  points  above  referred  to, 
are  unanimously   of   the   opinion   that   both   are   well   taken   and 
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WORN  COUPLER  UM\T  QAUGC. 

■hey  hereby  present  Sheet  WC-1908-3  and  WC-1908-4  (not  re- 
produced), showing  a  proposed  new  gauge  and  method  of  using 
1'^  to  cover  the  above  points,  and  which  it  is  possible  to  use  in 
1  ondemning  worn  M.  C.  B.  standard  wheels  alike,  notwithstand- 
ing whether  they  have  the  standard  flanges  in  vogue  up  to  1906 

'T  the  strengthened  flange  of  wheels  cast  under  the  standard 

f  1907. 

SHAPE   OF    BRACKETS    OR   RIDS. 

The  present  "M.  C.  B.  Recommended  Practice"  for  cast-iron 
^vheels  as  shown  by  Sheet  "J."  which  requires  fourteen  brackets 
supporting  the  tread  and  flange  at  the  back  face  of  the  wheel 
'idjacent  to  the  single-plate  portion,  has  been  criticised  for  the 
[position  of  the  brackets,  which  it  is  claimed  does  not  follow  good 
foundry  practice,  and  also  for  their  shape,  which  it  is  stated, 
permits  unequal  strains  to  be  set  up  in  the  wheel  when  cooling. 
Attention  having  been  invited  to  these  details  by  Mr.  Muhl- 
leld,    the   committee,    after    investigation,    is    unanimous    in    its 


opinion   that   both   are   well   taken,   and   herebj'   presents    Sheet 
\VC- 1908-5  as  covering  the  desired  changes. 

The  attention  of  the  committee  has  been  directed  to  the  fact 
that  none  of  the  cuts  published  in  the  proceedings  show  in  de- 
tail with  necessary  dimensions  the  contour  of  the  tread  and 
flange  for  steel  tires.  The  suggestion  has  been  made  that  M. 
C.  B.  Sheet  A  of  recommended  practice  be  revised  to  show  in 
detail  with  all  necessary  dimensions  the  contour  of  the  tread 
and  flange  for  steel  tires,  and  the  title  of  the  sheet  altered  to 
include  "Tread  and  Flange  for  Steel-tired  Wheels."  The  com- 
mittee is  of  the  opinion  that  this  should  be  done,  making  the 
same  correspond  to  the  contour  of  the  wheel  tread  and  flange 
(from  the  outside  of  the  tread  to  the  point  of  the  flange  only) 
shown  on  M.  C.  B.  Sheet  A  of  recommended  practice  and  now 
used  for  cast  iron  wheels.  Action  on  this  point  should  be  taken 
by  the  Association,  as  it  is  beyond  the  province  of  this  committee 
to  include  it  in  its  recommendations. 

In  concluding  its  report  to  the  Association  in  1907,  the  com- 
mittee recommended  that  a  service  record  of  the  performance 
of  the  new  wheels  be  mamtained  by  the  members  of  this  As- 
sociation, for  a  sufficint  period  of  time  to  determine  what  the 
wheels  would  do  under  the  increased  wheel  loads  and  mileage, 
so  that,  if  it  was  desired  by  the  Association  to  adopt  a  guar- 
antee, that  the  actual  performance  of  the  wheels  could  be  used 
in  determining  what  the  guarantee  should  be.  After  one  year's 
experience  with  the  new  wheels,  the  committee  is  of  the  opinion 
that  at  least  the  leading  railroads  of  this  country  have  complied 
with  this  request  and  that  there  is  now  sufficient  data  in  the 
hands  of  the  individual  members  that  can  be  used  by  the  com- 
rnittee  in  framing  a  proposed  guarantee,  provided  the  Associa- 
tion votes  that  one  be  framed. 


Tests  of  M.  C.  B.  Couplers. 


Committee— R.  X.  Durborow,  chairman!'  G:  W.  Wildin,  F. 
W.  Brazier,  T.  H.  Curtis,  F.  H.  Stark. 

The  executive  committee  referred  the  following  subject  to 
the  standing  committee  on  tests  of  M.  C  B.  couplers:  "The 
investigation  of  the  cause  of  broken  links  and  clevises,  bent  un- 
coupling rods,  and  to  submit  a  design  of  uncoupling  rod  to  ob- 
viate these  troubles." 

An  examination  was  made  of  several  thousand  uncoupling  at- 
tachments and  a  careful  and  detailed  investigation  of  1,764  of 
this  number  as  regards  design,  application,  condition,  mainte- 
nance, repairs  and  operation.  This  was  conducted  on  five  rail- 
road systems,  and  as  both  foreign  and  home  cars  were  inspected 
it  covers  practically  all  classes  of  cars  offered  in  interchange, 
as  well  as  all  kinds  of  attachments.  The  results  are  tabulated 
on  Sheet  3,  patented  devices  not  being  included  in  these  state- 
ments. Four  main  styles  of  uncoupling  attachments  for  M.  C. 
B.  couplers  are  found,  namely,  single-end  rods  on  concealed  end 
sill  cars,  single-end  rods  fastened  to  front  of  end  sill  on  pro- 
jecting end  sill  cars,  single-end  rods  fastened  on  top  of  end  sill 
close  to  body  on  projecting  end  sill  cars  and  double-ended  rods. 
Attention  is  directed  to  certain  particulars  brought  out  in  the 
investigation  shown  on  Sheet  3.  The  general  design,  application 
and  maintenance  of  some  uncoupling  attachments  is  not  alto- 
gether satisfactory,  for  example,  22  per  cent,  of  the  rods  will  not 
operate  the  coupler  knuckle  throw,  and  11  per  cent,  will  not 
raise  the  lock  to  the  lock-set  position,   18  per  cent,  have  un- 
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coupling  rods  with  center  arm  only  three  to  six  inches  long,  and 
17  per  cent,  have  a  chain  slack  as  much  as  from  three  to  seven 
inches ;  split  links  and  "S"  hooks  combined  average  12  per  cent. ; 
more  than  one-half  of  the  brackets  are  applied  with  lag  screws 
instead  of  bolts  and  71  per  cent,  of  the  links  and  74  per  cent, 
of  the  clevises  are  of  smaller  size  than  the  recommended  prac- 
tice, which  calls  for  Js-inch  links  and  clevises.  The  style  of 
rod  fastened  to  front  of  end  sill  is  the  least  efficient,  while,  in 
general,  the  single-end  rod  on  concealed  end  sill  cars  and  the 
single-end  rod  on  back  of  end  sills  give  better  service.  Besides 
the  data  contained  on  attached  slieets,  a  large  number  of  un- 
coupling attachments  were  found  having  loose  lag  screws,  rods 
binding  on  brake  staffs,  retainer  pipes,  ends  of  car,  etc.,  and 
with  the  handle  improperly  located. 

Answers  to  a  circular  letter  sent  out  showed  that  excessive 
slack  in  draft  rigging  is  largely  responsible  for  broken  links  and 
clevises  and  for  bent  rods,  but  this  condition  is  seldom  found 
on  steel  and  steel  underframe  cars  equipped  with  high  capacity 
spring  or  friction  draft  gears.  It  is  found  largely  in  the  older 
and  lighter  equipment  having  wooden  draft  arms  with  single 
springs  and  three-bolt  draft  stops  bolted  to  side  of  draft  tim- 
bers and  not  gained  into  them,  which  are  not  maintained  in 
proper   repairs    for   service   under  varying  conditions. 

In  this  connection  it  should  be  noted  that  the  release  rig- 
ging on  these  older  cars  are  designed  for  use  with  the  couplers 
without  lock-set  in  the  coupler  head,  but  lock-setting  was  ac- 
complished by  supporting  the  release  rod  on  a  shelf  provided  on 
the  end  bracket,  which  required  a  neat  adjustment  of  chain. 
This  design  worked  out  very  well  for  the  couplers  in  use  during 
that  period  when  chains  had  sufficient  slack,  as  the  draft  ar- 
rangements were  adequate  for  the  weight  of  trains  handled. 
Now,  however,  these  same  cars  are  having  the  modern  lock- 
setting  and  knuckle-throwing  types  of  couplers  applied,  requir- 
ing as  much  as  six  inches  lift,  using  the  same  length  arm  on 
rod  and  same  chain  connection  which  was  used  when  springs 
were  subjected  to  25,000  pounds  pull.  Whereas,  now,  two  en- 
gines are  frequently  used  exerting  a  tractive  force  of  from 
70,000  to  80,000  pounds,  while  the  stresses  in  trains  due  to  rough 
handling  have  been  accurately  measured  and  found  sometimes 
to  exceed  600,000  pounds.     This  condition  is  bad  enough  in  the 


type  of  draft  rigging  noted  above,  but  the  worst  conditions  are 
present  on  cars  equipped  with  the  American  continuous  draft 
gear.  There  are  now,  however,  relatively  few  of  the  latter  in 
service,  and  these  are  being  replaced  with  improved  types  of 
draft  gears. 

KODS. — On  some  of  the  older  types  of  couplers  the  lock  does 
not  operate  in  a  central  vertical  plane  and  the  rod  should  be 
cliangcd  when  an  M.  C.  B.  standard  coupler  is  applied,  but  this  is 
not  often  done  and  the  old  rod  causes  certain  difficulties  in  the 
operation  of  the  coupler.  On  box  cars  Avith  concealed  end  sills, 
uncoupling  rod  is  liable  to  be  made  inoperative  when  end  of  car 
is  forced  outward ;  on  all  forms  of  uncoupling  rods  and  par- 
ticularly double-ended  rods  requiring  more  than  two  bearings 
this  trouble  is  rather  pronounced  and  is  aggravated  by  often 
using  such  brackets  tliat  place  the  rod  close  to  the  siding  so 
that  slight  bulging  of  the  end  interferes  with  operation  of  rod. 
Proper  care  is  not  taken  to  offset  or  locate  rods  a  sufficient 
distance  from  brake  staff,  retainer  pipe,  end  posts,  etc..  to  pro- 
vide the  necessary  clearance  for  operation.  Occasionally  bends 
made  to  clear  these  obstructions  allow  insufficient  movement  of 
rod  to  properly  throw  the  knuckle.  Double-ended  release  is  pre- 
ferred by  some;  however,  it  is  a  fact  that  these  double  rods  are 
frequently  bent  and  are  liable  to  become  totally  inoperative. 
Bent  rods  attributed  to  shifting  loads  are  frequently  damaged 
by  coming  in  contact  with  rods  on  coupled  cars  when  the  slack 
in  the  train  is  bunched.  Rods  with  long  center  arms  located 
on  face  of  end  sill,  with  draft  gear  in  release  position,  on  which 
the  eye  of  rod  is  more  than  two  inches  ahead  of  eye  of  coupler 
lock  are  liable  to  interfere  when  coupler  horn  is  against  striking 
plate,  especially  when  draft  attachments  and  end  sills  are  in  a 
worn  condition.  A  rod  with  the  handle  on  the  side  of  car  is 
undesirable  on  Account  of  interference  with  the  use  of  the  sill 
step  and  its  liability  to  become  bent  or  broken  in  such  an  ex- 
posed position. 

Br.\ckets. — The  design  and  attachment  of  brackets  have  an 
important  influence  on  the  operation  of  the  uncoupling  attach- 
ment. The  usual  brackets  allowing  but  little  play  to  the  rod 
are  a  source  of  inoperative  uncoupling  attachments.  The  com- 
mittee believes  that  the  best  form  of  center  bracket  is  one  hav- 
ing  a   slot   which   gives   the    rod   about   3V2    inches   longitudinal 
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travel  and  is  attached  to  the  car  by  bohs.  The  outside  bracket 
on  wooden  cars  is  generall}-  attached  by  lag  screws  and,  as  it  is 
usually  necessary  to  remove  these  lags  to  straighten  bent  rods, 
it  is  felt  that  bolts  are  preferable.  There  are  two  or  three 
brackets  on  the  market  allowing  the  rod  to  be  removed  with- 
out removing  the  bracket  itself,  which  is  a  good  feature,  espe- 
cially for  yard  repairs.  On  steel  equipment  the  brackets  are 
usually  attached  by  bolts  and  no  trouble  is  experienced.  Occa- 
sionally they  are  attached  by  rivets,  which  is  undesirable,  be- 
cause it  is  either  necessary  to  straighten  the  rod  on  the  car  or  to 
cut  off  the  rivets,  unless  the  brackets  are  of  that  type  mentioned 
above. 

Chains. — Short  chains  is  a  condition  not  confined  to  the  old 
wooden  cars,  but  is  frequently  seen  on  steel  and  steel  underframe 
cars  of  modern  construction.  One  reason  for  this  is  that  the 
coupler  manufacturers  usually  provide  a  chain  of  fixed  length 
which  is  being  used  for  all  designs  of  rods  and  car  end  construc- 
tions, instead  of  arranging  the  length  of  chain  with  reference  to 
the  end  construction,  type  of  rod  used,  travel  of  gear,  etc.  This 
defect  is  noted  more  frequently  on  cars  equipped  with  couplers 
having  the  floating  type  of  lock,  which- are  generally  provided 
with  a  chain  so  that  a  clevis  only  is  necessary  to  connect  lock  to 
rod.  This  difficulty  has  been  avoided  in  some  instances  by  using 
an  extra  clevis  or  a  clevis  provided  with  two  holes.  It  is  recom- 
mended that  these  chains  must  have  an  eyelet  above  locking-pin 
hole  so  that  the  recommended  links  and  clevises  can  be  used. 
This  should  avoid  the  use  of  split  links  and  "S"  hooks. 

"Kinked  chain"  is  a  defect  usually  found  on  the  floating  lock 
type  of  couplers,  the  links  wedging  in  coupler  head  so  that  re- 
peated jerking  on  the  rod  fails  to  dislodge  them,  making  adjust- 
ment necessary.  Insufficient  attention  is  given  to  this  matter, 
and  it  is  felt  that,  were  the  links  for  this  purpose  secured  and 
well-fitted  to  locks,  less  trouble  would  be  experienced.  Couplers 
having  a  long  single-piece  lock  require  close  adjustment  of  un- 
coupling attachment  to  prevent  binding  and  consequent  heavy 
duty  on  the  release  rod  and  chain.  The  use  of  a  large  number 
of  links  of  small  chain  should  be  discouraged,  as  they  break 
easily,  and  when  one  link  breaks  it  is  usually  replaced  by  an  "S" 
hook  or  split  link.  It  follows  that  the  best  practice  is  the  use  of 
two  heavy  malleable  iron  clevises  cored  for  ^4-inch  pins  con- 
nected by  a  single  heavy  wrought  iron  or  malleable  link. 

Improper  or  light  material  both  in  original  construction  and 
in  repairs  is  a  large  factor  in  the  increased  number  of  bent  un- 
coupling rods  and  of  broken  links  and  clevises ;  the  use  of  spjit 
links  and  "S"  hooks  instead  of  clevises  and  bolts  instead  of  pifis, 
contributes  to  a  large  number  of  failures.  There  is  little  excuse 
for  these  practices  on  the  shop  tracks  and  in  the  yards;  such 
points  should  be  provided  with  a  supply  of  standard  links, 
clevises  and  pins  to  insure  cars  being  repaired  with  standard  ma- 
terial. Attention  is  directed  to  the  fact  that  certain  coupler  com- 
panies are  furnishing  clevises  which  use  the  ^-inch  instead  of 
the  recommended  34-ii''ch  pm.  The  use  of  bolts  should  be  dis- 
couraged, as  the  nut  works  off,  making  uncoupling  attachment 
inoperative.  Large  cotter  pins  are  also  used  instead  of  the  rec- 
ommended Y^-'mch.  pins. 

There  are  other  causes  for  bent  rods  and  broken  links  and 
clevises,  many  of  which  are  not  chargeable  to  design  or  mainte- 
nance of  uncoupling  attachment,  but  solely  due  to  carelessness 
of  those  handling  cars.  Cars  cornering  in  yards  is  the  cause  for 
a  great  many  bent  rods,  as  is  also  the  careless  use  of  push  poles. 

Interference  with  P.\ssenger  Car  Buffers. — From  the  an- 


swers received  there  is  apparently  little  trouble  from  the  buffers 
of  passenger  equipment  making  uncoupling  attachment  of  freight 
equipment  inoperative  when  these  two  classes  of  cars  are  coupled 
together.  It  is  not  the  practice  on  many  roads  to  run  freight 
equipment  cars  in  main  line  passenger  service,  but  where  this 
is  done,  either  the  buffers  are  removed,  or  some  special  release 
device  is  used.  The  use  of  the  two  classes  of  equipment  together 
is  largely  confined  to  branches  where  the  passenger  equipment 
is  of  the  older  type,  and,  having  the  two  circular  buffers,  little 
difficulty  is  found  in  the  way  of  interference. 

Proposed  Uncoupling  Attachment. — It  is  the  belief  of  the 
committee,  based  on  the  replies  to  the  circular  of  inquiry  and  on 
the  investigation  made,  that  considerable  trouble  from  inopera- 
tive attachinents  is  due,  first,  to  not  taking  into  consideration, 
when  designing,  all  the  various  elements  necessary  for  efficiency 
in  operation  and  repairs ;  and  second,  a  lack  of  proper  attention 
to  maintenance  after  application.  It  is  believed  that  for  all 
classes  of  cars  and  for  all  couplers  which  come  under  the  M. 
C.  B.  Standards  a  single  ended  rod  properly  designed  is  the 
most  suitable  arran<icment  not  covered  by  patents  that  can  be 
used.  Acting  on  this,  changes  are  suggested  in  M.  C.  B.  Sheet 
B,  which  it  is  thought  will  overcome  the  defects  in  design  and 
reduce  to  a  minimum  the  troubles  incident  to  improper  main- 
tenance ;  this  is  shown  on  Sheets  i  and  2. 

The  special  feature  of  this  micoupling  attachment  is  the  slot- 
ted center  bracket,  which  has  been  in  use  on  a  number  of  roads 
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for  some  time,  and  very  few  cases  of  bent  rods,  etc.,  are  found 
on  cars  so  equipped.  By  placing  the  rod  back  on  top  of  end 
sill  or  head  block  a  longer  arm  is  obtained,  which  gives  sufiicient 
lift  with  ample  slack  in  the  chain,  and  by  using  a  sloping  slotted 
bracket  the  rod  projects  i^  inches  in  front  of  coupler  lock, 
which  is  about  the  best  position  for  an  eflicient  lift.  The  slotted 
bracket  allows  the  rod  to  slide  back  3J  2  inches  and  avoids  inter- 
ference when  slack  of  train  is  bunched. 
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The  handle  shown  should  preferably  project  below  end  of  car 
or  be  bent  as  shown  by  dotted  lines  on  Sheet  i,  in  order  to  pro- 
tect the  operator's  hand. 

The  present  Recommended  Practice  Sheet  B,  shows  a  chain 
8^  inches  long  with  one  5)4-'"ch  link;  the  proposed  recom- 
mended practice  shows  two  additional  links  334  inches  and  7^4 
inches  long,  respectively.  By  using  one  of  these  three  links, 
therefore,  a  chain  6^2,  81/2  or  lo^A  inches  long  is  obtained,  which 
should  fit  all  cars  and  M.  C.  B.  couplers.  These  links  should 
avoid  the  use  of  split  links,  "S'"  hooks  and  other  temporary 
repair  devices  now  very  common.  The  arrangement  as  a  whole 
is  applicable  to  all  types  of  cars,  and  if  properly  applied  will 
largely  obviate  present  troubles.  Only  a  few  limiting  dimensions 
are  shown  on  the  drawing,  as  the  others  must  be  adapted  to  each 
particular  class  of  car ;  but  the  dimensions  for  center  arm,  chain 
slack  and  position  of  lift  pin  eye  should  be  carefully  adhered  to. 

Side  and  Bottom  Operating  Couplers. — There  are  a  num- 
ber of  types  of  side  and  bottom  operating  couplers  in  service  to 
a  limited  extent  on  several  roads,  some  of  which  present  good 
features.  The  committee  has  also  examined  some  types  of  these 
couplers  in  process  of  development  at  the  works  of  the  manu- 
facturers, and  the  best  that  can  be  said  is  that  they  are  still  in 
an  experimental  stage.  The  main  objection  that  can  be  seen  at 
the  present  time  is  that  each  coupler  requires  a  special  form  of 
uncoupling  attachment.  On  the  side  operating  couplers  the  rods, 
bell  cranks  and  pivot  points,  provided  on  the  coupler  head,  are 
liable  to  be  damaged  by  couplers  passing  on  curves  of  short  ra- 
dius. On  the  bottom  operated  couplers  similar  conditions  pre- 
vail with  the  addition  that,  in  some  forms,  the  uncoupling  at- 
tachment is  secured  by  drop  hangers,  which  are  likely  to  become 
damaged  by  coming  in  contact  with  certain  designs  of  bumping 
posts.  Furthermore,  a  great  number  of  parts  are  usually  re- 
quired for  these  uncoupling  attachments. 

It  has  been  suggested  that  the  specifications  should  be 
modified  to  permit  the  use  of  the  side  and  bottom  operated 
couplers.  Not  long  since  there  was  a  decided  sentiment  in  favor 
of  adopting  one  standard  coupler,  which  was  found  impracticable 
at  that  time,  and  the  committee  was  instructed  to  continue  mak- 
ing the  specifications  more  rigid,  with  the  object  of  ultimately 
reducing  the  number  of  types  of  couplers  to  a  minimum,  and 
therefore  retaining  only  those  embodying  designs  which  will 
give  both  maximum  strength  and  the  best  operating  properties. 
As  a  result  of  this  the  M.  C.  B.  coupler  has  been  developed  to 
that  point  where  a  common  standard  uncoupling  attachment  can 
be  used  with  all  types  meeting  the  specifications,  and  consequently 
the  number  of  repair  parts  for  both  coupler  and  uncoupling  at- 
tachment are  relatively  small.  In  addition  to  this  the  proposed 
couplers  have  only  been  tested  in  service  to  a  very  limited  ex- 
tent. 

In  view  of  the  foregoing,  it  is  believed  inadvisable  to  open  the 
specifications  to  admit  the  use  of  side  or  bottom  operated  couplers 
until  such  time  as  the  merits  of  either  one  of  these  can  be  rec- 
ommended in  place  of  the  present  standard,  but  in  order  to 
ascertain  the  availability  of  these  proposed  devices,  the  commit- 
tee would  suggest  that  they  be  given  an  extended  trial  by  differ- 
ent railroads  on  cars  of  their  own  equipment,  preferably  on  those 
not  offered  in  interchange. 

In  view  of  past  experience  the  committee  believes  that  changes 
in  the  recommended  practice  and  standards  of  the  Association 
should  only  be  suggested  after  careful  deliberation,  especially 
in  cases  of  experimental  arrangements,  which  should  be  thor- 
oughly tried  out  before  being  included  in  specifications,  so  as  to 
avoid  too  rapid  changes,  which  may  result  in  error,  and  with 
this  in  mind  the  above  view  of  the  question  is  taken. 
operation  and  condition  of  couplers. 

With  a  view  of  obtaining  definite  information  relative  to  the 
operation  and  condition  of  couplers  in  service,  the  committee 
made  an  investigation  of  about  fifty  each  of  the  ten  most  promi- 
nent types,  and  results  are  tabulated  on  Sheet  6.  The  numbers 
at  the  top,  representing  the  names  of  the  couplers,  are  the  same 
used  last  year,  with  three  additional  types,  and  are  arranged  in 
chronological  order  with  the  older  couplers  on  the  left.  No  data 
was  taken  in  cases  where  the  coupler  had  been  fitted  with  im- 
proper parts,  such  as  wrong  knuckle  pins,  or  where  the  un- 
coupling attachment  did  not  operate  properly. 

It  has  developed  that  when  some  of  the  coupler  manufacturers 
changed  the  contour  lines  of  the  couplers  in  accordance  with 
the  standards  of  the  Association,  they  neglected  to  fill  in  the 
lines  of  the  knuckle  contour  sufficiently  to  .coincide  with  the  new 
lines  resulting  from  the  addition  of  metal  across  the  knuckle 
lugs  of  the  bar,  leaving  an  opening  between  the  knuckle  contour 
lines  and  the  lines  of  the  bar  when  knuckle  is  closed.  This  pre- 
vents the  point  of  the  mating  knuck'e  engaging  the  knuckle  tail 
continuously  until  the  lock  drops.  Another  item  entering  into 
the  mating  of  couplers  is  the  failure  of  some  coupler  knuckles 
giving  a  full  opening.  The  point  of  knuckle  shotdd  be  in  a  line 
with  the  inside  of  the  lugs  on  bar,  which  line  sliould  be  parallel 
with  the  longitudinal  center  line  of  coupler. 

COUPLER    specifications. 

A    summary   of   the   recommendations    which   the   committee 


offers  to  be  submitted  to  letter  ballot,  to  be  adopted  either  as 
standard  or  recommended  practice,  is  as   follows : 

STANDARDS. 

1.  That  i^-inch  rivets  be  used  for  attaching  yokes  to  coupler 
butts,  and  that  Sheet  M.  C.  B.  11  be  changed  to  conform  to  this 
recommendation,  showing  i  5-16-inch  rivet  holes  in  coupler  butts. 

2.  That  the  following  be  added  to  third  sentence  of  paragraph  5 
of  specifications  for  automatic  couplers,  "and  the  rivet  holes  in 
the  butts  must  be  drilled,  or  if  cored,  must  be  broached  out." 

3.  That  all  new  types  of  couplers  put  on  the  market  after 
January  i,  1909,  have  a  dimension  of  9^4  inches  from  back  of 
coupler  horn  to  inside  face  of  knuckle,  and  that  the  face  or  front 
wall  of  coupler  have  a  minimum  thickness  of  iJ4  inches,  and 
that  a  note  to  this  effect  be  added  to  coupler  drawings  on  Sheet 
M.  C.  B.  II. 

4.  That  the  total  lift  of  the  locking  pin  be  not  more  than  6 
inches,  and  that  a  note  to  this  eflfect  be  added  to  coupler  draw- 
ing on  Sheet  M.  C.  B.  li. 

5.  That  all  couplers  must  have  an  eyelet  for  locking  device  lo- 
cated immediately  above  locking-pin  hole,  so  that  the  recom- 
mended links  and  clevises  can  be  applied,  and  that  a  note  to  this 
effect  be  added  to  coupler  drawings  on  Sheet  M.  C.  B.  11. 

6.  That  the  pulling  test  under  specifications  for  automatic 
couplers  be  changed  to  read  as  follows :  "The  couplers  must 
stand  a  steady  pull  of  150,000  pounds."    "A  coupler  shall  be  con- 
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sidered  as  having  failed  to  stand  this  test  ...  if  the  knuckle 
has  opened  more  than  §^  inch.  .  .  ."  "Should  either  or  both 
couplers  fail  to  stand  the  prescribed  test,  but  both  stand  100,000 
pounds,  another  complete  coupler  or  pair  o|  couplers  shall  be 
provided.    .    .    ." 

recommended  practice. 

1.  That  drawing  on  Sheet  M.  C.  B. — B,  showing  coupler  butts, 
be  omitted,  as  this  will  be  identical  with  butts  shown  on  Sheet 
M.  C.  B.  II. 

2.  That  drawing  of  uncoupling  attachment  on  Sheet  M.  C.  B. — 
B  be  changed  to  conform  to  Sheets  i  and  2  attached,  and  that 
recommend  practice  for  uncoupling  arrangements  be  also  changed 
so  as  to  conform  to  this  recommendation. 

FRICTION   DRAFT   GEAR. 

The  executive  committee  requested  the  committee  on  M.  C.  B. 
couplers  to  recommend  a  standard  maximum  capacity  for  fric- 
tion draft  gears,  and  the  most  desirable  resistance  during  each 
^-inch  compression,  also  to  report  to  the  value  of  friction  draft 
gear  in  reducing  damage  to  cars  and  their  contents.  To  secure 
data  on  the  above  subject,  there  was  referred  to  the  members  a 
circular  of  inquiry  to  which  replies  from  53  railroads,  represent- 
ing 904,000  cars,  were  received. 

The  committee,  in  sending  out  this  circular  of  inquiry,  real- 
ized that  the  use  of  friction  gear  is  by  no  means  general,  and 
also  that  while  a  number  of  road  tests  showing  the  stresses  to 
which  trains  are  subjected  have  been  made,  there  is  little  reliable 
data  which  shows  the  frequency  of  the  high  pulling  and  buffing 
strains  in  road  service.  The  whole  question  is  quite  complicated, 
as  it  should  take  in  the  question  of  the  influence  of  heavy  steel 
equipment  with  friction  gears  on  the  older  light  capacity  wooden 
equipment  with  spring  gears. 

The  replies  in  general  seem  to  be  based  on  the  capacity  of  the 
gears  now  on  the  market,  a  decided  preference  being  exprssed 
for  a  capacity  of  about  150,000  pounds.  At  present,  the  better 
types  of  spring  gears  have  a  capacity  of  about  60,000  pounds,  and 
absorb  practically  no  work,  the  compression  being  sent  back 
into  the  train  as  recoil.  The  ordinary  pulling  and  buffing  forces 
when  train  is  in  motion  do  not  usually  exceed  40,000  pounds 
when  train  is  handled  by  one  engine,  but  there  are  shocks  due 
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to  engines  coupling  on  trains,  yard  switcliing,  etc.,  which  are  of 
frequent  occurrence  and  often  exceed  100,000  pounds.  When 
there  is  a  lack  of  attention  in  gravity  yards  and  brake  mainte- 
nance and  operation  is  faulty,  stresses  of  600,000  pounds  have 
been  exceeded,  and  on  road  brake  tests  with  the  maximum  poor 
conditions  stresses  of  500,000  pounds  have  been  recorded. 

In  general  the  car  framing,  draft  gear  and  attachments  should 
be  considered  not  only  for  the  home  road,  but  also  with  refer- 
ence to  conditions  on  roads  with  which  the  cars  will  be  inter- 
changed. Jn  case  cars  are  subjected  to  small  stresses,  a  low- 
capacity  draft  gear  equal  to  these  stresses  is  more  satisfactory 
than  a  high-capacity  gear  of  same  travel,  as  in  the  latter  case 
there  will  be  more  shock  transmitted  to  the  car  framing,  be- 
cause the  small  shock  is  taken  up  in  a  short  travel  in  the  high- 
capacity  gear.  From  these  considerations  150,000  pounds  seems 
to  be  a  desirable  capacity  for  general  service  where  cars  of  ah 
types  are  made  up  in  the  same  train.  Roads  handling  heavy 
trains  of  steel  cars  loaded  with  coal,  ore,  etc.,  and  not  inter- 
changing these  cars,  may  find  it  advantageous  to  use  gears  having 
a  capacity  of  300,000  pounds  or  more  with  the  present  travel,  as 
experience  has  shown  that  on  the  better  class  of  modern  steel 
cars  the  attachments  are  amply  strong  and  the  car  framing  is 
sufficient  in  strength  to  stand  severe  shocks.  It  would  be  inex- 
pedient to  make  equipment  wreck  proof,  when  there  is  still  much 
to  be  accomplished  in  the  improvement  of  braking  conditions, 
such  as  better  maintenance  of  the  brake  apparatus  and  more 
careful  handling  by  the  train  crews. 

The  distribution  of  work  in  the  friction  draft  gear  is  a  more 
important  factor  than  the  maximum  capacity,  for  it  has  been 
shown  by  tests  that  with  two  gears,  one  of  which  has  a  much 
higher  capacity  than  the  other,  the  first  by  reason  of  its  distri- 
bution of  work  transmits  more  shock  to  the  car  framing  than 
does  the  second,  the  maximum  capacity  of  the  first  being  50 
per  cent,  greater  than  the  second.  As  has  been  previous- 
ly stated,  the  vast  majority  of  the  shocks  in  the  train  when 
brake  equipment  is  in  good  condition  and  properly  handled 
are  not  much  more  than  the  maximum  tractive  power  of 
the  engine,  which  on  an  average  is  about  40,000  pounds. 
From  this  it  follows  that  a  friction  draft  gear  should 
have  a  capacity  of  30,000  to  40,000  pounds  in  the  first  I  to 
ij^-inch  travel,  and  then  the  capacity  should  be  increased 
to  a  maximum  which  with  present  travel  it  is  believed  should 
be  from  150,000  to  200,000  pounds.  Experience  has  shown  that 
with  much  more  capacity  than  the  above  with  the  present  travel 
the  transition  from  the  preliminary  spring  action  to  the  fric- 
tional  operation  is  not  smooth,  and  transmits  severe  shocks  to 
the  attachments  and  car  framing.  Therefore,  the  results  from 
gears  of  300,000  pounds  capacity  are  often  less  satisfactory  than 
those  having  150,000  pounds,  assuming  the  diagrams  similar  in 
relation  to  release. 

In  this  respect,  providing  there  is  smooth  action  in  the  com- 
pression, the  friction  gear  has  a  unique  advantage  due  to  the  ab- 
sence of  large  recoil,  the  work  being  absorbed  in  the  heating  and 
wearing  of  the  friction  surfaces  instead  of  being  returned  to  the 
train,  as  is  the  case  with  spring  gears.  However,  there  should 
be  sufficient  recoil  to  release  the  gears  promptly,  as  some  gears 
have  been  found  jammed  and  failing  to  release. 

The  advocates  of  increased  travel  should  consider  that  150,000 
pounds  capacity  is,  in  general,  sufficient  with  the  present  travel 
when  the  gear  is  satisfactorily  designed,  in  view  of  the  fact 
that  the  majority  of  cars  with  which  they  run  have  draft  gears 
of  only  60,000  pounds  capacity. 

No  definite  figures  can  be  obtained  concerning  the  variation  in 
the  cost  of  maintenance  in  the  draft  gear  itself  comparing  the 
older  spring  gears  with  the  modern  spring  and  friction  types,  as 
the  weaker  gears,  draft  attachments  and  cars  themselves  are 
liable  to  be  in  more  or  less  worn-out  condition.  It  is  found  that 
the  modern  wooden  cars  with  the  improved  gears  are  very  sel- 
dom shopped  for  draft  gear  repairs,  but  a  large  proportion  of 
bad  order  cars  are  of  the  older  type,  and  the  damage  can  gen- 
erally be  traced  to  the  weakness  of  the  draft  gear.  The  old 
single  spring  having  a  capacity  of  often  less  than  half  the  trac- 
tive power  of  the  engine  is  easily  compressed  and  then  transfers 
hammer-blows  to  the  car  framing,  resulting  in  large  renewals 
of  springs  and  attachments. 

Renewals  to  the  friction  gear  have  been  due  to  broken  casings, 
springs  and  occasionally  friction  blocks,  but  this  breakage  has 
not  been  a  serious  factor  with  the  better  class  of  gears,  in  fact 
many  gears  have  been  found  in  good  condition  and  \yith  their 
capacity  unimpaired  after  five  or  six  year's  hard  service.  The 
breakage  of  springs  is  due  to  heavy  loads  imposed  in  a  relatively 
short  travel,  but  even  with  these  springs  broken  it  is  found  that 
some  friction  gears  have  a  capacity  equal  to  that  of  the  twin  or 
tandem  spring  gears. 

The  condition  of  friction  draft  gears  jamming  and  failing  to 
"elease  is  not  a  general  one  and  has  been  found  in  only  a  few 
•ypes.  The  reduction  in  capacity  is  due  more  to  broken  springs 
than  to  wear  of  the  friction  surfaces,  as  it  is  found  in  some 
<^ases  that  when  the  springs  are  in  good  shape  the  old  gear  has 
^  higher  capacity  than  the  new  gear,  due  to  the  friction  surfaces 
having  taken  a  bearing.    The  broken  casings  were  found  largely 


in  the  first  gear  put  on  the  market  and  the  points  of  weakness 
when  found  were  reinforced,  ?o  that  little  difficulty  is  now  ex- 
perienced in  this  direction.  It  is  felt  that  the  sticking  of  gears 
in  compression  is  due  to  the  combination  of  insufficient^  frictional 
area  and  too  great  an  angularity  in  the  wedges.  ',;<,','••. 

Friction  Draft  Gear  Tests. — To  supplement  the  data  fur- 
nished by  answers  received  to  circular  of  inquiry  relating  to  a 
standard  maximum  capacity  and  the  desirable  resistance  during 
each  ^-inch  compression,  static  tests  were  made  of  new  and  old 
gears  of  types  most  largely  found  in  service.  Twenty-seven 
gears,  furnished  by  different  railroads,  representing  five  types, 
were  tested,  and  of  this  number  nine  were  new,  the  others  hav- 
ing been  in  freight  car  or  locomotive  service  from  a  few  months 
up  to  five  or  more  year?.     Each  type  is  denoted  by  a  letter  and 
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No. 

Type 

Work   done 
inch  lbs. 

Tork  abso.-bed 

Recoil 

eear 

closed 
at 

-Total 1 

Deflection 

inch  IbE. 

% 

inch  lbs 

^ 

1 

A     IJe-v 

ICZ.XOO 

141,000 

86.39 

22,266 

13.61 

126,666 

5.601  ' 

2 

A     Hevr 

104,000 

81,200 

78.07 

22,600 

21.93 

90,000 

2.793 

3 

A     HcT? 

122,000 

100,600 

82.46 

21,400 

17.54 

95,000 

2.748 

4 

A     Old 

60,000 

51,800' 

86.33 

8,200 

13.67 

60,000 

2.361 

6 

A     Old 

126,600 

109,600 

86.57 

17,000 

13.43 

150,000 

2.605 

8 

B     Sew 

172,000 

154,400 

89.76 

17,600 

10.24 

170,000 

1.903 

9 

B     Old 

102,400 

90,800 

68.67 

11 , 600 

11.33 

200,000 

1.661 

5 

B      Old 

99,000 

82,000 

82.82 

17,000 

17.18 

110,000 

2.243 

7 

B     Old 

64,000 

47,200 

73.75 

16,600 

26.25 

65,000 

2.363 

14 

B     Old 

232,400 

210,600 

90.63 

21,800 

9.37 

280,000 

2.295 

144 

B     Old 

151,600 

129,600 

85.4? 

22,000 

14.51 

160,000 

2.420 

IS 

B     Old 

162,000 

136,600 

65.55 

23,400 

14.45 

175,000 

2.267 

ISA 

B     Old 

93,600 

75,200 

80.34 

18,400 

19.66 

105,000 

2.295 

12 

B,    Hew 

213, COO 

191,800 

89.79 
66.10 

21,830 

10.21 

225,000 

1.946 

12a 

B,    Hew 

159,800 

137,600 

22,200 

13.90 

210,000 

1.873 

11 

Bj    Ve-x 

302,000 

270,200 

92.45 

22,600 

7.55 

285,000 

2.2ie 

13a 

B,    Hew 

226,600 

205,400 

90.64 

21,200 

9.36 

235,000 

i.7oe 

23 

B     New 

262,200 

230.000 

67.72 

32,200 

12.26 

260,000 

2.263 

24 

B      Old 

197,700 

163,000 

88.23 

22,000 

11.77 

290,000 

1.746 

25 

C     Hew 

173,800 

144,600 

83.20 

29,200 

16.80 

300,000 

2.203 

2« 

C      Old 

44,200 

29,800 

67.42 

14,400 

32.58 

160,000 

2,10s 

17* 

C^    Old 

105,200 

61,800 

77.75 

23,400 

22.25 

300,X>O0 

2.422 

le* 

C;    Old 

105,200 

78,800 

74.90 

26,400 

25.10 

300,000 

2.477 

19* 

Ct    Old 

91,200 

71 , 600 

78.50 

19,600 

21.50 

300,000 

2.435 

20* 

Cj    Old 

134,000 

118,600 

88.52 

15,400 

11.46 

300,000 

2.323 

21* 

Cj    Old 

129,600 

117,400 

90.45 

12,400 

9.55 

265,000 

2.340 

22* 

C,   Old 

102,600 

77,000 

75.08 

25,600 

24.92 

300,000 

2.434 

27 

»     Old 

40,000 

23,800 

S9.50 

16,200 

40.50 

300,000 

1.449 

27a 

D     Old 

€5,800 

37,800 

57.44 

28,000 

42.56 

300.000 

2.023 

26 

D     Old 

36,000 

23,200 

61.05 

14,000 

38.95 

300,000 

1.165 

2aa 

D     Old 

64,000 

39 , 600 

61. 17 

24,400 

38.13 

300,000 

1.840 

10 

I     Hew 

145,000 

138,400 

95.45 

6,600 

6.55 

195,000 

3.00c 

11 

K     Old 

124,600 

118,800 

95.60 

6,200 

4.20 

130,000 

2.612 

*-  Passeng 
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S  H  KKT     1 6. 

in  the  two  types  having  more  than  one  pattern,  the  difference  is 
denoted  by  adding  a  subscript  to  the  letter.  The  tests  were  made 
on  a  300,000-pound  screw  machine,  increments  of  load  being  ap- 
plied in  the  usual  manner  and  the  readings  of  deflection  made 
until  the  gear  became  solid  when  release  was  made  in  increments 
and  corresponding  readings  taken.  These  results  were  plotted, 
in  the  usual  manner,  and  computations  shown  on  Sheet  i6. 

Type  "A"  is  constructed  on  the  parallel  friction  surface  prin- 
ciple, and  has  been  on  the  market  a  number  of  years.  Its  ap- 
plication is  the  most  extensive  of  any  of  the  friction  gears  and 
it  is  in  general  use  on  a  number  of  roads  largely  engaged  in  coal 
and  ore  traffic,  and  has  been  reported  satisfactory.  Tests  Nos. 
f,  2  and  3  are  new  gears,  and  4  and  6  old  gears  that  were  on 
freight  cars  for  a  inumber  of  years.  The  gear  used  in  test  No.  4 
hr.d  a  broken  spring,  but  with  this  defect  the  gear  had  a  capacity 
equal  to  that  of  the  better  type  of  spring  gears  with  the  ad- 
ditional advantage  of  only  13.67  per  cent,  recoil.  The  gear  in  test 
No.  6  shows  up  well  for  an  old  gear,  and  may  be  accounted  for 
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by  the  fact  that  the  frictional  surfaces  had  become  well  worn. 
This  type  of  gear  decreases  in  efficiency  when  casings  and  springs 
are  broken,  but  the  difficulty  from  the  first  cause  has  been  re- 
duced by  improving  the  design.  As  far  as  can  be  learned  the 
gears  do  not  become  inoperative  by  becoming  jammed  and  fail- 
ing to  release. 

Type  '"B"  is  of  the  angular  friction  surface  type  and  the  new 
gear  has  a  very  irregular  compression  line  largely  due  to  the 
rough  surfaces  and  the  large  angle  of  the  wedges.  Attention  is 
directed  to  tests  12,  13,  14  and  15,  and  to  retest  of  the  same 
gears  under  numbers  12-A,  13-A,  14-A  and  15-A,  as  shown  on 
Sheet  16.  It  is  seen  that  the  spring  action  changes  to  friction 
action  in  about  .4  inch,  and  also  on  comparing  the  compression 
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with  that  of  tlie  Other  gears  it  will  be  noted  that  it  is  extremely 
abrupt,  irregular  and  less  efficient  in  cushioning  the  shock  on 
the  car  framing  than  the  spring  action  extended  over  more  travel. 

The  other  gears,  types  C,  1)  and  K,  are  used  less  extensively 
than  the  foregoing  ones  and  little  definite  information  regarding 
them  is  available. 

Attention  is  directed  to  Sheet  14,  which  shows  a  typical  dia- 
gram for  each  of  the  gears.  It  will  be  seen  that  there  is  a  wide 
difference  in  the  distribution  of  work  between  the  different 
gears  and  it  is  evident  that  the  results  obtained  in  cushioning 
the  shocks  will  necessarily  vary  to  even  a  greater  extent,  due  to 
influences  not  exhibited  by  the  diagrams,  such  as  wear  of  fric- 
tion surfaces,  breakage  and  set  of  springs  and  deformed  casings. 

In  view  of  the  above  facts,  the  cmnmitree,  while  admitting  the 
value  of  static  diagrams  in  determining  certain  facts  about  the 
distribution  of  work  in  friction  draft  gears,  feels  that  at  the 
present  time  it  would  be  inadvisal)le  to  recommend  a  standard 
maximum  capacity  or  to  specify  how  it  should  be  distributed. 
\\'ere  tiiesc  values  now  spccitiecl  within  narrow  limits  it  is  evi- 
dent that  at  the  best  not  more  than  two  types  of  gears  would 
satisfy  the  requirements  imposed. 

Through  the  kindness  of  A.  L.  Humphrey,  general  manager 
of  the  Westinghousc  Air  Brake  Company,  who  has  devised  a 
method  for  testing  friction  draft  gears,  data  of  exceeding  in- 
terest a.nd  value  has  been  available.  This  test  consists  in  drop- 
ping a  9,000-pound  v.-eight,  working  between  machined  guides,  a 
distance  varying  from  6  to  24  inches.  The  draft  gear  is  mounted 
on  a  standard  follower,  supported  by  standard  stops  secured  to 
channels  by  eighteen  J^-inch  rivets.  This  test  gives  a  general 
idea  of  the  relative  values  of  the  various  spring  and  JFriction 
gears  in  reducing  damage  to  the  car  framing,  due  to  improper 
dktribution  of  compression  and  excessive  recoil.  Mr.  Hum- 
phrey has  very  generously  offered  to  place  this  apparatus  at  the 
disposal  of  any  members  of  the  Association  wishing  to  make 
draft-gear  tests. 

The  committee  has  in  mind  the  design  of  an  apparatus  em- 
bodying something  of  the  above  principle,  but  so  arranged  as  to 
be  applicable  to  a  standard  car  in  order  that  a  close  approxima- 
tion to  actual  service  conditions  may  he  obtained  in  testing  the 
efficiencies  of  the  various  friction  draft  gears  in  cushioning  the 
shocks  to  the  car  framing.     It  is  also  believed  that  in  the  event 


of  satisfactory  results  being  obtained  from  these  tests  that  a 
standard  method  of  testing  friction  draft  gears  may  be  developed 
for  testing  gears  on  a  drop  test  machine,  providing  that  the  con- 
ditions on  the  last  mentioned  apparatus  may  be  so  adjusted  as 
to  closely  approach  those  found  in  the  service  test,  and  in  this 
event  the  test  could  be  incorporated  in  specifications  for  friction 
draft  gears,  which  should  be  framed  as  soon  as  sufficient  detinit- 
information  on  the  subject  has  been  obtained,  and  the  committee 
will  continue  to  work  along  these  lines. 

COUPLEK    SlUE    CLEARANCE. 

As  a  result  of  the  topical  discussion  at  the  1907  convention  on 
coupler  side  clearance  the  executive  committee  referred  this  mat- 
ter to  the  coupler  committee.  Railroads  who  have  investigated 
the  subject  were  requested  to  send  results  of  their  tests,  but  no 
data  was  furnished,  as  they  evidently  did  not  consider  these  sul- 
tkiently  thorough  to  conclusively  solve  the  problem.  Several 
methods  of  testing  were  then  considered  with  a  view  of  deter- 
mining definitely  the  proper  side  clearance  for  couplers  on  freiglit 
equipment  cars.  No  tests  have  been  made,  but  the  following: 
plan  is  submitted  for  the  consideration  of  the  Association,  and 
it  will  be  carried  out  during  the  coming  year,  if  it  is  approve<l. 
.\  train  of  steel  gondola  cars  of  41  feet,  11  inches  coupled  length, 
equipped  with  couplers  having  5-inch  total  side  clearance,  is  to 
be  operated  on  a  division  having  a  large  number  of  sharp  curves, 
including  some  of  13  degrees.  By  means  of  iron  blocks  the  side 
clearance  can  be  adjusted  from  o  inch  to  5  inches,  and  it  is  pro- 
posed to  measure  the  lateral  stresses  e.xerted  by  the  coupler  on 
the  various  curves  with  a  recording  pressure  registering  device 
I)laced  on  the  end  sill  of  one  of  the  cars.  The  draw-bar  pull 
for  the  different  side  clearances  on  the  curves  can  be  obtained  at 
the  same  time  with  a  dynamometer  car.  In  this  manner  the  side 
pressures  exerted  by  the  draw  bar  and  the  relation  of  tonnage 
hauled  to  coupler  side  clearance,  will  be  determined.  From  these 
results  it  will  be  easy  to  determine  whether  or  not  flange  wear  is 
increased  by  limiting  the  side  clearance. 

Through  the  courtesy  of  A.  S.  Vogt,  mechanical  engineer  of 
the  Pennsylvania  Railroad,  and  Messrs.  William  Sellers  &  Co., 
Engineers,  a  drawing  of  a  proposed  hydraulic  side  pressure  dyna- 
mometer is  shown  on  Sheet  17.  The  principle  of  the  device  is 
as  follows :  A  single  anniUar  diaphragm  is  used,  which  is  clamped 
l)etween  pieces  "A,"  "D"  and  "E,"  and  which  is  loaded  by  piece 
"C,"  which  in  its  turn  is  attached  to  piece  "B."  All  of  these 
pieces  are  in  the  form  of  rings.  The  parts  are  stayed  by  thin 
plates  "F,"  "G"  and  "H,"  which  are  also  in  the  form  of  rings. 
The  cell  is  enclosed  in  a  shell  fitted  with  trunnions,  and  having 
radial  finger-like  projections  at  each  end,  which  form  the  abut- 
ments. The  washers,  or  followers,  "I"  and  "K,"  are  made  with 
similar  projections  so  as  to  transmit  the  load  to  the  support. 
The  liquid  is  confined  between  the  diaphragm  and  the  recess  in 
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"A,"  and  this  space  is  connected  by  means  of  a  small  copper  pipe 
to  a  recording  gauge  of  the  Bourdon  tube  type..  The  attachment 
to  the  coupler  and  car  is  shown  on  Sheet  i8  (not  reproduced). 
The  desired  side  clearance  can  be  adjusted  by  placing  blocks  in- 
side the  yoke  connecting  the  registering  device  to  the  coupler. 
As  the  space  containing  the  liquid  is  very  small  the  travel  of  the 
piston  and  consequent  lateral  play  of  the  coupler  beyond  the  de- 
sired clearance  will  be  practically  negligible.  The  calibrations 
will  be  made  from  an  initial  pressure  to  avoid  any  errors  due  to 
lost  motion.  The  question  of  purchase  of  this  dynamometer  at 
the  expense  of  the  Association  has  been  referred  to  the  execu- 
tive committee,  and  if  approved,  the  committee  hopes  to  furnish 
some  definite  data  on  this  subject  next  year. 

ATTACHMENT   OF   YOKE    TO   BUTT. 

There  is  some  dissatisfaction  with  the  present  method  of  at- 
taching coupler  yokes  to  the  butts,  but  to  date  no  other  method 
has  been  presented  which,  in  the  judgment  of  the  committee, 
would  be  an  improvement.  It  has  been  suggested  that  additional 
lugs  be  cast  on  the  coupler  shank  to  form  a  pocket  for  the  yoke 
gibs  between  these  lugs  and  the  coupler  butt.  The  object  of  the 
extra  lugs  is  to  force  the  yoke  gibs  to  tit  against  the  coupler 
butt  and  thereby  avoid  placing  the  rivets  in  shear.  Your  com- 
mittee assumes  that  it  is  expected  to  deal  with  couplers  with- 
out machining  and  to  use  yokes  as  they  are  forged,  which  neces- 
sarily means  some  allowance  from  the  drawing  sizes.  The  pocket 
formed  on  the  coupler  shank,  unless  machined,  will  not  be  accu- 
rate, which  also  holds  true  in  the  case  of  the  gibs  on  the  coupler 
yoke.  Even  with  good  machining  it  is  difficult  to  obtain  fits  of 
one  yoke  gib  in  the  pocket,  and  this  difficulty  is  increased  as  the 
two  gibs  of  the  yoke  must  be  fitted  at  the  same  time.  If  any 
motion  is  allowed,  to  that  extent  the  rivets  are  subject  to  shear, 
and  practical  application  with  any  workmanship  that  is  likely 
to  be  secured  within  reasonable  cost  will  result  in  a  certain 
amount  of  clearance  between  the  yoke  and  lugs,  however  placed, 
and  the  stress  will  be  placed  upon  the  rivets  until  such  time  as 
they  are  worn  or  sheared  enough  to  allow  all  parts  to  come  into 
bearing. 

Another  suggestion  is  the  use  of  four  short  rivets  instead  of 
two  long  rivets,  the  idea  being  that  the  short  rivets  can  be  better 
heated  so  as  to  completely  fill  the  hole  when  driven.  Experi- 
ments have  been  made  along  this  line,  but  no  decided  advantage 
to  offset  the  additional  cost  was  found.  The  present  standard 
providing  for  1 34-inch  bearing  top  and  bottom  for  the  rivets  is 
a  decided  improvement  over  the  old  design  of  butts,  and  the 
main  difficulty  at  the  present  time  is  the  relatively  poor  fit  of 
the  yoke  to  butt  and  the  membering  of  the  rivet  holes.  If  more 
care  is  exercised  in  this  fitting  it  will  greatly  increase  the  effi- 
ciency of  the  attachment.  To  further  this  end  the  committee 
is  designing  gauges  for  the  relative  location  of  the  rivet  holes 
to  the  gib  bearing  surface  on  the  butt  and  the  similar  spacing 
on  the  yoke.  It  is  believed,  however,  that  the  rivet  holes  in  the 
butts  should  be  drilled  or  broached  to  insure  better  fitting  of 
rivets,  and  the  committee,  therefore,  makes  this  recommendation. 


Standard  Marking  of  Freight  Equipment  Cais. 


Committee — R.  L.  Kleine,  chairman;  T..  H.  Russum,  W.  O. 
Thompson,  C  B.  Young,  J.  F.  Dunn. 

At  the  last  convention  the  committee  on  standards  and  recom- 
mended practice  presented  a  communication  from  Mr.  W.  F. 
Allen,  Secretary  of  American  Railway  Association,  relative  to 
recommendations  from  Mr.  Arthur  Hale,  chairman  of  the  Amer- 
ican Railway  Clearing  House,  in  regard  to  marking  cars  with 
standard  initials  and  the  suggestion  that  the  initials  and  num- 
bers should  be  painted  in  some  uniform  place  on  each  car,  and 
not  too  high.  It  was  also  stated  that  Mr.  Hale  had  taken  up  the 
subject  of  standard  initials  for  marking  freight  cars  with  the 
Association  of  Transportation  and  Car  Accounting  Officers. 
_  The  object  of  this  suggestion  is  to  facilitate  car  checking,  par- 
ticularly at  night,  the  intention  being  to  recommend  a  uniform 
location  and  height  for  the  initials  and  numbers  of  cars,  and 
with  this  understanding  the  suggestion  was  approved  by  the 
committee  on  standards,  which  offered  the  following  additional 
paragraphs  to  the  section  on  stenciling  cars:     :  ?,  .  > 

"The  initials  and  numbers  of  all  cars  having  a  superstructure, 
which  will  permit,  shall  be  placed  about  midway  between  the 
door  and  corner  post  on  the  left-hand  side  of  the  car,  and  be 
arranged  at  a  height  of  4  feet  9  inches  from  the  rail  to  the  un- 
derside of  the  bottom  row. 

"It  is  further  recommended  that  the  name  of  the  railroad 
should  also  be  placed  on  this  end  of  the  car  over  the  initials  and 
number,  and  that  the  space  at  the  right-hand  end  of  the  side  of 
tfte  car  be  reserved  for  the  marking  showing  capacity,  dimen- 
sions, weight,  etc." 

In  view  ot  the  various  standards  of  marking  in  use  by  the 
railroads,  many  of  which  possess  points  of  merit,  and  the  fact 
that  the  construction  of  the  cars  regulates  to  some  extent  f!ie 
location  of  the  marking,  the  committee  is  of  the  opinion  that  the 
location  of  the  marking  should  not  be  confined  within  narrow 
limits,  but  a  recommended  practice  governing  it   should  allow 


sufficient  latitude  to  meet  conditions  and  at  the  same  time  con- 
fine the  location  so  that  it  will  facilitate  the  work  of  car  check- 
ers, conductors,  scale  men,  inspectors,  and  others,  whose  duty 
it  is  to  take  information   from  markings  on  cars. 

Although  the  work  assigned  to  the  committee  was  to  consider 
the  location  of  the  initials  and  numbers  of  cars,  it  was  found  that 
the  locations  of  other  markings  were  so  closely  allied  to  those 
of  the  initials  and  number  that  they  have  also  been  included, 
subject  to  approval. 

With  this  end  in  view,  the  committee  submits  the  following 
recommendations  for  consideration : 

MARKING   ON    FREIGHT    EQUIPMENT   CARS. 

1.  Freight  equipment  cars  that  have  a  superstructure  which 
will  permit  should  be  stenciled  with  markings  on  sides  of  car,  in 
the  following  order : 

Lettering  (Initials  or  Name  of  Road), 

Xumber, 

Capacity, 

Light  Weight. 

This  marking  is  to  be  located  as  nearly  over  the  truck  as  the 
lettering  will  permit,  preferably  to  the  left  of  center  line  of  side 
of  car.  On  box  and  other  house  cars  where  doors  slide  to  the 
left,  the  above  marking  may  be  placed  to  tlie  right  of  center  line 
of  side  of  car.  On  any  other  cars  where  the  construction  makes 
it  necessary,  this  marking  may  be  placed  cither  to  the  right  of 
center  line  of  side  of  car,  or  in  the  center  of  side  of  car.  The 
distance  from  the  center  line  of  coupler  to  the  bottom  of  car 
number  to  be  normally  2  feet  4'^  inches,  with  a  minimum  dimen- 
sion of  I  foot  101/2  inches,  and  a  maximum  of  2  feet  10' j  inches. 
The  spacing  of  the  remaining  marking  to  be  as  shown  on  dia- 
gram.     (Not  reproduced.)  ':      ".^i."v    • 

This  location  will  place  all  the  information  necessary  for  the 
ordinary  handling  of  cars  in  yards,  freight  sheds  and  over  scales, 
in  such  a  position  that  it  can  be  easily  read,  both  day  and  night, 
from  the  ground,  platform,  or  scale,  by  conductors,  scale  men, 
car  checkers,  inspectors,  agents  and  any  other  rnen  whose  duty 
it  is  to  take  information  from  markings  on  cars. 

By  placing  the  light  weight  below  the  capacity,  it  will  facili- 
tate restenciling  this  information  when  necessary  at  times  of  re- 
weighing.  Space  should  be  left  between  the  light  weight  mark- 
ing and  therfepttom  of  car  side  to  allow  for  restenciling  at  time 
of  reweigmng,  as  it  is  impracticable  to  stencil  over  the  old  marks 
without  giving  time  for  body  color  paint  to  drj-. 

In  orderVhat  the  markings  may  be  most  effective,  the  com- 
mittee suggests  the  use  of  9-inch  letters  for  the  name  or  initials, 
7-inch  figures  for  the  number,  3-inch  letters  and  numbers  for 
the  capacity  and  4-inch  letters  and  numbers  for  the  light  weight 
as  preferable  sizes  for  this  lettering  and  numbering,  although  the 
alternate  sizes  now  given  in  recommended  practice  may  be  used 
if  desired. 

2.  The  ends  to  show  the  initials  or  name  of  road,  car  number 
and  light  weight,  in  the  upper  half  of  end  of  car.  On  box  or 
other  house  cars  having  end  doors,  this  lettering  should  be  so 
located  that  it  will  not  be  obscured  when  doors  are  open. 

The  upper  half  of  end  is  preferable,  as  the  lower  half  is  more 
frequently  covered  by  dirt  and  grease  thrown  upward  by  the 
wheels  of  the  preceding  car,  which  would  obscure  the  marking 
if  placed  on  this  half  of  car  end,  and  in  case  it  is  necessary  for  a 
conductor  to  take  any  numbers  while  train  is  in  motion,  they 
can  be  much  more  readily  seen  from  the  top  of  car. 

The  initials,  number  and  light  weight  on  end  of  car  are  ol 
paramount  importance  to  scale  men,  as  it  enables  them  to  com- 
pare the  initials  and  number  with  the  manifest  and  enter  the 
light  weight  before  the  car  reaches  the  scale  platform,  besides 
assisting  the  weigher  to  set  the  scales. 

3.  Flat  and  low  sided  gondola  cars  should  show  the  lettering 
(initials  or  name  of  road),  number,  capacity  and  light  weight  on 
the  side  of  car  in  the  best  available  location  offered  by  the  con- 
struction of  the  car.  Suggestions  as  to  the  arrangement  of  this 
lettering  are  shown  in  the  diagrams.  (Not  reproduced.)  When 
possible,  the  sizes  of  lettering  and  figures  should  correspond  with 
those  used  on  other  freight  equipment  cars.  The  end  marking 
on  flat  cars  may  be  omitted. 

It  is  self-evident  that  no  specific  recommendations  in  regard  to 
location  of  lettering  on  flat  and  low-sided  gondola  cars  can  be 
made,  due  to  the  limited  available  space  upon  which  to  place  the 
lettering,  in  addition  to  the  variation  in  construction,  and  it  was 
thought  desirable  to  only  specify  that  the  necessary  markings 
should  be  placed  upon  the  cars  leaving  the  location  optional,  so 
that  it  can  be  best  suited  to  the  construction. 

4.  Side  and  end  doors  should  be  stenciled  with  the  initials  or 
name  of  road  either  on  the  outside  or  inside  of  door.  If  placed 
on  the  inside  the  stenciling  should  be  so  located  that  it  will  not 
be  defaced  by  the  sliding  of  the  door. 

This  stenciling  is  considered  essential  to  enable  railroads  to 
determine  the  ownership  of  doors  which  are  lost  off. 

If  the  above  recommendations  meet  with  approval  the  pres- 
ent recommended  practice  relating  to  the  "marking  of  fast 
freight  line  cars"  should  be  dropped,  as  the  proposed  arrange- 
ment covers  all  cars. 

The   committee   on   standard   and   recommended   practice   re- 
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ferred  the  three  following  suggestions,  received  from  members 
in  regard  to  changes  in  standards  relating  to  marking  of  freight 
equipment  cars,  to  this  committee  for  consideration,  and  it  would 
report  as  follows : 

STANDARDS   FOR   STENCILING   CARS. 

1.  It  is  recommended  to  discontinue  stenciling  the  words  "air 
brake"  on  cars,  since  all  cars  must  be  so  equipped. 

The  committee  approves  of  this,  inasmuch  as  the  Rules  of  In- 
terchange provide  that  "All  cars  offered  in  interchange  must  be 
equipped  with  air  brakes,"  and,  therefore,  the  stenciling  of  ai» 
brake  on  the  cars  has  become  obsolete,  and  we  would  suggest 
that  this  portion  of  paragraph  be  dropped  from  the  Standards. 

2.  It  is  recommended  to  omit  legend  "Do  not  nail  this  door," 
as  it  is  not  observed,  and,  therefore,  has  no  practical  value. 

While  the  committee  agrees  with  the  suggestion  that  this  is 
of  no  practical  value,  there  is  nothing  in  the  standards  or  rec- 
ommended practice  requiring  stenciling  of  car  doors  "Do  not 
nail  this  door,"  and,  therefore,  has  no  recommendations  to  make. 

3.  It  is  recommended  to  eliminate  stenciling  "A"  and  "B"  end 
on  cars,  as  it  is  unnecessary. 

The  committee  approves  of  this  suggestion,  inasmuch  as  the 
location  of  brake  shaft  indicates  the  ends  of  car  which  aire 
equipped  with  one  brake  shaft;  and  the  direction  in  which  the 
push  rod  travels  distinguishes  the  ends  of  the  cars  which  are 
equipped  with  two  brake  shafts.  Railroads  should  not  be  re- 
quired to  place  any  more  stenciling  on  cars  than   is  absolutely 


journal  shown  on  M.  C.  B.  Sheets  C  and  E.  The  present  outside 
width  of  the  box  between  the  pedestal  fits  is  SYz  inches,  which 
gives  but  7y2  inches  inside  width  between  walls,  Vz  inch  less  than 
on  the  freight  car  box  of  same  size.  This  restricts  convenient 
handling  of  the  sponging,  bearing  and  key,  as  well  as  giving  too 
little  room  for  using  oil  cans. 

The  committee,  therefore,  presents  for  consideration  a  new 
drawing  of  the  5  by  9  passenger  box,  revised  from  that  shown 
on  M.  C.  B.  Sheet  C,  with  dimensions  changed  to  give  8  inches 
inside  width  between  walls,  preserving  other  essential  dimen- 
sions. 

The  drawing  presented  also  includes  some  other  revisions 
which  the  committee  deems  advisable. 

Sheet  M.  C.  B. — C  shows  the  top  corners  of  the  box  chamfered, 
no  dimensions  being  given.  This  is.  for  clearance  of  the  equal- 
izer, and  the  amount  of  chamfer  has  been  increased  both  in 
length  and  depth  to  permit  stronger  equalizer  construction. 

The  drawing  has  also  had  the  end  view  corrected  to  show  the 
bottom  edge  of  the  lid  opening  level  to  agree  with  the  other  two 
views,  as  well  as  to  make  the  lid  opening  of  the  same  shape  on 
all  the  freight  and  passenger  boxes. 

Slightly  increasing  the  clearance  between  the  outside  dust 
guard  wall  and  axle  is  suggested,  and  in  doing  so  the  depth  of 
the  box  for  oil  has  only  been  decreased  1-16  inch.  The  opening 
for  the  dust  guard  has  been  therefore  increased  a  like  amount 
to  maintain  the  lap  of  dust  guard  on  wall,  thus  better  prevent- 


J_. 


.-•^tTTr 


*/- 


"T~r 

if} 
i  ■ 


-4- 


■T^. 


L/^^\J 


_lL> — -^ 


w    .1    I 


if 


IN 


Aore-  sszTion  o/'  BOM  MAY  Be  MAoe  eimeit  cf/ecui.Aie  ok  ^gu/ueg 
oeicn  T^c  csfiTCK  i.'fic,  /tnv/ecD  all  thc  ojeHTiAL. 
o/MtA/jio/vj  Atee  ADncifeo  to. 

rrne/v  jou^mal  BOjt  /j  maoc  o^  nuu  LeABL£  /rov,  /rfOuC  Tioi^ 
w  rn,c>tive.y3  oi'  /iferAL  *f>o  co^ino    ro  L/onrrn  ne/oiiT 
/J  ff^MtAi/OLe,  ^^OY/oee  ALL  Tfie  eascftriAL  d/mcn^/oms 

nr/rtcrr    ArfSCT    iMrefCffAlwOeAB/L/Tr    ANO     TftC    f/eO^CIf 

r/rr/fto  o^  co/vrAincj  ^t^/er^  Are  At>fte/reo  ro. 

MASTER  GAR  BUILDEHS"  ASSOCIATION. 


RECOMMENDED   PRACTICE 

FOR 

JOURNAL  BOX  FOR  PASSENGER  CARS 

JOURNAL  5'x9' 


necessary,  not  so  much  from  the  standpoint  of  first  cost  as  the 
expense  involved  in  maintaining  same. 

The  committee  would  call  attention  to  the  elaborate  advertis- 
ing on  the  sides  and  ends  of  some  cars  and  would  recommend 
that  the  practice  be  discouraged,  as  it  very  often  involves  em- 
ploying experts  in  freight  repair  shops  to  reproduce  the  original 
intricate  designs  when  repairs  to  siding  are  necessary. 


Pedestals  and  Journal  Boxes  for  Passenger  Cars. 


Committee — C.  A.  Seley  (chairman),  E.  A.  Benson,  J.  J. 
Tatum. 

At  the  1907  convention  the  committee  on  standards  and  rec- 
ommended practice  made  the  following  report  on  the  above  sub- 
ject: 

"Your  committee  believes  that  this  box  and  pedestal  could  be 
improved  by  being  made  nine  inches  in  width,  and  suggests  that 
it  be  referred  to  a  special  committee  to  make  recommendations 
and  propose  designs." 

This  has  special  reference  to  the  pedestal  and  box  for  5  by  9 


ing  dust  getting  into  the  box.  The  inner  dust  guard  wall  has 
been  considerably  modified  in  order  to  clear  the  flanges  of  the 
journal  bearing,  but  it  has  been  sufficiently  retained  to  strengthen 
the  box  at  the  upper  corners. 

The  committee  also  offers  for  approval  a  new  drawing  of 
pedestal  for  5  by  9  boxes  revised  from  that  shown  on  Sheet  M. 
C.  B. — E  increased  in  width  between  the  jaws  from  85^  inches 
to  ^y%  inches  to  take  the  box  just  described,  also  having  revised 
the  location  of  one  of  the  bolt  holes  by  which  the  pedestal  is 
bolted  to  truck  wheel  pieces  in  accordance  with  the  practice  ot 
some  of  the  larger  companies. 

We  find  that  many  trucks  are  in  use  having  width  over  wheel 
pieces  not  the  same  as  called  for  on  the  drawing,  so  that  offset 
of  bolting  flange  is  not  much  value  as  a  standard,  and  as  it 
would  complicate  the  drawing  so  much  to  show  the  offset  re- 
quired for  various  widths,  it  is  deemed  not  desirable  to  make 
any  change  in  this  respect.  The  spacing  of  the  bolt  holes  at  the 
bottom  which  are  used  for  bolting  the  tie  bar  has  been  increased, 
so  as  to  use  square-head  bolts.  The  present  spacing  necessitates 
the  use  of  T-head  bolts,  which  are  special  and  not  generally  a» 
available  as  square-head  bolts. 


August,  1908. 
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The  committee  also  suggests  removal  of  the  bead  or  surface 
ribbing,  making  the  outer  face  of  the  pedestal  one  continuous 
surface,  of  proper  thickness  at  the  bolt  holes  and  guides  ana 
gradually  rounding  off  to  the  outer  edges.  This  modification 
does  not  sacrifice  strength  nor  materially  increase  the  weight, 
but  it  does  improve  the  appearance  and  facilitates  cleanliness. 
The  smoother  surface  does  not  catch  and  retain  the  dirt  as  on 
present  design,  and  is  more  readily  wiped. 

This  drawing  shows  wearing  bearing,  as  formerly,  for  i-inch 
depth  of  flanges  on  boxes. 

This  committee  was  also  instructed  to  include  in  its  recom- 
mendations designs  for  journal  box  and  pedestal  for  trucks 
using  51/2  by  10  inch  journals.  It  does  not  favor  the  use  of  this 
size  journals  in  passenger  service.  They  are  not  justified  in  six- 
wheel  trucks,  and  when  cars  are  of  the  length  and  weight  which 
would  require  greater  axle  capacity  than  is  afforded  by  four  with 
5  by  9  inch  journals,  six-wheel  trucks  should  be  used. 

It  finds  that  very  few  roads  have  used  5^/2  by  lo-inch  journals 
in  passenger  service.  If  future  development  should  bring  about 
such  a  requirement,  it  is  of  the  opinion  that  by  that  time  the 
truck  construction  and  material  will  have  changed  from  present 
practice  and  the  labor  would  be  in  vain,  at  least  so  far  as  the 
pedestals  are  concerned. 


Side  Bearings  and  Center  Plates  for  Freight  and  Passenger  Cars. 

Committee — R.  D.  Smith,  chairman ;  R.  P.  C.  Sanderson,  Al- 
fred Lovell,  J.  H.  Manning. 
The  committee  was  instructed : 
To  review  and  give  synopsis  of  reports  on  side  bearings  and 
center  plates  made  to  the  Association  in  the  past,  since 
and  including  1900. 
To  recommend  a  standard  spread,  height  and  clearance  for 

side  bearings  for  freight  and  passenger  cars. 
To  investigate  and  report  on  the  relations  which  center  plates 
and  side  bearings  may  bear  to  derailments. 
The  first  step  taken  by  the  committee  was  to  carry  out  the  in- 
structions of  the  executive  committee,  to  review  the  previous  re- 
ports on  center  plates  and  side  bearings,  and  a  synopsis  of  the 
reports  presented  to  the  1900-1-2-3-4  conventions  was  given,  i 

RECOMMENDATIONS.  . 

Friction  should  be  reduced  as  much  as  possible,  and  as  hard- 
ness and  rigidity  of  form  have  a  direct  bearing  on  this,  and 
ample  strength  being  important,  the  committee  recommends  the 
use  of  cast  steel  center  plates  for  large  capacity  cars  and  malle- 
able iron  or  cast  steel  center  plates  for  smaller  capacity  cars. 
.  The  committee  believes  that  it  is  desirable  to  lubricate  ordi- 


nary center  plates  and  recommends  that  this  be  done  at  fre- 
quent intervals. 

Taking  into  consideration  the  information  which  has  been  re- 
ceived as  to  the  durability  of  anti-friction  center-plates,  the  com- 
mittee cannot  now  recommend  their  use  as  the  standard  practice 
of  the  Association,  but  considers  further  investigation  desirable. 

While  the  resistance  of  the  trucks  to  turning  might  perhaps 
be  reduced  by  placing  the  side  bearings  nearer  to  the  center  plate 
than  is  the  common  practice,  the  tendency  of  the  car  to  roll 
would  be  increased. 

The  committee  recommends  adopting  as  standard  for  passen- 
ger cars : 

A  spread  of  SSYz  inches  center  to  center  of  side  bearings  on 
six-wheel  passenger  car  trucks  with  outside  bearings.  A  spread 
of  60  inches  center  to  center  of  side  bearings  on  four-wheel 
passenger  car  trucks.  That  side  bearings  on  passenger  cars  be 
placed  just  in  contact,  but  carry  no  load. 

The  various  designs  of  trucks  and  bolsters  in  use,  and  the 
tendency  to  use  steel  construction,  make  it  impracticable  to  rec- 
ommend standard  heights  of  side  bearings  or  their  height  relative 
to  the  height  of  the  center  plate  on  passenger  cars. 

The  committee  recommends  adopting  as  standard  for  freight 
cars : 

A  spread  of  60  inches  center  to  center  of  side  bearings.  A 
clearance  of  not  less  than  J4  of  an  inch  nor  more  than  ^  of  an 
inch  between  upper  and  lower  side  bearings  when  new. 

The  various  designs  of  trucks,  bolsters  and  steel  underframe 
constructions  in  use  make  it  impracticable  to  recommend  stand- 
ard heights  of  side  bearings  or  their  height  relative  to  the  height 
of  the  center  plate. 

The  investigations  of  the  committee  warrant  them  in  stating 
that  the  use  of  anti-friction  side  bearings  will  reduce  flange  wear 
and  lessen  the  probability  of  derailment. 

As  it  is  not  proper  to  recommend  as  a  standard  any  specific 
patented  device,  the  committee  recommends  only,  for  passenger 
and  heavy  capacity  freight  cars,  the  use  of  side  bearings  em- 
bodying the  anti-friction  principle  in  any  form  that  insures  sim- 
plicity and  durability  to  the  greatest  possible  extent. 

In  view  of  the  importance  of  tests  to  be  recommended  later, 
the  committee  does  not  suggest  any  change  in  the  M.  C.  B.  stand- 
ard center  plate. 

There  is  evidence  that  derailments  have  in  many  instances  re- 
sulted from  the  use  of  side  bearings  carrying  too  great  a  pro- 
portion of  the  load  when  used  with  rigid  underframes,  and  from 
the  binding  of  improperly  constructed  center  plates  and  side 
bearings,  which  causes  the  wheel  flanges  to  crowd  and  climb  the 
rail. 

The   greatest  practical   freedom   of  movement   of  the  trucks 
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which  allows  of  their  adjusting  themselves  to  curvature  and  in- 
equality of  track  is  believed  by  the  committee  to  be  of  vital 
importance,  not  only  because  there  is  less  probability  of  derail- 
ment, but  also  because  wheel  Hange  wear  and  the  danger  from 
broken  wheels  is  diminished. 

The  conunittee  therefore  calls  attention  to  the  importance 
of  this  matter  and  recommends  that  an  appropriation  be  made 
for  the  purpose  of  conducting  further  tests,  not  only  of  various 
forms  of  common  center  plates  and  side  bearings,  but  also  of 
different  types  of  anti-fricticju  center  plates  and  side  bearings. 
Tests  should  be  made  for  the  purpose  of  determining  the  best 
location  of  side  bearings. 

MINORITY    REPORT. 

While  recognizing  the  desirability  of  fixing  uniform  dimen- 
sions for  as  many  parts  of  cars  as  possible,  I  cannot  agree  to  sub- 
scribe to  the  above  report,  in  so  far  as  fixing  the  distance  from 
center  to  center  of  side  bearings  at  60  inehcs  for  freight  cars, 
when  the  investigation  of  the  committee  shows  that  freight  cars 
are  in  existence  having  side  bearings  located  from  48  inches  cen- 
ter to  center,  to  70  inches  center  to  center. 

To  definitely  fix  the  location  of  side  bearings  would,  in  my 
opinion,  require  more  time  and  investigation  than  the  committee 
has  had  opportunity  to  make  since  the  last  convention.  I  have 
been  unable  to  find  that  a  spread  of  60  inches  is  preferable  to  a 
spread  of  either  48  inches  or  70  inches. 

D.  F.  Crawford. 


bers.  As  difficulty  has  been  found  in  reconciling  the  diverging 
views  as  to  the  maximum  and  minimum  allowable  projection  of 
running  boards,  the  committee  recommends  that  it  be  continued 
for  another  year,  to  give  the  subject  further  consideration. 


Box  Car  Doors  and  Fixtures. 


Location  of  Ends  of  Running  Boards. 


Committee — E.  A.  Miller,  chairman ;  T.  A.  Treleaven,  R.  H. 
Parks,  F.  W.  Chaffee,  J.  Coleman. 

During  the  year  past  valuable  data  has  been  accumulated  and 
considerable  correspondence  has  been  carried  on  with  the  mem- 


Committee — C.  S.  Morse,  chairman ;  J.  A.  McRae,  O.  M.  Stim- 
son,  J.  r.  Young,  W.  Percy. 

The  committee  has  made  a  new  drawing  for  M.  C.  B.  Sheet 
F,  which  shows  a  side  door,  door  sto[)s,  bottom  guides,  chafing 
strips,  wedges,  hasp,  hasp  holder  and  handle ;  also,  the  location 
of  the  door  stops,  guides  and  chafing  strip. 

The  door  has  been  designed  for  an  opening  six  feet  wide, 
and  heiglit  suital)le  for  a  car  of  the  inside  dimensions  approved 
by  the  American  Railway  Association  and  the  recommended 
practice  of  the  M.  C.  R.  Association.  The  sheathing  of  the  door 
should  not  be  driven  tight,  in  order  to  prevent  warping  as  much 
as  possible. 

The  closed  door  stop  should  be  of  wood  3^4  inches  wide,  se- 
cured by  six  J/2-inch  bolts.  The  bolts  should  be  staggered  to 
prevent  splitting  the  wood.  There  should  also  be  at  least  two 
metal  closed  door  stops,  each  secured  with  two  J/2-inch  bolts  with 
furring  under  the  sheathing. 

The  door  stops  for  the  open  door  position  should  be  at  least 
two  in  number  and  provided  with  lips.  Each  stop  should  be 
secured  with  not  less  than  two  J^-inch  bolts,  with  furring  under 
the  sheathing,  unless  posts  or  girths  are  available. 

There  should  be  two  i-inch  half-oval  chafing  strips  to  protect 
the  sheathing  back  of  the  door  when  open ;  one  strip  located 
near  the  bottom  and  the  other  at  about  one-half  the  height  of 
the  door. 
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There  should  be  at  least  four  bottom  guides,  located  so  that 
;iot  less  than  two  guides  will  engage  the  door  in  any  position. 
I::ach  guide  should  be  secured  to  the  sill  of  the  car  by  at  lea§t 
two  J/^-inch  bolts.  The  bolts  for  the  guide  at  rear  corner  of 
door  in  closed  position  should  have  the  nuts  riveted  over  or 
holts  locked  in  other  suitable  manner. 

The  door  hasp  staple  should  be  secured  with  two  H-inch  car- 
riage bolts,  with  the  nuts  inside  and  a  washer  under  the  nuts. 
Ihe  frame  should  be  counterbored  for  the  thickness  of  the  nuts. 
The  door  hasp  fastener  should  be  secured  with  not  less  than  two 
;  8-inch  bolts,  with  the  nuts  inside,  and  it  is  recommended  that 
the  fastener  have  a  llange  that  will  lip  over  the  back  of  the 
wooden  door  stop.  The  door  hasp  fastener  is  a  specialty  which 
IS  usually  purchased  from  manufacturers,  therefore  no  draw- 
ing has  been  made. 

The  use  of  door  hangers  of  patented  designs  has  become  al- 
most universal,  therefore  it  does  not  seem  desirable  to  attempi 
to  show  a  design  for  them,  kach  door  hanger  should  be  secured 
with  not  less  than  three  bolts  at  least  ^-inch  diameter  with  nuts 
outside. 

The  track  for  the  door  hangers  should  be  of  some  standard 
structural  steel  shape  at  least  3-16  inch  thick,  which  is  readily 
procurable  on  the  market.  The  track  should  serve  the  double 
purpose  of  a  runway  for  the  hangers  and  a  weather  proof  and 
spark  proof  door  hood.  The  track  should  also  be  arranged  so 
that  the  door  cannot  drop  oflf  if  the  hangers  are  broken. 

End  doors  are  not  generally  used  on  box  cars,  therefore  the 
end  door  and  li.xtures  for  them  have  been  omitted. 


Protective  Coatings  for  Steel  Cars. 


Committee — G.  E.  Carson,  chairman;  T.  Rumncy,  S.  A.  Crom- 
well. 

The  committee  at  this  time  has  some  few  cars  under  test,  as 
follows : 

One  car  covered  with  a  coating  of  crude  petroleum  oil; 

One  car  painted  with  special  black  paint  and  covered  with  a 
coating  of  good  lish  oil; 

One  car  painted  with  special  black  paint  and  covered  with  a 
coating  of  locomotive  cylinder  oil ; 

One  car  painted  with  common  paint  and  covered  with  equal 
parts  of  raw  linseed  oil  and  pure  glycerin ; 

One  car  painted  wth  common  paint  and  covered  with  Cleanola; 

One  car  painted  with  common  paint  and  covered  with  well- 
rubbed-in  commercial  tallow. 

All  of  the  above  cars  were  sprayed  on  the  inside  with  crude 
petroleum  oil. 

Following  are  the  recommendations  as  far  as  the  committee 
lias  gone: 

Suitable  buildings  should  be  provided  for  the  painting  of  carS, 
so  that  the  painting  of  the  equipment  would  not  necessarily  be 
confined  to  certain  seasons  of  the  year. 

In  the  preparation  of  the  assembled  parts  of  new  cars,  they 
should  not  be  exposed  to  the  weather  or  permitted  to  rust  be- 
fore their  assemblage.  In  all  cases  where  metal  is  placed  against 
metal,  either  riveted  or  bolted,  it  should  be  free  from  flash  or 
rust  and  covered  with  one  or  two  coats  of  red  lead,  and  the  mix- 
ture be  heavy  enough  to  exclude  moisture.  But  this  precaution 
will  avail  little  unless  extra  care  is  taken  that  all  the  steel  parts 
lit  evenly. 

After  cars  are  ready  for  the  first  coating,  it  is  necessary  that  all 
flash  and  rust  be  removed.  This  should  be  done  under  rigid  in- 
spection. Unless  the  flash  is  removed  it  will  invariably  begin 
to  fall  off  inside  of  a  year  and  continue  as  long  as  any  remains, 
regardless  of  the  number  of  coats  of  paint  applied.  It  is  recom- 
mended that  all  flash  and  rust  be  removed  by  sand  blast,  where 
possible.  Dry  cleaning  (which  is  not  as  satisfactory)  is  also 
recommended  by  using  steel  scratch  brushes,  sandstone,  or  any 
tools  which  will  answer  the  purpose,  being  particular  to  remove 
all  the  dust  with  suitable  brushes  or  dusters.  After  following 
either  of  these  cleanings,  the  application  of  three  coats  of  paint 
at  twenty-four-hour  intervals  is  suggested.  ~y  '/'y^yr\,':;,''  .'■^■:.;.-- 

In  the  preparation  of  cars  for  repainting,  cleaning  by  sand 
blast  is  recommended,  but  if  this  cannot  be  done,  then  use  the 
dry-cleaning  process,  as  previously  mentioned.  After  the  dry 
cleaning,  two  coats  of  standard  paint  should  be  applied  at  twenty- 
four-hour  intervals. 

After  taking  all  these  precautions  to  protect  the  outside  of  the 
car,  under  ordinary  conditions  it  is  necessary  to  repaint  at  the 
expiration  of  three  years,  and  where  conditions  are  unfavorable 
to  the  equipment  it  will  be  necessary  to  repaint  oftener. 

The  committee  cannot  be  too  emphatic  as  to  the  necessity  of 
taking  the  proper  care  of  the  exterior,  and  regrets  not  being 
able  to  give  the  interior  equal  care. 

The  best  of  paint  should  be  used  in  order  to  prevent  rust  after 
painting,  and  by  using  paint  which  has  the  greatest  wearing 
elasticity,  the  less  liability  there  is  for  the  penetration  of  moist- 
ure. Adhesion  is  just  as  important,  and  to  have  perfect  ad- 
hesion, the  paint  should  dry  from  the  inside  out,  the  same  as 
good  varnish. 


Elasticity  must  also  be  considered,  for  where  adhesion  is  per- 
fect and  no  elasticity  in  the  materials,  we  cannot  hope  for  good 
results.  For  the  reason  that  expansion  and  contraction  of  the 
plates  must  be  provided  for,  the  use  of  linseed  oil  or  its  equiva- 
lent is  preferred.  .:-'-'::<-^  ■'■'■■-'.  '''■■''■■!'." %'-K 

The  painting  of  the  inside  of  steel  cars  has  been  thought  by 
some  to  be  beneficial,  but  the  committee  can  see  no  lasting  bene- 
fits in  this,  and  do  not  recommend  it,  but  is  of  the  opinion  that 
coating  the  interior  of  the  cars  about  once  every  six  months 
with  black  oil  would  act  as  a  preservative. 

Further  than  this  the  committee  is  not  able  to  offer  any  rec- 
ommendations, and  asks  to  be  continued  for  another  year  in 
order  to  determine  the  results  of  the  tests  which  are  being  made. 


Triple  Valve  Tests. 


ConiTnittee— a!  Ji  Cota,  chairman;  fe.  K.  Rciadm?,  fi.  W.  Pratt, 
F.  H.  Scheffer,  D.  C.  Ross. 

The  committee  reported  that  the  new  loo-car,  lo-inch,  brake- 
cylinder  testing  rack  has  been  built  and  shipped  to  Purdue  Uni- 
versity  at  Lafayette,  Indiana,  and  that  the  material  is  now  stored 
awaiting  the  completion  of  a  room  that  is  being  especially  built 
for  housing  the  lest  rack.  This  building  will  be  completed  about 
June  20.  --^  •  ':  '■■', 


Journals  on  Standard  Axles. 


The  topical  discussion  on  the  question:   "Should  journals  of 

.standard  axles  when   fillets  are  partially  worn,  be  made  longer 

in  order  to  get  in  a  full  size  fillet?     If  so,  what  should  be  the 

limit  of  the  lengtli  of  journals.''"  was  opened  by  W.  E.  Fowler 

(Can.  Pac.)  as  follows: 

"There  are  very  few  iron  axles  put  uniler  modern  freight  cars. 
The  axle  of  to-day  is  that  made  of  open  hearth  steel,  a  mate- 
rial which  does  not  give  good  service  in  carrying  heavy  loads,  or 
in  sustaining  severe  shocks  if  its  outline  be  disposed  into  sharp 
corners  or  angles,  and  the  designers  of  the  M.  C.  B.  standard 
axles  accordingly  have  provided,  that,  where  there  is  a  step  or 
change  of  diameter,  there  shouhl  be  a  fillet  or  curved  graduated 
connection  between  the  larger  and  smaller  diameters,  since  if  a 
sharp  corner  or  right  angle  be  allowed,  a  fracture  is  invited  at 
that  point,  and  a  great  loss  of  property  will  probably  ensue. 

"The  lengthening  of  journals  of  axles  in  order  to  replace  worn 
fillets  is  a  practice  which  is  more  or  less  followed  on  all  railroads, 
but  so  far  as  my  knowledge  extends,  there  are  no  generally  ob- 
served limits  to  this  extension  of  length.  In  my  opinion  an 
axle  with  the  journal  fillet  entirely  worn  out  should,  when  with- 
drawn for  changing  wheels,  be  scraped.  The  reformation  of 
the  entire  fillet  with  the  consequent  lengthening  of  the  journal, 
is  an  unsafe  practice,  as  when  the  fillet  is  quite  worn  out  there 
is,  in  all  probability,  an  incipient  crack  where  the  fillet  formerly 
was,  and  it  is  only  inviting  trouble  to  return  such  axles  to  ser- 
vice. 

"Considering  the  disastrous  results  that  follow  a  broken  jour- 
nal, I  think  "an  ounce  of  prevention  is  worth  a  pound  of  cure" 
in  this  as  in  many  other  cases,  and  the  prevention  consists  in 
scrapping  all  axles  with  worn  otit  fillets. 

"There  are,  however,  many  axles  drawn  from  service  on  ac- 
count of  wheel  failures  that  have  fillets  partially  worn,  and  which 
may  in  the  opinion  of  many  be  made  fit  for  long  further  service 
by  putting  them  in  the  lathe  and  lengthening  back  the  dust  guard 
shoulder  and  so  renew  the  fillet,  so  essential  to  the  load  carrying 
ability  of  the  journal. 

"I  think  it  will  be  agreed  generally  that  excessive  lateral  move- 
ment of  the  journal  bearing  on  the  journal  (which,  of  course, 
means  also  movement  of  the  superimposed  load)  is  not  desir- 
able, in  fact,  that  it  is  injurious  to  wheels,  axle,  and  truck,  cat 
body  and  track,  and  in  view  of  the  heavy  loads  now  carried,  the 
speed  attained  and  the  consequent  stresses  on  the  wheel  flange, 
we  should  make  our  wear  limits  less  and  our  inspection  more 
rigid,  to  preserve  the  same  factor  of  safety  with  the  heavy  ca- 
pacity car  and  the  high  speed  that  we  formerly  had  with  the 
light  car  and  low  speed. 

"We  have  limits  of  diameter  for  journals,  wheel  scats  and 
axle  centers,  we  have  limits  for  thickness  of  collars,  and  we 
should  have  limits  for  length  of  standard  journals,  for  the  rea- 
sons enumerated,  as  also  to  keep  within  reasonable  limits  the 
lateral  movement  of  journal  bearings  (and  consequently  the 
truck  frame)  on  the  journals. 

"In  view  of  my  opinion  that  only  partially  worn  fillets  should  be 
reformed  by  lengthening  the  journal,  I  think  that  a  length  limit 
of  71/2  inches  should  be  set  for  7-inch  journals,  S^z  inches  for 
8  inch  journals,  and  9J/I  inches  for  9-inch  journals,  and  loj/^ 
inches  for  lO-inch  journals."        •  t''^^      "^"t 

Mr.  Hennessey  agreed  with  Mr.  Fowler  and  on  a  motion  by 
Mr.  Forsyth  the  subject  was  referred  to  the  committee  on  stand- 
ards. 
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REGULATING  DIRECT  STEAM  HEATING  SYSTEM 


The  Safety  Car  Heating  &  Lighting  Company  has  developed 
a  regulating  system  of  direct  steam  heating  to  meet  the  desire 
of  railroads  for  a  steam  heating  system  which  is  capable  of  easy 
adjustment  to  meet  the  varying  conditions  of  outside  tempera- 
ture. The  most  practicable  method  of  accomplishing  this  result 
is  by  so  arranging  the  system  that  the  amount  of  radiating  pipe 
in  service  may  be  varied  at  will.  It  is  not  possible  to  secure  the 
best  results  by  maintaining  a  constant  radiating  surface  and 
varying  the  steam  pressure,  as  there  is  not  sufficient  difference 
in  its  tendency  to  heat  the  surrounding  air  between  a  pipe  con 
taining  steam  at  say  45  pounds  (jyo  degrees  I'ahr. )  and  one  at 
2  pounds  pressure  (218  degrees  Fahr.).  This  allows  a  possible 
reduction  in  temperature  of  the  radiating  pipes  of  72  degrees,  or 
but  2S  per  cent.  Neither  can  this  result  be  accomplished  by 
maintaining  steam  in  the  radiators  at  atmospheric  pressure,  as 
it  is  then  neither  possible  to  increase  nor  diminish  the  tempera- 
ture of  the  radiators,  and  no  control  whatever  is  had  of  the 
amount  of  heat  delivered  to  the  car. 

!n  this  new  arninj-'enienl  there  are  a  total  of  four  radiating 
pipes  running  the  length  of  the  car,  two  being  located  on  each 
side,  and  each  pipe  being  supplied  with  independent  admission 
valve  and  automatic  trap  for  taking  care  of  the  water  of  con- 
densation. It  is  thus  possible  to  use  either  one,  two,  three  or 
four  pipes,  at  a  time ;  or,  considering  four  pipes  as  the  maxi- 
mum, to  reduce  the  heating  effect  either  25,  50,  or  75  per  cent., 
as  may  be  desired. 

The  live  steam  is  taken  from  the  train  pipe  by  means  of  a 
cross,  and  passes  through  a  i"  pipe  to  admission  valves  located 
on  opposite  sides  of  the  car.  When  both  these  valves  and  sup- 
plementary valves  in  the  lower  radiating  pipe  are  opened  wide, 
steam  will  enter  both  the  upper  and  lower  pipes  of  the  system, 
and  the  maximum  heating  effect  will  be  obtained.  The  supple- 
mentary valve,  which  controls  the  lower  pipe,  is  arranged  to 
lie  operated  by  a  key  or  wrench,  the  object  being  to  keep  this 
valve  closed  the  greater  part  of  the  time,  thus  avoiding  over- 
heating the  car.  This  will  also  very  materially  assist  in  pre- 
venting the  rear  cars  from  being  robbed  of  steam  when  first 
heating  up  long  trains.  In  very  cold  weather,  however,  if  more 
radiating  surface  is  desired,  this  valve  is  opened  on  either  one 
or  both  sides  of  the  car. 

It  will  be  readily  appreciated  that  the  use  of  this  system  will 
not  only  result  in  a  substantial  saving  in  steam  consumption 
while  the  car  is  in  actual  service,  but  will  also  considerably  re- 


duce the  cost  of  keeping  cars  warm  at  terminals  and  yards,  as 
ordinarily  a  car  which  is  not  moving  and  whose  doors,  win- 
dows and  ventilators  are  closed  may  be  kept -sufficiently  warmed 
by  the  use  of  but  one  of  the  four  radiating  pipes,  with  a  con- 
sequent saving  in  the  amount  of  steam  consumed. 

Construction. 

At  a  point  about  two-thirds  the  length  of  the  car  from  the 
steam  inlet,  a  special  2"  x  1"  eccentric  tee  is  located  in  each 
radiating  pipe.  This  tee  is  cast  vvitli  a  vertical  web  or  wall  in 
which  arc  two  opening.s,  one  tapped  with  ^"  pipe  thread  and 
the  other  being  a  small  hole  for  the  purpose  of  facilitating  drain- 
"•ge.  A  ^"  pipe  which  is  screwed  into  the  larger  opening  lays 
al.>ng  the  bottom  of  the  2"  radiating  pipe  and  extends  to  a 
coupling  locator!  a  few  feet  from  the  end  of  the  2"  pipe.  One- 
inch  i)ipes  connect  these  special  tecs  with  fitting,  in  which  arc 
incorporated  a  blow-off  valve  and  two  horizontal  traps,  and 
constructed  in  such  a  manner  that  each  of  the  i"  pipes  is  inde- 
pendently connected  through  a  separate  passage  with  its  corre- 
sponding trap.  The  blow-off  valve  is  so  arranged  that  it  may 
be  used  to  operate  both  the  upper  and  lower  pipes.  Into  the 
outlet  of  each  trap  and  of  the  blow-off  valve  is  screwed  a  l^" 
<lrain  pipe,  passing  down  through  the  car  floor. 

In  order  to  understand  the  operation  of  this  system,  suppose 
all  valves  to  be  closed.  Now,  if  either  of  the  main  admission 
valves  be  opened,  steam  will  enter  and  pass  along  the  upper 
2"  radiating  pipe  on  one  side  of  the  car  until  it  reaches  the 
special  tee.  It  will  then  pass  through  the  54"  pipe  (which  is  in- 
<roduccd  to  prevent  air  being  pocketed  in  the  dead  end  of  the 
rad'ator).  expand  and  fill  the  remainder  of  the  2"  pipe,  and 
pass  through  the  i"  connection  to  the  inlet  of  one  of  the  auto- 
matic traps.  This  trap  consists  of  a  brass  pipe  extending  hori- 
zontally nearly  to  the  radiator  and  containing  a  small  iron  rod 
permanently  attached  to  one  end  of  the  brass  pipe,  the  other  end 
being  free  to  slide  and  carrying  an  adjustable  disc  which  seats 
against  the  end  of  the  brass  pipe.  When  the  car  is  first  put 
into  servjcc,  this  trap  is  opened  wide  and  steam  allowed  to  blow 
through  it  until  it  is  thoroughly  hot.  It  is  then  closed  by  turn- 
ing t:p  the  projecting  stem  with  a  key  or  wrench  and 
permnnently  securing  it  by  means  of  a  locknut.  Thereafter 
the  trap  will  require  no  further  adjustment,  as,  on  account  of 
the  difference  in  contraction  or  expansion  between  the  iron 
rod  carrying  the  valve  disc  and  its  surrounding  brass  pipe,  the 
valve  will  tend  to  open  when  the  trap  cools,  or  close  when  it 
becomes  warmer,  thus  automatically  allowing  the  water  of  con- 
densation but  no  steam,  to  pass  out  through  the  drain  pipe. 
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It  will  be  noted  that  the  traps  are  adjusted  and  the  entire 
system  operated  from  within  the  car,  making  it  unnecessary  to 
get  under  the  car  lor  any  purpose. 

The  operation  of  each  of  the  other  three  radiating  pipes  is,  of 
course,  identical  with  that  of  the  one  referred  to,  and  any  of 
the  radiators  may  be  turned  on  or  off  at  will  without  the  neces- 
sity of  touching  the  traps  or  blow-off  valves  in  any  way.      • 

On  account  of  the  traps  being  wholly  within  the  car,  it  is 
practically  impossible  for  them  to  freeze ;  but  even  should  cither 
of  them  become  frozen  after  steam  has  been  cut  off  from  the 
car,  it  could  still  be  readily  thawed  out  by  simply  turning  steam 
on  the  remaining  pipes. 


the  compound  rest  screw  iiave  micrometer  collars.  The  friction 
knobs  for  throwing  in  and  out  the  gears  and  the  longitudinal 
feeds  arc  made  with  a  series  of  small  l>eads  on  the  circumfer- 
ence, thus  allowing  the  operator  to  get  a  better  grip  on  them. 
The  rack  pinion  is  so  made  that  it  may  be  withdrawn  at  any 
time  when  chasing  threads. 

The  machine  illustrated  is  equipped  with  a  modification  of  the 
rapid  change  system  generally  used,  and  also  with  a  rapid  feed 
changing  bo.x,  which  furnishes  six  feeds  in  geometrical  progres- 
sion. If  desired  the  lathe  may  be  equipped  with  the  well-known 
Ideal  rapid  change  gears.  Whichever  arrangement  is  used  an 
automatic   stop   and   reverse    is   arranged    for,   it   being  possible 


SPRINGFIKLU   KAl'll)   KKDUCTION    LATHE, 

HIGH  POWER  RAPID  REDUCTION  LATHE. 


A  recent  design  of  the  No.  3,  19-inch,  high  power,  rapid  re- 
duction lathe,  motor  driven,  made  by  the  SpringficM  Machine 
Tool  Contpany,  Springfield,  C).,  is  shown  in  the  illu.st'ration  above. 
To  obviate  the  heavy  and  cumbersome  construction  which  would 
be  necessary  to  make  the  proper  reduction,  between  the  motor 
and  spindle  speeds,  tlirough  gearing,  a  silent  chain  is  used.  The 
motor  shown  is  of  the  variable  speed  type — 500  to  i,ooo  r.  p.  m. 
— and  has  a  capacity  of  7J/2  h.p. 

The  higher  spindle  speeds  are  obtained  by  driving  the  spindle 
direct  from  the  motor.  The  intermediate  speeds  are  ol>taine<l 
through  a  train  of  gears  consisting  of  one  set  of  spur  and  one 
set  of  spiral  gears.  The  use  of  spiral  gears  makes  it  possible 
to  turn  out  work  with  a  very  fine  finish.  The  slow  speeds  are 
obtained  through  a  double  set  of  back  gears.  Tlie  mechanical 
speed  changes  are  made  by  positive  steel  clutches  .so  arranged 
that  the  machine  does  not  have  to  come  to  a  dead  stop  before 
the  changes  can  be  made.  The  motor  driven  lathe  provides  for 
a  variation  of  spindle  speed  ranging  from  10  to  285  r.  p.  m.  The 
same  lathe,  belt  driven,  has  ten  mechanical  changes  of  speed,  and 
with  a  two-speed  countershaft  is  designed  to  give  a  cutting 
speed  of  80  ft.  per  minute  for  diameters  from  i'/2  to  18}/^  in. 
The  motor  controller  is  placed  at  the  rear  of  the  bed  and  is 
operated  by  the  handle  shown  to  the  right  of  the  carriage. 

The  head  is  heavily  ribl)ed  and  tied  together  at  all  points 
where  it  is  liable  to  heavy  strains.  The  spindle  is  extra  heavy 
and  runs  in  large  journals  of  lumen  bearing  metal.  The  spindle 
and  back  shaft  journals  are  oiled  by  babbit  rings  of  triangidar 
shape,  which  furnish  a  plentiful  supply  of  oil.  The  tail  stock  is 
very  rigid  and  heavy.  The  carriage  is  of  a  new  design,  being 
heavier  and  having  larger  bearing  surfaces  than  generally  used, 
adapting  it  for  the  heavy  duty  for  which  the  lathe  has  been  de- 
signed. The  compound  rest  is  also  of  a  new  design  and  is 
clamped  by  bolts  on  either  side.    Both  the  cross  feed  screw  and 


to  control  the  reverse  from  either  the  head  or  the  apron.  Tests 
have  been  made  on  60  jioint  carbon  steel  with  a  feed  of  s/.l-  '"-. 
a  reduction  in  diameter  of  ij..  in.,  and  a  cutting  speed  of  60  ft. 
per  minute.  One  of  these  lathes  was  on  exhibhiun  at  the  Atlan- 
tic City  conventions  in  June. 


SUCCESS  CHEMICAL  FIRE  EXTINGUISHER. 


The  II.  W.  Johns-Mauvillc  Company,  lOo  William  strwt,  New 
York,  has  recently  brought  out  a  new  iMirlable  fire  extinguisher. 
This  extinguisher  is  unusually  strong  and  heavy  and  is  made 
of  non-corrosive  materials  tliroughoui.  The  body  is  of  extra 
heavy  cold  rolled  copper  securely  riveted  and  reinforced  and  is 
tested  to  a  pressure  of  350  lbs.  or  four  times  the  required 
strength.  The  hose,  which  is  tcstc<l  to  400  lbs.  t«)  the  square 
inch,  is  joined  to  the  body  by  a  swivel  ground  joint  and  cannot 
be  pulled  off,  being  detachable  only  by  means  of  a  wrench. 

The  extinguisher  is  put  into  action  by  simply  being  turned 
bottom  side  up  and  the  resultant  mixture  of  the  sulphuric  acid 
in  the  bottle  secured  in  a  brass  cage  on  the  interior,  with  the 
three  gallons  of  water  charge<l  with  bicarbonate  of  soda,  de- 
velops instantly  a  pressure  sufficient  to  send  a  chemical  stream 
a  distance  of  50  ft.  The  flow  of  the  sulphuric  acid  is  automat- 
ically regulated  so  that  the  correct  amount  of  gas  is  generated 
at  all  times  and  explosion  is  impossible.  The  chemical  stream 
from  this  extinguisher  acts  as  a  blanket  and  smothers  the  fire; 
the  acid,  however,  is  all  neutraUzed  before  it  leaves  the  machine 
and  the  stream  will  not  injure  the  material  with  which  it  comes 
in  contact.  This  extinguisher  is  approved  by  the  National  Board 
of  Fire  Underwriters. 


Convention  of  Railroad  Master  Blacksmiths'  .\ssociat1on. 
— The  sixteenth  annual  convention  of  the  International  Railroad 
Master  Blacksmiths'  Association  will  be  held  at  the  Grand  Ho- 
tel, Cincinnati,  O.,  Atigust   18,   19  and  20.     At  this  conveution 
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REGULATING  DIRECT  STEAM  HEATING  SYSTEM 


Jill  S.iKU  I  ;ir  JIVatiiij*  jk-  LijrTitiiijr  'Com]^^^  li;i-  «levOl«>|>» '1 
I  retiiiliitiii};  >\>*tviii  <••  ilirLCi  suain  lualinji  li>  iiirrt  tlio  <U>ir»' 
"«  railri>a«Ts  io^-a.  fitt-aiH  hiMtiny  systtiH  vvliu-li  is  capaltk-  (if  lasy 
a<ijiistiiuiil  ti)  HKit  tlir  yaryinii  foiulifioHs  ««f  unt>i«k-  ti.iii|ura 
turr.  Tlif  must  i>racnL"il>U'  iiulliod  <>f  aLC<.iniili»liiii'^  ilii-,  il-ijIi 
i>  1»y ->»ii  arraiiKifJi;  ilu-  !fy>uiii  tFiai  ilif  aniinnit  ni'  railiatiiiy  pip*' 
lu  svrvit'tr  imiy  Th' .V  will      li  i~  n<i!  pM>-iM,    t.,  -(cnrf  iIil 

l»V,'yt  Jtsillfs.  hy.  maiiitailjiiiii   ;l   copMam    vailiatin:^    >urla«.(.'    aii'l 
varyini;   tin-   >'li'aui   prr-Nnrc,   a-   llii  i\-   i^   11..1    -niTuit  ni    ililTi  rriic- 
III  its  timlvlu-y  l<.>.hiat   thi;  >urr<»ninliii!4  air  lii-twiLii  a  pipe  von 
taiiiiuj;  Sifofyii  at,  say  45  ixdiiuls  ( jf^j  <k-j(ri-cs  I'alir. »  and  ono  at 
-'  p< •mills  prie'sstFre   (vrJ^  «ti-yrri->   Falit,.)i-  ;''lvbi?»  allows  a   ixtssilili 
ri<lit«ii<>ii  iji  liHipcratiirc-  of  tlu   ra<lialiiiii  pipis  <•'  7-  <K'-;rtc>,  or 
l»it»    J5   p«.r   crnt.      WillKT   i-aii    tlii>    risiilt    In-    aic<'nipli-.lK^l   Ity 
Hiaiiitaiiiiii.^  stt°>tiii  W   i1»c   ra«liat«>rs  at  ainiusplurir  prosun-,  as 
n  is  ilmr'iH'Mht-r  iKis^iHc-j«>  ii\crcast' •  »< >r  ilimiiii-li  tli<-  tcinpira 
iiirf  tif   the   ru«-Ttat«>F.*,  .'»n«l  lu>  conlrol   whaii m  r   i-    lia<l   of    tin 
aiiKiHiit  <jf  Iwat  (KlivtTfil  t«>  tlvc  car. 

•11  •lii'i  u«-\v  -•lr^all^'••.lu<*Ilt '  th(rt'  .arc  a  loi.il  .,|'  lOnr  r.nlialiii'-; 
pipes  riun»iiiii?ljic.  Icj>st1i6T  tbi'  c.t^^^  Ixinii   l-xauil  <>n  lacli 

si<lt',  ym|  .(•^'cir  jitpiR  l«;ih^  with   in<liiKii(liiit   adttiis.sioii 

valvi'  au'l  aiifi'iiiatic  trap  for  takiiiii  cnrc  ot'  Hu-  wattr  of  coii- 
<l«-nsation.  It,  is  rhus  iM:>ssil>lf  to  n^,  (iil),r  ,.ik',  two.  three  or 
toiir   pipt'Sj.at  a  liiiKS.  or*  t^^  lom-   pi|it'.H  a>   thf   iiiaxi- 

inuui,  16  .rcrfurtStlTc  iieatttt!:  tiTi'ct  eitht  r  _'5,  50.  or  75  pt-r  cmt., 
a^  inay  ht  <U-sirt'«T,     : 

The  Tivc  stAaiuis   taken   I'roin   tlu    irain   piju    In    nu-atis   of   a 
rross.  aii'l  passes  throu)L{h  a  1"  piiK-  to  a<ltiiis«;ioii   valves  loiatid 
on  o(>posLtt' . sides  of  lliviicar*     \\  lu  n  lioili   these  \alvi<  ami   •>u\>-. 
pleine.iila:i*y  Valve^  nV.  iHe  Imver;  r;i<lianuj»  piiievjrrc  opeiud    uiile. 
ste.iiii  will  enter  1>othih<?iTp|Vcr  ;iiiil  lower  pipes  of  the  system, 
ami  the  iiiaxiinuru  hi  alius  elfLCl  will  lie  vhtahied.     The   sujipK- 
iiieHf.ary   valveV  wltieh   contrnts  tht  Tfi«:eT  pi|»c»  is  arranyecl   to 
he  V'P«T;tted  Tvy  a  ki'^  <»r:.wrendv -tlje  ohjvi't  1>cing  to  kie|>  this 
\  alve  closeil  tllC   Jf*''-''itf''   P.'irt    of   the   time,   thtis   avtiidiiiy   over 
1  eat iiijithi-   ear.     'rhi>  will   also   very   tii.iteri.dly   assist    in   pre 
vet)lini;    the- feaif   cr^irs   fr.opi   hejujj   rohlud   of    si,  am    when    first 
hoatini:  up  loijj;Vtraiivl*:.  W  very  cold  we.it lur.  liouever.  if  more 
radiatitit;   swrfaeo  is   deiHireil.   this    x.ihe   is  opened   on   ( iilu  r   one 
or  lioth  sidis  of  till*  car. 

It  will  he  r«a«lily  appreciated  that  the  list?  of  this  system  will 
not  iHtly  restdt  >1M' a  snlist.iiitial  s.iviiit;  in  steam  cmisuniption 
while  the  car  is  in  actual  service,  luit   will  also  considerahly  re 


dttce  the  cojit  of  keeping  ears   warm  at    termin.ils  ,ind  yardSi  afs 
ordiiiaril>    .i  car    whfi'h    is    not    mo\ii|.^    .md    wliosc    doors,    win 
dows  and  ventilators  .ire  dosi-d  mav   hi   kepi   siihiciinily  w.inned 
hy   the   nsi-  of  Imt   one  of   ilu-   four   radi.ilint;   pipe-,   with  a  eon 
-ei|iu  lit    s;i\iiii;    in    the   amount  *<>f .  Ste.am   cons\miid. 

("oNS  TKIl  rioN. 

At    a   poini    .ihoni    two  ihinls   the   leni;lh  of   the  c.ir    from   tin 
steam   itiK  t.  a   spicial   _'"    s  ,1  "   eccentric   tec   is   located  in   each 
r.idiatiii4i  piiie.     'I'liis  tec  K-  c.;tst  i^vitU  a  vertic.il  ifrelr  or  w.dl  in 
vvliich    are.>t\v.o  oiKiiinys.   oia-   i.ippid    w  ith  ;Vj'V  pipe    ihre.id   an<l 
the  «,>thir  Iniiit;'.!  sniaii  hole  tor  ilu    pnrpose  of  faciliialinii  dr.iin 
■•jfe,     A    '1"  pipi'  which  is  >crew»<l  into  the  lar};er  opeinUi;  lays 
al  111;..;    ilie    liottoin    of    thi'    j"    r.nli.itinti    jii)>e    and   extends    to   a 
conphni;   io,at>  ■'  a    feu    fei  1    from   llu'  «'nd  of  the  j"  jiipe.     (  >ne 
inch    pipes   coniHci    llu  »»•    ^]i,,-i.il    tees   with    littinK.   in    which   are 
hic.ir|)<»raled    a    hlo\\  off    valvi-    and    two    hori/.ont.il    traps,    and 
conslnicterl  in  such  .1  manmr  that  each  of  the  i"  pipes  is  indi 
piiwlenlly  coniucti-d   tlir<"ii.uli   .i   .s<'par;ile  p.issajii-   uiili   it.»»  corre 
spoiiijin!,'   tr.ip.     The  hlow  off  valve  is  so  arr.atijtieil  th.at   it  may 
lie   Used    Ik  o]ier;iIt    lioili    tin    njifier  .and   lower   pijies.      Into   the 
oiiliel    of   each   tr.ip  .llld  of   the  hlow  off  vahe   is   screwe<l  a    !'..■" 
drain   pipe,  p.assinj.?  iloun   throuj^h  the  car  lloor. 

In  order  to  midersiand  ilu  operation  of  this  system,  suppose 
all  valves  to  he  closed.  N'ow,  if  either  of  the  m.iin  admission 
valves  he  opene<l.  su-.im  will  inter  an<l  p.iss  ;don:4  the  npjier 
j"  r.idiatiiiLi'  pipe  on  oin-  side  of  the  Car  until  it  re.iches  the 
>peci.il  le<  li  will  ilieii  i».iss  iliron:.4li  the  •}.'!"  pipe  (which  is  in- 
'••odneed  to  prevent  air  Itiiii;;  pockete<l  in  the  dea<l  emi  of  the 
rat''alor),  exp.ind  .and  lill  the  remainder  of  the  j"  pipe,  and 
jViis.s  throni;h  tlie  i"  coinuction  to  tlie  inlet  of  one  of  the  aut«) 
"iriatic  traps.  This  trap  consasts  of  a  Iir.iss  pip,  ,\tendinK  hori 
/onlalI_\  ne.arly  I0  tin  r.nli.itor  .md  containing  .1  sniall  iron  rod 
I'erniaiuntly  att.ached  to  one  end  of  the  iir.-e-s  pipe,  tlie  other  end 
lieinji  free  to  slide  ami  carryin;;  an  adjnstahle  disc  which  seats 
.ifi.ainst  tlie  end  of  the  brass  piiie.  When  the  ear  is  first  put 
intij  service.  ilii>i  tr.ip  is  o]»eiied  wide  and  steam  allowed  to  hlow 
through  it  until  it  is  thorouuhly  hot.  It  is  then  closed  hy  turn 
iui;  i:p  the  pidi.etiny  -li  in  with  a  key  or  wrench  and 
pirmaiK'titly  S'-ciiritiv;  it  hv  nuai's  of  ;i  jocknut.  Thereafter 
the  tr.ip  will  require  no  further  .atljustment,  as,  on  account  of 
tile  dilYirence  in  contraction  or  exp.msioii  hctween  the  iron 
rod  cirryint;  the  valve  disc  and  its  surrounding  lirass  pipe,  the 
v.dve  will  tend  to  open  when  the  trap  cools,  or  dose  when  it 
hiiome<  warmer,  llins  aiit'im.atieally  .allow  iiiy  the  water  bf.  con 
densation  hut   no  su.iin,  to  pa^-  out   throujih  the  ilrain  pipe. 
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It    will    hr    1H)I>.(1    llial    tlic    traps    an-    ailju^tod   ami    the    lUlirc 

y>tcni  opcnitcd  fnnn  witliiii  the  car,  inakiiip;  it  iiniKCcssat^y  to 

.t  umUr  the  Oi'  ior  any  purpose. 

The  operation  of  tacli  of  the  otjur  three  ra«U.itiiiji  pipes  is;,  <>f 

•iirse,   itleiitieal   with   that  iti  the  oijc   reftrred  1<t,  ati<l  any  of 

lie  radiators  may  l>e  turned  on  or  off  at  will  \viih«»ul  the  neces- 

•  ityof  totichin^  the  traps  or  I'l'-w  off  Valvi-s  fora^^^ 

On   aeeount   of   the   traps  lKinKwhidly,wJtUii4thvv^c^^ 
.ractieally  intpussildi-  for  tiiein  to  free/e  :  hut  evetish<ndd  either 

•  t  then)  heeoMie  fni/en  after  steam  has  heefi  cut  <>lT  from  the 
•ar,  it  conld  still  he  r<adily  thawed  ovU-liy  sittiply  turning  St eatn 
■II   the  remaining  pipes. 


tile  CMWipouiid  re--i  >er».w  li.i\e  niiironteivr  eiillar>.  I  he  I'lieiion 
knoivs  for  throyving  in  and  out  the  B<cnf$  and  tile  4i»ngiiudijia^l 
feeds  Vai-c  ;fliadc:VMU  A  scries  of  smrdt  J>ca«lS  on  iSkv  jdrcuinii<?ir^ 
etiee,  tints  all<>wing  the  <»perator  to  g^t-t  a  hetfer  grip  dn  thcnt. 
The  rack  pinion  i>  sr>  nta<le  Uiat  it  MUijV  Jh;  wWidrawtt  at;  ;^^^ 
tiine  when  eha-^ing  tltreads.  ,■  >C^;  •;  'v  -i;  ;>  ^^^ "  •  •  -  ^' '  ;.r 
;  ;  1^^^  inaHiinr  ilIusinMed  is  ti|iiipiK'Vi  Vith  ;r  ni'WU^Vatimv  or^^^^^ 
rapid  olKingc  systeni  generally  lisedv  auifalx*  with  a  rafviil  ft-ed 
ehaii'-iiuL;  hv>\.  which  furnishes  si\  feeds  in  geonietrioal  proqTt-« 
-ion.  If  desired  vile  lathe  may  In-  tf|Hippe<1  vv ith  liie  well-kuown 
Ideal  rapid  eh.inge  gears.  \\hielnv<T  arrannenui.it  is' used  t«i 
aut oiuatic   stop  ;airi5l.  re\;crt»c  .  ift  arrange*!  '  f«  ^r,  h  1<yi*»g  |>ossilile 
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HIGH  POWER  RAPID  REDUCTION  LATHE. 


\   recent   de>i.mi  of   the  No,  .^,  ic>-iiKh,  liigit  jWnVt-r.  rapid  i\ 
diulion    lathe,    nioi.ir   dn\en,    Mi.i«1e  J»y  the  .Sprinjii'ielcl    Machine 

I  oo]  Company,  ."^priimii.  Id.  ll.i'ii;  ■Juiwn  in  tJle  illusf.ratitiu  a1:H»\v. 

lo  o|i\i,ii<-  till  JKavy  and  ■■innhi  r-onn  e<n)-lrijcti<>n  uliieh  Woilld 
111-  iKeess.iry  to  m.ike   the  propi  r   r<<hution,   heiween  the  motor 

ind  spindle  speeds,  lhroiii;h  i^iaring,  a  silent  chain  i>  iised.     lite: 
ino|<.r  shown  is  of  the  variahic  sfK^d  t.vpev-5Q(V  to 'i,(XJo  Tv  p.  t^^^^ 
an<l  has  a  capacity  o/yli  h4i|.: 

rile  hiiiher  spindle  speeds  are  i^ihtained  1>\   drumti  llu    >piiidle 
'lircit    from   tin    nioiur.      Ihe   interinediate   speevh   ari-   ohtained 
'hroiivih  a   train  of  years  e/Misisling  of  <ViK''':jivr  «t>^^^^ 
Set  of   -piral   yt  ars.     'Iljv  iise  »f'  spirar  geiirs  .iiiakes^^^^^ 
lo  (mn  onl    work   with  a   very   iTne  finish.     The  slow  speeds  are 
"titaiiied   through   a   donlde  set  of   hack  gears.     The  tneihanical 
-peed  ch.iniics  ;ne  made  hy  posit jv;e  steel  dutclteS.  s<,»  arr-tniLied 
;liat    the  machine  d<»cs  not  4ia\'t,"  1<v  t'rmic  tt>  .'V  <K*ad  sUip..l>c^^ 
ihe  changes  can  he  made.     llK'nioiordriveniJatli*"  provides  for 
a  variation  of  spin<lle  spi.i.<|  raniiint;  fnin  lo  to  JS5  r.  p.m.     Thi- 

ame  laliie,  hell  dri\en,  has  teninechanical  changes  < if  ?>5Hed;  aixl 
with    a    two-sj»eeil   eoiiiitershaft    ji^;  fei^ 
-pei  d  of  <^o   ft.   per   ininuie   for  duinKiers  ;;irbnr  >l  I  j   to^ 

ilk'   motor   coiitrolKr   i>   pl.iced   at   the   r<ar  of  the   he<l  and  is 

"luratid  hy  the  handle  >iioun  to  the  right  oi  the  carriajje.     ,   ;■ 

The   he.id    is  heavily    rihhed   ;iiid   lied   together   at    .dl  ixiints 

w  lier»-  ft  is  Uahle  jto  heavy  strains.  :^  The:  splpdle  is  k-xlnt  hcayy 

and  runs  in  l.irne  jonrnrds  of  hnnen  hi  aring  nn-tal.   The  spin<lle 

iiid  hack  shaft  jonrn.ils  are  oiKd  hy  h.ihhij  rings  of  lriani;nku 
>Ii;ipe,  which  fnrni-h  a  jiUnlifnl  ^npjily  of  oil.  Tlu-  tail  slock  is 
vtry  rii;i<l  rnid  heavy.  Tlu  earri;igcv  is  4>f  a  iJeVV  de.sjgn,  ,l«'ittil 
lieavier  and  havini;  laryer  luaring  surf.-rees  thai*  gefu^raUy  used, 

i'laplinti  it   for  the  luaw   duty   for  which  llie  lathe  has  lu-eiT  de 
-i*-;i!i<l.       The    eompomid    rest    is    also   of    ;i    new    desij;n    and    is 

lamped  l»y  bolts  on  cither  si«tc.    Uotli  the  cross  feed  screw  and 


f<.«  Cnjitrol  iIk-  re.vA-fM"  frc»in  ettfier  iIk;  1iea«l  *rt  tht-.apr^Ht^;    ;4VhV 
ha\  c-  lieeti  made  oji  fio  poiiit  earlMHt  Nfvel  ivfjli  a  ree'l  <if .  vX^J"  iir; 
a  refhicfion  in  dianieier  ijf  M  j  in.,  aiid  ;rcnttjt<g  spt^td  »f  <W>  h 
per  nnrinte.     <>i'ie.'<»f  tlh'sivlaUies  *-;»<t  Vitf^^ 
ticvXl'ity  c«Vnv».-mions  inVjime. 

SUCCESS  CHEMICAL  FIRE  EXTINGUISHER. 


,"^^;Ple  H;V\V,  ;Ji»tni>  Alanyille  G«4l|lbMvVl<«»AV«Hi|^i*«^^ 

\< tyk,  tias  r^ceinty  i»rout:ht  .olU  a  new.^iortahle  fffo  extrtigni4»er. 

I  his   eNttngHisher   is    nmi>>uaHv    strong   iuid   Vu-aey   and  is   made 

•  •t  Hon  corrosive  ituiltrials   throughoiji.:     The  biMly  is.  of  t\tr.i 

iH'aiJy  cold :  ndled  A:<*(»per  siV^tirelyv  rivHiHV  a^d  n-infiircvd  and   1  - 

.  tested  :f«*  ■;»:  .|»rcssrtre  of  .?-;o: ,  libs,  fii-  four  liuios,  ifu- ;  r«Mtttirv<l 
strx-nglh.  'rheinise.  which  i-  tesnd  to  400  ;1hs,  tjt  the  -ijuare 
inch,  is  5i>iiud  to  the  hocly  hy  a  swiveJ  groniHl  j<»iiil   and  e.innol 

T»e\iiiiHe<l  off;  UeiiiR  detadi:dde  iviiiy  iij;  njeans  of  a  wrench. 
:  ^'11*^ ^xjxtin^mslier  is  jnit,' iiito  ;w?ti'iw.  i*y   simply  Ik-ing  inrned 
lM>ttoni  side  ti]^  aif«l  the  resultant  tnivthre  of  tlie  suliihuric  acid 
in   the  Uoltle   stinired  in  a  1>rass  ea<;o  rni  the  interior,   wijlt  the 
three  gallons  of   w. iter  ch;n:mt|,  with  Imarltonaie  <•»    sod,i,  <K-- 
\elops  instantly  ii  pressnro  sjttlieie4»t  to  >erit1 -a  dw-'Oiicat  sJrjcam 
a  distancv-  of  50  ft.; Tlie  fl<»\v  "*if  fttc.-Stt1p1n«ric  i^^^ 
ic.illy   reirtilated  .m"»  tliat   the  correct   ainomn   of  iias  is  miu  fated 
at  all  tintes  and  e-\[»Josii>ii   is  iinpitssiiije.     'I'he  cheiimal  stream 
f r« m\  this  extinjiuislWr;, acts  as  a  Idankct  and  stnot hers  the  (ifc : 
ihe  acid,  howeyef .'  i=s  all  neut  raKz<?d  iK^iOrc  Ji  lt?av<'*;  rtie  nwklttMc. 
and  the  streant  will  liot  injure  the  materi.il  with  which  it  conn's 
in  cf.nt;iet.    This  extiiiguislier  i%  ^jjijfr.ayc^l  h^  .ihe  Nkti*^^ 
of  iMTc  I  nderwritcrs.     .  %•      v    -    7  v-  :'"::■' J-  '■^■'' ■ 

CoXVF.NTIrtN  OP  RAir.RO.\p  SlAStftR  iU  A«>.s..\I|-ii},s*   A>s««»  iAtion. 
-    The  sixleenth  annual  convention  of  tlu-  Intern.itiotial  Railro.id 
.Master  Jllacksnmhs'  .\ssociatioii  will  he. held  at  the  tirand  Iht 
I  el,  (riucuHiati,  •  <>>,  -Aiignst    if5,  - 19 '  juid-  ja-     At  tbi^  v«.»n  veulion 
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papers  on  the  following  subjects  will  be  presented :  Flue  Weld- 
ing, George  Lindsay,  chairman ;  Tools  and  Formers  for  Bul- 
dozers  and  Steam  Hammers,  H.  M.  Stewart,  chairman ;  Case 
Hardening,  W.  V.  Laizurc,  cliairman ;  High  Speed  Steel  and  the 
Results  Obtainc<l,  J.  S.  Sullivan,  chairman ;  Piece  Work,  T.  J. 
McCann,  chairman ;  F>ogs  and  Crossings,  T.  F.  Kcane,  chair- 
man;  Locomotive  Frame  Making  and  Repairs,  J.  T.  McSwecney, 
chairman,  and  Thermit  Welding,  G.  W.  Kelky,  chairman.  Mr. 
A.  L.  Woodworth,  Lima,  O.,  is  secretary  and  treasurer  of  this 
association. 


BOOK  NOTES. 


Locomotive  I'jigine  Running  and  Management.     Hy  Angus  Sin- 
clair.    Twenty-second  edition.     Revised   and   enlarged.     430 
pages.      Cloth.      Illustrated.      Published    by    John    Wiley    & 
Sons,  43  I"..   19th  street.  New  York.     Price,  $j.oo. 
This  book  needs  no  description  to  the  older  enginemen  and  t<i 
the  younger  men  it  will  suffice  to  .say  that  its  title  conveys  the 
best  idea  of  the  work  and  is  accurate  in  every  sense  of  the  word. 
If  more  is  needed  it  is  given  in  the  subtitle,  which  states  that 
tiie  book  e.\i)lains   how   to  manage   locomotives   in   running   dif 
ferent   kinds   of   trains   with   economy  and  dispatch;   gives   plain 
descriptions    of    valve   gears,    itijectors.    brakes,    lubricators    and 
other  locomotive  attachments;   treats  on   the   economical  use  of 
fuel  and  steam  and  presents  valuable  directions  about  the  care, 
management  and  repairs  of  locomotives  and  their  connections. 


Locomotives  a  Vapeur.     Hy  Joseph   Xadal.     I'lound  in  cloth;  4'/j 
X  7  in.;  300  pages;  illustrated.     Published  by  the  Encyclo- 
pedic Scientiluiue,  8  Place  tie  L'Odeon,  Paris,  brance.    Price, 
$1.00. 
This   book    deals    in   detail   with    the   design   ami   construction 
of  modern  l-rcnch  locomotives,  being  fully  illustrated  with  ex- 
amples  of   the   latest    and   best    practice    in    that   country.      It   is 
written  in  French. 


CATALOGS 


IN  WRITING    FOR  THE.SK   PLKASE   MENTION 
THIS  JOURNAL,. 


Inter-P»)I.e  Motors. — The  Klcctrc- Dynamic  Co.,  Bayonnr,  N.  J.,  is  issu- 
ing circulars  Nos.  32  and  8.S,  both  being  on  the  subject  of  the  iiitcr-polc 
variable  speed  mitors  fiir  ilriving  machine  tools,  etc.  These  circulars  con- 
tain sonic  very  inten-sting  information. 


The  Foundrymen's  Rei^erence 


. _  I'ooK. — The  Whiting  Foundry  Equipment 

Company,  Harvey,  111.,  is  issuitig  a  hodklet  which,  in  achlition  to  many  of  its 
well  known  devices,  also  contains  a  few  arranpiinents  for  reducing  operat- 
ing costs  in  foundries  that  arc  absolutely  new.  This  company  furnishes 
everything  that  is  needed  in  the  modern  foundry. 

GiSHOi.T  Mr.Ti'oDS  IN  Ram.R'iai.  Sik^ps.  The  (iisholt  Machine  Company. 
Madison,  Wis.,  is  issuing  a  jianiphitt  dtscribing  and  illubtrating  the  (iisholt 
lathes  as  applied  to  railroad  uses:  also  varimis  (;isholt  tools.  These  include 
illustrations  showing  the  machine  .ntid  the  work  which  it  is  capable  of  dniuK. 
Most  of  the  catalog  is  given  \\\>  tn  the  wi>rk  within  the  capacity  of  the  (iis- 
holt lathe  which  was  illn.strated  .an<l  de^ci  il>ed  or.  page  24  of  the  June  issue 
of  this  journal. 

K.MLWAY  Converter  SeB-STATioNS.-The  General  Electric  Company, 
.Schenectady,  N.  Y.,  ho>  just  issued  a  very  annprehensive  bulletin  (No. 
4593),  devoted  to  the  above  subji-ct.  Ihis  luiblication  gives  a  general  de 
scription  cf  the  various  pieces  of  sub-station  apparatus,  including  rotary 
converters,  transfoniiers,  reactances,  blowers,  cables,  switch  l>oards,  etc., 
and  includes  i'lustrntions  of  converter  stations  operated  by  -various  well- 
known  railway  companies.  It  contains  also  plans  and  elevations  showing 
dirterent  arrangements  of  sub-station  apparatus.  Bulletin  No.  4590,  on  the 
subject  of  self-starting  devices  for  alternating  current  motors,  is  also  being 
issued. 


Lathes,  Nalve-Millinc.  ^fAcniNES  a.sd  Oil  Separators. — The  American 
Tool  and  Machine  Company,  100  Beach  street,  Boston,  Mass.,  is  issuing  an 
illustr.-!ted  catalog  showing  a  number  of  new  and  very  interesting  designs 
of  the  above  machines.  The  catalog  is  given  up  principally  to  turret  lathes, 
which  are  shown  in  a  variety  of  sizes  and  with  a  number  of  new  attach- 
ments. .Several  machines  for  separating  oil  from  chips,  turnings  or  cuttings 
of   any  kind   are   also    included. 


Grinpi.sg  PoiNis  Gruund  Down.— The  Norton  Co.,  Worcester,  Mass.,  is 
issuing  a   little    booklet   which   contains  a   large   number   of   roost   valuable 


hints  and  helps  for  all  those  who  have  grinding  to  do.  This  covers  verv 
fully  the  subject  of  the  sdection  of  a  wheel,  the  mounting  and  truing,  tn? 
speed  and  general  sugg-jstions  on  grinding.  These  helps  are  the  result  oi 
a  long  and  very  intimate  experience  of  this  company  in  this  field  and  ar- 
of   the   greatest   value. 


Electric  Gen  krators.  Among  the  bulletins  recently  issued  by  tlu 
Crocker-Wheeler  Con'pany,  Ampere,  N.  J.,  are  No.  103  which  fully  iHii- 
trali  s  and  thoronghly  describes  the  hydn •electric  development  on  the  Cli- 
cago  I)raina};e  Canal,  which  at  present  has  a  capacity  of  ]6,0(»0  h.  p.  an<i 
will  ultimately  deliver  30,000  h.  p.  Bulletin  No.  104  describes  the  type  ot 
direct  current  railway  generators  now  being  built  by  this  company  an.', 
shows    illustrations   of   a    number   of    recent    installations. 


Mallet  Articulated  Compound  Locomotives. — The  Baldwin  Locomotive 
Works,  Philadcliihia.  Pa.,  is  issuing  Record  No.  65,  which  consists  largely 
of  a  very  comprehensive  and  complete  pajicr  read  by  Mr.  Greenough  before 
the  Engineers'  Club  of  Philadelphia,  March,  1908,  on  the  Mallet  Articulate<l 
C'.mpoinid  Locomotive.  The  Record  also  includes  illustrations  and  com- 
plete dimensions  of  a  number  of  designs  of  this  type  of  locomotive  which 
have  been  built  by  thir,  company.  Line  drawings  showing  some  of  tin 
more  important  details  of  several  of  these  designs  are  also  included. 


.SwnATi.sr,  I'jFis. — I'amage  is  often  causc<l  during  hot  weather  by  th' 
collection  of  moisture  on  water  pipes  to  an  extent  which  causes  it  to  <lrip 
aiiit  damage  iiierchaiulise,  -."arpets.  »tc.  The  11.  W.  Johns -Manville  Coiiv 
pa.i'y.  100  \Villi:im  street.  New  York,  is  issuing  a  leaflet  rlescribing  its 
anti-sweat  pipe  covering,  which  is  a  sure  |ireventive  of  this  difficulty  and 
is  very  reasonable  in  price.  The  same  company  is  also  issuing  a  Icafl  t 
descriptive  of  its  Ciimpound  called  "I'Vrro-Cement,"  which  is  used  for 
;.miN>thing  over  and   ailing  in  l)low  h<des  in   iron  and  steel  castings. 


n  )lt  ANn  Pipe  Thrf.\i)1n<:,  anp  \rr  Tapping  Machinery.  -The  Foote- 
I'.urt  Comivany  of  Cleveland  has  issued  a  catalog  describing  the  Reliance 
holt  threading,  pipe  threading  and  ntit  tapping  machinery  and  acccs,sori--s 
made  by  it.  The  catalog  opens  with  a  detailed  <lescription  of  the  Reliance 
die  head  and  :ts  operation.  Other  details  of  the  bolt  cutters  are  then  con- 
sidered, after  which  specifications  and  illustrations  are  prcstnted  for  thv 
different  sizes  an  1  types  of  thc^e  machines.  The  ai>plicati<>n  of  the  moi.ir 
drive  is  also  considered.  Information  is  presented  concerning  adjusta'-le 
tap  chucks,  short  hob  or  master  taps  and  machine  or  nut  taps.  A  short  s«-c- 
tion  describes  the  making  and  rectilt'iig  of  dies  and  this  is  followed  by  n 
numlier  of  rcfcr.Micc  tal)les,  including  information  conccininp  slamlard 
screw  threads;  decimal  eiiuivnlents  of  parts  of  an  inch;  millimeters  in 
inches;  table  of  surface  speeds,  including  the  speeds  recommended  for  cut- 
ting bolts  and  tappino'  nuts;  length  of  threads  cut  on  holts;  English  and 
Whitworth  standard  pit)e  threads;  standard  dimensions  of  wrought  iron 
wel<le<l  pipe;  lap  welded  well  casing  and  a  table  of  areas,  weights  per 
lineal  inch  and  weights  per  lineal  fo<it  of  round  bolt  iron. 


NOTES 


Wilms  C.  ^oriRF.  Mr.  S<iuire  announces  that  he  has  opened  an  office 
as  manufacturers  agent  at  SOO  Western  Union  Building,  Chicago.  Tie  will 
handle  rnilwav  supi'lics  and  specialties,  gasoline  locomotives,  turntables, 
cranes,   signaling  devices,   track  materials,   etc. 


Crocker-Wheeler  Company.-  The  following  officers  of  the  above  com- 
pany were  elected  on  July  10th:  President,  S.  S.  Wheeler;  Vice-President 
and  Chief  Engineer,  Gano  Ounn;  Second  Vice-President,  A.  L.  Doremus; 
.Secretary.  Rodman  Gild-.r;  Treasurer,  W  L.  Brownell ;  Assistant  Secretary, 
J.   B.   Millikcn.  and   Assistant  Treasurer,  G.   W.   Bower. 


Dearborn  Dvvr  and  Ciikmical  Works. — At  a  recent  meeting  of  the 
P.nard  of  Directors  of  this  company  W.  A.  Cf>nverse  was  elected  to  the 
position  of  :.ccre»ary  and  chrmiral  director,  and  Ralph  Browning  was 
elected  to  the  oflFce  of  treasurer.  Both  of  these  gentlemen  have  been  con- 
nected with  *he  company  for  several  years. 


I'RE.ssEn  Steel  Car  Conipany. — -At  the  Atlantic  City  conventions  the 
Pressed  Steel  Car  Company  exhibited  one  of  the  order  of  85  steel  jwssen- 
ger  coaches  which  it  is  now  delivering  to  the  Pennsylvania  Railroad.  These 
cars  are  unusually  intere«-tinp.  in  design  and  attractive  in  appearance.  They 
were  fully  illustrated  and  described  on  page  232  of  the  June,  1907,  issue  of 
this  journal. 


Salh  or  the  Sciioev  Sfte'.  Wheel  Plant. — The  Carnegie  Steel  Co., 
Pitlsburizb  P-i.,  has  bought  the  property  of  the  Schoen  Steel  Wheel  Co., 
Philadelpiiia,  Pa.,  whose  plant  is  at  McKees  Rocks,  Pa.  Charles  T.  Schoen. 
who  established  the  plant  and  war.  its  sole  owner,  has  retired  from  active 
work,  but  he  will,  however,  continue  with  the  steel  corporation  in  an  advi.<- 
orv  capacity  as  regards  the  wheel  plant.  The  transfer  involves  the  plant 
at  McKees  Ricks,  which  has  l>een  running  about  three  years  and  has  a 
cap.acity  of  800  wheels  a  day,  some  21  acres  of  ground  adjoining  the  plant 
of  the  Pressed  Steel  Car  Co.,  of  Pittsburgh,  Pa.,  and  a  steel  plant  about 
half  completed.  Some  time  ago  Mr.  Schoen  decided  to  erect  a  steel  pla|>t 
to  furnish  the  steel  needed  in  the  wheel  plant.  Whether  this  will  be  com- 
pleted or  dismantled  is  not  yet  decided. 
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Material    Lists    for    New    Kqui|>ttie'it 3:j(i 

Maintenance  Regulations. — Maintenance  regulations  describing 
the  manner  in  which  certain  recurrent  duties  are  to  be  performed, 
Mich  as  washing  and  testing  boilers ;  testing  staybolts,  gauges, 
etc.;  inspection  of  wheels;  limits  of  wear  of  tires,  axles,  piston 
rods  and  a  variety  of  subjects  which  are  not  convenient  to  issue 
Ity  means  of  blue  prints,  are  issued  on  what  are  known  ais 
"Maintenance  Regulation  Cards,"  samples  of  which  are  shown  in 
I'igs.  14  and  15. 

These  are  printed  by  the  8  x  11  in.  press  on  heavy  5  x  8  in. 
cards,  the  same  group  classification  being  used  as  for  tracings. 
The  designating  letters  have,  however,  been  changed  to  "M.  R.," 
whidi   indicate  a   "Maintenance   Regulation."     The  office  record 


along  the  lines  of  improved  appliances  or  strengthening  parts 
which  have  proven  weak.  A  great  amount  of  this  work  can  be 
very  successfully  handled  at  the  various  division  shops  and 
roundhouses,  but  to  do  so  it  is  essential  that  some  system  be 
adopted  of  notifying  the  officials  concerned  and  giving  them 
full  instructions  as  to  how  and  when  the  work  is  to  be  done, 
also  the  reasons  for  so  doing. 

These  conditions  can  be  met  best  by  issuing  blue  prints  show- 
ing the  changes  to  be  made,  accompanied  by  a  manifest  which 
will  give  all  additional  particulars  as  to  the  performance  of  tlie 
work.  Such  a  system  has  been  worked  out  by  the  revision  no- 
tice column  located  on  the  card  at  the  upper  right-hand  corner 
of  every  tracing  (Fig.  7),  used  in  conjunction  with  a  manifest 
form  as  shown  in  Fig.  16. 

The  exact  method  employed  is  first  to  make  the  necessary 
changes  to  the  tracing ;  a  record  covering  the  revision  is  entered 
in  the  column  provided  for  that  purpose,  as  shown  in  Fig.  7. 
The  manifest  is  now  numbered  and  written  up,  one  being  ad- 
dressed to  each  person  who  receives  a  print  of  the  revised  trac- 
ing, the  number  and  title  of  which  is  written  in  the  columns 
headed  respectively  "Drawing  Number"  and  "Subject" ;  in  the 
"Remarks"  column  is  a  short  description  of  the  change  and 
reason  for  it,  so  as  to  give  the  recipient  a  clear  understanding  of 
the  work,  while  in  the  column  headed  "Application"  the  time  at 
which  it  is  to  be  done,  such  as  "Immediately,"  "First  shopping," 
etc.,  is  filled  in.     On  receipt  of  the  manifest  and  prints  the  re- 
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CANADIAN  PACIFIC  RxXJLWAY. 

LINES  WEST  OF  FORT  WILLIAM. 
MOTIVE  POWER  DEPARTMENT. 


MAINTENANCE  REGULATION  03  M  R   1.      ^ 
TESTING  acCARE  OF  STEAM  A  AIR  GAUGES. 
ISSUE  NO    1    AUGUST  1.  I906. 


1.    Each  divisional  shop  must  be  equipped  with  standard  testing  apparatus  and  each  head-quarter  sta- 
tion with  standard  test  gauge. 

2.  Test  gauges  must  be  sent  in  every  three  months  for  comparison  on  standard  testing  apparatus,  being 
replaced  by  a  tested  gauge. 

8.  Steam,  steam  heat  and  air  gauges  on  all  locomotives  in  service  to  be  tested  by  comparison  with 
standard  test  gauge  when  engine  undergoes  staybolt  test. 

4.  Gauges  on  all  stationery  boilers  to  be  tested  by  comparison  with  standard  lest  gauge  at  intervals  not 
exceeding  twelve  months 

8.  At  stations,  other  than  head. quarter  stations  gauges  will  be  attended  to  when  necessary,  by  a  man 
sent  for  that  purposp  or  by  sending  them  to  the  nearest  head-quartrrs  station. 

6.  All  tests  as  abova  will  be  reported  on  form  M  P.3  every  three  months  to  Division  Master  Mechanic 
who  will  sign  same  and  forward  it  lo  the  Asst.  Supt.  Motive  Power  Winnipeg,  retaining  a  copy  for 
his  own  records. 


FKJ.     14. — ONE   OF    THE    ".MAIN 

f  these  cards  is  kept  by  an   index,   similar  to  that  used   for 

acings.  Revisions  or  additions  to  any  of  the  cards  in  use  are 
lade  by  a  re-issue,  all  cards  out  on  the  road  being  called  in, 

•rrected  and  again  sent  out  under  a  new  issue  number,  which  is 
rinted  on  them  together  with  the  date  of  revision. 

Maintenance  regulations  are  issued  to  all  motive  power  and 
'her  officials  having  charge  of  the  work  described  on  them,  and. 
■^  hen  kept  in  ordinary  card  tile  trays,  arranged  by  group,  form 
'■■  very  convenient  reference. 

Changes  and  Revisions. — It  becomes  necessary  from  time  to 
■me,  to  make  certain  changes  in  the  details  of  equipment,  either 


TKNANtE    REtlULATION       CARDS. 

ceipt  form  is  signed  and  returned  to  the  drawing  office,  where  it 
is  filed. 

Distribution  of  Blue  Prints,  Etc. — These  manifest  forms  may 
also  be  used  for  the  issue  of  prints  for  record  purposes,  pattern 
catalog  and  manufactured  material  lists,  etc.  The  issue  symbols, 
previously  mentioned  in  this  article,  are  used  for  both  the  ordi- 
nary issue  of  prints  to  Angus  Shops  for  new  work,  and  manifest 
issues,  such  as  have  just  l>een  described,  a  space  also  being  re- 
served on  the  manifest  form  for  their  insertion.  These  symbols 
are  shown  at  the  top  of  the  following  pagi-. 

The  object  of  these  issue  symbols  is  this :    When  a  new  trac- 
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A  Angus  Sliojis 

B 
C 
D 


}   Print 


on   sheet  iron 


J  Ca 
1  -l-c 


(  1   Print  for  Supt.  of  Shops. 

(  1       "      on  sheet  iron  for  Machine  Shop. 

1       *'       "        Boiler   Shop. 

1       '        •'      "     Blacksmith  Shop. 

1       *'       '•        "         "      "     Switch   Shop. 

C  Divisional   Main   Shops. 
.Mc.\dnm  Junction. 
C.irleton  Junction. 
"  oronto  Junction. 
i.  North  Bay. 

Mc.Adam  Junction. 
V'anceboro. 
Brownville. 
Megantic. 
Farnham. 

Montreal    (Glen   Yard). 
Hochelaga. 
Outremont. 
.^       Carleton  Junction. 
1    Print    for    Main    Round- ]       Chalk  River. 

Havelock. 
oronto  (Union  Station), 
ronto  Junction, 
London. 
Windsor. 
North  Bay. 
Cartier. 
Chapleau. 
White  River. 
Schreiber. 
Webbwood. 

\' — Drawing  Office  File, 
X — New   engine  file, 
'/. — General  file. 


house 

Print    on    sheet    iron    for 
Main   Roundhouse 


\  J  ^  na 

L'  Hai 

f  lor 

J  Tor 


.SYMBOLS     USED     IN     CONNECTION     WITH     THE    DISTRIBUTION     OF 

BLUE   PRINTS. 

ing  is  made  the  shops  or  individuals  requiring  copies  are  de- 
termined upon,  and  the  letter  or  letters  representing  these  issues 
arc  entered  in  the  proper  column  on  the  tracing ;  all  persons 
having  anything  to  do  with  the  subsequent  handling  know  exactly 
what  prints  are  to  be  supplied  and  to  whom  they  are  to  be  de- 
livered; itemizing,  the  procedure  is  as  follows:  In  the  case  of 
a  manifest  issue  the  official  dictating  the  manifest  determines 
who  shall  receive  copies  and  the  stenographer  writing  it  knows 
from  the  symbols  mentioned,  how  many  sheets  to  write  and  to 
whom  to  address  them :  the  symbols,  in  the  meantime  are  noted 


unnecessary,  full  instructions  being  on  the  drawing.     The  issu 
symbols  in  this  case,  for  a  forged  locomotive  detail  requirini: 
machining,  would  be  A,  C,  X,  indicating  one  print  for  the  shof, 
superintendent's  reference  file,  one  each  mounted  on  sheet  iror 
for  the  machine  and  blacksmith  shops  and  one  to  be  bound  i;' 
the  drawing  office  record  book  for  the  locomotive  represented 
The  tracing  bearing  these  symbols  is  sent  to  the  printing  offici 
the  proper  number  of  prints  is  made  and  three  of  them  are  sci 
to  the  shop  superintendent,  his  clerk  knowing  at  once  how  t 
dispose  of  them  without  further  instructions. 

Such   a   system,   in   proper   operation,   works   with   mechanic: 
precision,  the  progress  of  the  prints  from  the  time  the  tracin. 
is  approved  being  a  series  of  predefined  movements  through  tli 
various  departments,  unnecessary  handling  and  wrong  delivery 
being  eliminated  by  the  simple  addition  of  two  or  three  letter 
on  the  tracing. 

Changes  in  Progress. — One  of  the  most  serious  and  difficul' 
problems  which  the  average  motive  power  drawing  office  is  up 
against,  is  that  of  keeping  the  drawings  and  information  list> 
which  it  has  distributed  through  the  various  departments  and 
shops,  and  which  must  still  be  regarded  as  part  of  the  drawinj^ 
office  record,  in  a  correct  and  up-to-date  condition,  so  that  they 
may  be  relied  upon  to  tell  accurately  what  is  on  any  locomotive, 
car  or  other  equipment.  To  illustrate  this,  suppose  that  a  cer- 
tain class  of  locomotive,  of  which  there  are  fifteen,  is  to  be  re- 
built and  a  large  number  of  the  old  parts  replaced  by  new  ones 
of  an  entirely  new  design.  All  these  locomotives  cannot  be 
withdrawn  from  service  immediately,  and  even  if  they  couM,  no 
railroad  shop  has  the  facilities  for  doing  all  of  the  work  at  once. 
The  work  will  extend  over  a  period  of  from  six  months  up- 
wards and  there  will  be  two  sets  of  records,  one  representing 
a  gradually  increasing  number  of  locomotives  of  this  class  and 
the  other  a  decreasing  number.  In  the  mcar.time  both  old  and 
rebuilt  locomotives  will  be  in  service,  light  repairs  will  be  made 
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CANADIAN  PACIFIC  RcVILWAY. 

LINES  EAST  OF  FORT  WILLIAM. 

MAINTENANCE  REGULATION  73  M  R  1. 
TYRE  LIMIT  OF  WEAR  AND  THICKNESS. 

MOTIVE  POWER  DEPARTMENT. 

ISSUE  NO.  4    MARCH  S,  1907. 

Tyre. 

'^yP"°'            Service, 
locomotive. 

Welghton  pair 
k       of  wheels. 

Thickness  at 
final  turning. 

MAXIMUM  DEPTH  OFCROOVE. 

After  final  turningj After  other  turnlngi 

Driving. 

All  Types. 

Pass. 

30000  lb.  or  over 

2  inches. 

3-10  inch. 

1-4  inch. 

Driving. 

All  Types. 

Pass. 

Under  30000  lb. 

1  3-4  inch. 

8-16  inch. 

1-4  inch. 

Driving. 

Mogul. 

Freight 

All  weights. 

1  8-8  inch. 

1-4  inch. 

t-4  Inch. 

Driving. 

Consolidation. 

Freight 

All  weights. 

1   3-4ineh. 

1-4  inch. 

1-4  inch. 

Driving 

ID  Wheel. 

Freight 

All  weights 

1  3-8  inch. 

1-4  inch. 

8.16  inch 

Driving. 

8   Wheel. 

Freight 

All  weights. 

1  1-2  inch. 

1-4  inch. 

8-16  inch 

Driving. 

Switch. 

Switch 

aoOOOlb.  or  over 

1   I.Sinch. 

1-4  inch. 

3-8  inch. 

Driving. 

Switch. 

Switch 

Under  30000  lb. 

1  S-8inch. 

1-4  inch. 

3-8  inch. 

Eng.  Truck 

All  Types. 

All. 

All  weights. 

1  S-8inch. 

1-8  inch. 

3-16  inch. 

Ten.  Trucli 

All  Types. 

All. 

All   weights. 

1  3-8  inch. 

1-8  inch. 

3-16  inch. 

Engine  nnd  is^nder  truck  wlieels  must  be  taken ouy 

\  or«ervice  when  tyres  are  less  than  1  t-4  Inch  thick. 

\\0.     ]■ 


-THE    "M.VINTK.NAME    KE(.ll..\Tn).\       t  AKD     lok  THE   I.I.MIT  OF   \VK.\k  OF  TIKES. 


on  the  tracing  which  i.>^  sent  to  the  printing  office  and  the  fore- 
man there  knows  without  further  instruction  how  many  prints 
to  make  and  how  many  to  mount  on  sheet  iron. 

Suppose  that  the  above  issue  was  to  "G.  R.,"  which  indicates 
one  reference  print  and  one  mounted  on  sheet  iron  for  each 
division  main  shop  and  one  reference  print  for  each  division 
roundhouse,  all  of  which  would,  naturally,  be  sent  to  the  official 
in  charge  of  that  division  for  distribution  to  his  subordinates. 
He,  having  the  dispatch  symbols  before  him  both  on  his  manifest 
and  print,  will  know  at  once  for  whom  the  other  prints  are  in- 
tended. 

In  the  case  of  a  new  tracing  which  is  to  be  issued  to  Angus 
Shops  on  a  locomotive  building  order,  a  manifest  is  of  course 


on  the  old  locomotives  to  keep  them  running  until  their  turn 
comes  to  be  rebuilt,  the  rebuilt  locomotives  will  also  be  kept  in 
repair,  and  new  parts  will  be  required  from  time  to  time  for  each. 

Again,  suppose  a  certain  class  of  locomotive  is  to  be  equipped 
with  a  complete  set  of  new  side  rods,  which  will  take  an  entirely 
different  design  of  bearing,  and  that  orders  have  been  issued  to 
make  the  change  only  when  the  old  rods  show  signs  of  failure; 
under  these  conditions  it  may  be  a  matter  of  years  before  the 
last  locomotive  is  changed,  and  in  the  meantime  the  bearings 
through  natural  wear  will  have  to  be  renewed  occasionally. 

It  will  be  evident  from  the  two  preccdinfr  examples  that  a 
railroad  making  use  of  a  system  of  distributing  information, 
such  a?  the  "Pattern"  and  "Manufactured  Material"  lists  pre- 
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.lously  described,  must  also  have  a  means  of  providing  for  just 
uch  contingencies.     For  this  work  a  "Change  in  Progress"  sys- 
'cm  has  been  adopted,  consisting  of  three  parts,  as  follows : 

1.  A  means  of  keeping  the  official  who  has  charge  of  the 
locomotives  posted  as  to  exactly  what  changes  he  is  expected 
lO  make  on  each  class,  when  they  are  to  be  made,  and  a  refer- 
•  nce  to  the  prints  which  show  these  changes  in  detail. 

2.  A  means  by  which  the  oflicial  who  has  charge  of  the  work 
■■an  report  in  a  clear  and  concise  manner,  the  time  at  which  it 
is  completed  on  each  locomotive.  .,:... 


CANADIAN    PACIFIC    RAILWAY  CO. 

MOTIVE   POWER   DEPARTMENT. 


Mr Montreal,  August  13II1,  1907. 

]   furnisli  you  herewith, 


Manifest  No.  300. 

Issue  to   G.  R. 


Drawing  No, 


-^r    L    134 


Subject 


Remarks. 


Combination  lever  for\Oil  hole  for  radius 
IValschaert  Valvc\  bar  pin  and  valve 
dear,  Class  M4I1.     ,     stem  crosshcad  pin 

increased  from  y&" 
40  14"  dia. 


I  Application 

Iinmcdi- 
atelv. 


Kindly  acknowledge  receipt  of  these  drawings  and  that  same 
.-in-  thoroughly  understood,  on  attached  form;  also  arrange  to 
(k-^troy  all  previous  copies  of  the  above  drawings  as  soon  as 
existing  requirements  will  allow. 

Correct.  Approved. 


MECHANICAL  ENGINEER. 


ASST.    SUPT.    MOTIVE    POWER. 


CANADIAN  PACIFIC  RAILWAY  CO. 


•,*"•/•  *  *  • 


.190 


Asst.  Supt.  Motive  Power. 

The  drawings  shown  on  Manifest  No dated 

have  been  received,  and  instructions  on 

-Manifest  are  fully  understood. 

oignecl.    .  •  • «.» •v4-^«i. •••■•  •^^ •  •."■*"".-•  •*• •••  ••♦'•. *.?*^* •  •  •  •  • 

I  i(i.    16. — FORM   USED  IN  CONNECTION   WITH  CHANGES  AND  REVISIONS 

OF   DRAWINGS. 

3.  A  means  by  which  the  drawing  office  can  keep  a  record  of 
each  engine  changed,  and  on  what  date,  until  they  have  all  been 
changed  when  the  old  record  may  be  entirely  superseded  and  a 
new  permanent  record  made. 

I'uU  information  as  to  the  changes  to  be  made  is  first  issued 
to  the  shops  or  roundhouses  which  will  do  the  work,  by  means 
c'f  drawings  showing  the  new  part  or  parts  to  be  applied  or  by  a 
revision  notice  if  the  change  is  not  of  a  complicated  nature ;  in 
>  ither  case  the  blue  prints  thus  supplied  are  issued  on  the  manl- 
iest form  shown  in  Fig.  16,  accompanied  by  a  sheet  giving  a 
'i^t   of  all  the   changes  which   are   to  be  made.     This   sheet  is 
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1                         CAN.  PAC.  RY. 

1'                                                    LIST  OF  CHANGES  IN  PROGRESS     ^'-^^*' 

.ITEM 

;  NO. 

SUD 
CLASS 

TITLE 

DRAWING 
NO. 

APPLICATION 

DATE  ISSUED 

1 

M4a-h 

Equalizer  Hanger 

CI9L20 

Renewals 

Feb.  2rst  1905 

2 

M4a-h 

Eccentric  Hud 
"ront  Cylinder-Hiac 

33L8 

Ininiediatly 

Dec.  14th  1905 

J^ 

M4a-h 

281  72 

tjt  H hopping  <£ 

May  23rd  1906 

4 

f.Hh 

Combinaion  Lever 

51 L  134 

Immeaiatly 

Aug.  ISth  1907 

; 

1^  - 

r— — ^ 

_ 1 

called  a  "List  of  Changes  in  Progress"  and  fulfils  the  conditions 
of  the  first  part  of  the  system,  being  issued  for  tlte  purpose  of 
keeping  in  an  accessible,  compact  form  a  list  of  all  changes  which 
are  to  be  made  on  difTerent  classes  of  locomotives. 

The  lists  are  printed  on  8;^>  x  12  in.  (size  A)  sheets,  arranged 
to  be  bound  in  standard  binders ;  one  of  these  sheets  is  shown 
in  Fig.  17,  the  first  column  headed  "Item"  being,  filled  in  with 
consecutive  numbers  which  are  used  as  a  reference  to  the  infor- 
mation contained  on  the  different  lines.  The  second  column 
contains  the  sub-class  or  exact  designation  of  the  locomotives 
in  (lucstion,  while  the  third,  fourth  and  sixth  contain  the  title, 
number  of  the  drawing  and  the  date  on  which  the  revision  or 
addition  was  issued;  in  the  fifth  colutnn,  headed  "Apphcation," 
is  filled  in  the  time  at  which  the  work  is  to  be  done,  as  "Imme- 
diately," "First  Shopping,"  etc.,  conforming  with  the  manifest. 

Only  one  class  of  locomotive  may  be  shown  on  a  sheet,  so  that 
reference  to  the  book  in  which  these  sheets  are  bound  by  classes 
shows  the  official  in  charge  of  the  work  exactly  what  is  to  be 
done  to  each.  To  insure  these  sheets  being  kept  up  to  date,  a 
new  one  is  always  sent  out  with  each  additional  revision,  the 
previous  sheets  issued  being  destroyed. 

The  second  condition  of  tlie  system,  or  means  of  reporting  the 
changes  made,  is  fulfilled  by  the  form  shown  in  Fig.  18,  which 
is  headed  "Report  of  Changes  in  Progress."  A  supply  of  these 
forms  is  kept  at  each  repair  shop  atid  as  soon  as  any  changes  have 
been  made  to  a  locomotive  a  report  blank  is  filled  out,  separate 
sheets  being  used  for  each.  The  first  five  columns  are  filled  in 
exactly  as  on  the  "List  of  Changes  in  Progress,"  the  item  num- 
bers correspondmg,  which  gives  a  reference  from  one  sheet  to 
the  other;  the  sixth  column  shows  the  date  on  which  the  work 
was  completed.  These  sheets,  being  correctly  filled  in  and  sent 
to  the  drawing  office,  make  it  possible  to  keep  an  accurate  record, 
engine  by  engine,  as  the  work  progresses,  even  though  it  should 
be  scattered  over  a  period  of  months. 

-  The  third  condition  of  the  system,  or  means  bj'  which  an  ac- 
curate record  can  be  kept  of  each  locomotive  changed,  is  accom- 
plished by  the  form  shown  in  Fig.  19,  which  is  called  "Record  of 
Changes  in  Progress."  These  sheets  are  also  bound,  arranged 
by  classes,  in  85/2  x  12  in.  binders,  each  showing  only  locomotives 
of  one  class,  the  numbers  of  which  are  filled  in  consecutively 
under  the  heading  "Locomotive  No."  The  slanted  extensions 
to  the  vertical  columns  are  filled  in  with  the  item  numbers  and 
names  of  the  changes  applying  to  the  class  of  locomotive  shown 
on  the  sheet,  the  item  numbers  corresponding  to  those  on  the 
"List  of  Changes"  which  was  sent  out  with  the  manifest  and  in- 
structions for  doing  the  work. 

On  receipt  of  a  report  form  showing  that  certain  changes 
have  been  made  to  a  locomotive,  the  proper  column  is  located  on 
the  record  sheet  by  means  of  the  item  number  and  name  of  the 
revision ;  the  date  on  which  the  change  was  made  as  taken  from 
the  report  sheet  is  then  entered  in  it  opposite  the  locomotive 
number  and  as  soon  as  all  the  locomotives  of  that  class  are 
shown  as  being  changed  the  record  for  that  particular  item  is 
complete,  the  old  drawings  may  be  superseded  and  the  new  ones 
marked  up  for  the  complete  class.  Reference  to  the  notations 
on  the  sheets,  Figs.  17,  18  and  19,  shows  very  clearly  how  the 
work  is  followed  up. 
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REPORT  OF  CHANGES  IN  PROGRESS 

LOOOMQJjes                                          CLASS_««_ 

ITEM 
NO. 

SUB 
CLASS 

TITLE 

DRAWING 
NO. 

APPLICATION 

1 
DATE  CHANGED 

4 

M4h 

Combinaion  Lever 

51L  134 

Inimetliatly 

Aug.  20th  1907 

1        —         — 

1 _ 

FIG.     17. — FORM    SHOWING    LIST    OF    CHANGES    IX     PROGRESS. 


FIG.    18. — REPORT   FORM    FOR   CHANGES    IN   PROGRESS. 
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Rt'ceipts  for  l^riitls. — A  special  form  oi  receipt  used  for  mis- 
cellaneous print  or  other  issues  is  shown  in  Fig.  20.  These  are 
used  as  a  reply  to  a  request  for  prints,  etc.,  and  when  returned 
properly  signed,  form  a  record  that  the  prints  asked  for  were 
received  by  the  person  addressed. 

These  receipts  are  printed  in  books  containing  one  hundred 
blank  forms  with  plain  sheets  underneath,  to  which  any  notations 
made  on  the  top  sheet  are  transmitted  by  carbon  paper;  the  top 
sheets  are  perforated  and  may  be  detached  to  send  out  with  the 
prints,   the   duplicate   which   remains   in   the  book   serving  as  the 
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FIG.    19. — FOR.M    FOR    KEEPIXC.   RECORD   OF   CHANGES    IN    PROGRESS. 

record  showing  that  the  request  has  been  attended  to.  The  orig- 
inals when  properly  receipted  and  returned  are  indexed  and 
filed,  so  as  to  be  readily  located,  if  necessary  to  prove  that  cer- 
tain prints  were  issued. 

Material  Lists  for  New  Equipment. — As  a  large  part  of  the 
locomotives  and  other  equipment  required  by  the  Canadian  Pa- 
cific Railway  is  built  at  its  own  shops,  all  of  it  being  to  the  com- 
pany's design,  a  short  description  of  the  material  and  drawing 
record  lists  may  be  of  interest.  For  each  order  of  locomotives 
built,  it  is  necessary  to  place  requisitions  on  the  purchasing  de- 
partment which  will  show  exactly  what  material  is  required  and 
how  much,  with  full  particulars  as  to  size,  quality,  etc. 

As  the  material  required  to  build  a  locomotive  may  be  divided 
into  three  main  groups,  each  containing  approximately  the  same 
number  of  items,  namely,  gray  iron  castings,  brass  castings  and 
general  material,  three  books  may  very  conveniently  be  used,  one 
each  for  gray  iron  castings  and  brass  castings,  sample  sheets  of 
which  are  shown  in  Figs.  21  and  22,  respectively,  and  one  for 
general  material,  as  shown  by  Fig.  2^,  which  contains  a  record  of 
all  the  other  material  used,  such  as  tires,  boiler  and  tank  plates, 
steel  and  malleable  castings,  etc. 

It  is  preferable  that  these  books  be  arranged  to  show  the  ma- 
terial required  for  one  locomotive,  as  in  the  case  of  duplicate 
orders  it  is  only  necessary  to  multiply  by  the  number  of  locomo- 
tives in  the  order,  when  making  out  the  requisitions.  Reference 
to  the  sample  sheets.  Figs.  21  and  22,  show  that  spaces  are  pro- 
vided for  the  date  of  entry  which  is  also  the  date  on  which  the 
order  is  placed,  the  name  and  pattern  number  of  the  casting, 
number  of  the  drawing  on  which  it  is  shown,  and  its  weight 
which  is  useful  both  for  comparison  and  for  checking  the 
amount  of  material  contained  in  the  order.  The  list  also  shows 
the  dates  on  which  the  foundry  will  have  to  deliver  the  first  and 
last  castings  in  order  to  keep  up  with  the  schedule  arranged  for 
the  completion  of  the  locomotives;  of  the  three  remaining  columns 
that  headed  "Item"  which  is  filled  in  with  consecutive  numbers 
is  used  for  convenience  in  referring  to  the  casting  shown  in  that 
particular  line.  "Check"  is  used  for  the  checkers  initials  and 
"Remarks"  for  any  miscellaneous  information,  such  as  the  loca- 
tion of  pattern,  revision  notes,  etc. 


The  record  in  the  general  material  list,  shown  in  Fig.  23,  j 
very  complete  and  contains  full  particulars  as  to  the  size,  quaii 
tity,  material,  etc.,  of  the  parts  on  order,  spaces  being  provide- 
for  "Item,"  quantity  required  for  one  locomotive  and  date  c 
entry,  all  of  which  are  filled  in  similarly  to  the  casting  list. 

The  colunm  headed  "Description  of  Material"  is  outlined  i; 
such  a  manner  as  to  necessitate  only  the  addition  of  a  fev 
figures,  etc.,  to  complete  a  full  description  of  Wie  part  require' 
That  headed  "Delivery  Asked"  is  filled  in  with  the  date  on  whici 
it  will  be  necessary  to  have  the  material  at  the  shops  to  kee;^ 
up  with  the  building  schedule,  while  the  two  remaining  column 
"Ordered  From"  and  "Stores  Order  Number,"  are  filled  in  will 
the  name  of  the  firm  on  which  the  order  has  been  placed  an' 
the  number  of  the  stores  department  order. 

These    lists    are    arranged    by    the    elevation    draughtsman    ii 
charge  of  the  design,  entries  being  made  by  him  as  the  wori 
progresses  and  when  sufficient  information  has  been  worked  U{i 
the  books   are   turned   over  to  the   requisition   clerk  who  make> 
out  the  orders. 

The  books  are  also  convenient  as  an  office  record  containing, 
as  they  do,  particulars  of  every  part  entering  into  the  construe 
tion  of  each  locomotive.  They  may  also  be  issued  to  the  shop- 
for  guidance  during  the  performance  of  the  work.  "Drawing 
Record  Lists,"  as  shown  by  Fig.  24,  arc  made  to  show  the  num- 
bers and  titles  of  all  drawings  used  on  the  locomotives  to  be 
built.  They  also  show  the  date  on  which  the  prints  were  issued 
to  the  shops  and  other  information  of  a  similar  nature. 

This  general  description  covers  the  principal  parts  of  the  draw- 
ing office  system  used  in  the  motive  power  department  of  the 
Canadian  Pacific  Railway,  which  was  worked  out  under  the  di- 
rect supervision  of  H.  H.  Vaughan,  assistant  to  the  vice-presi- 
dent, by  L.  R.  Johnson,  assistant  superintendent  of  motive  power, 
and  A.  W.  Horsey,  mechanical  engineer. 

The  system  has  been  in  operation  several  years  with  uniformly 
satisfactory  results,  practically  no  changes  having  been  found 
necessary  in  the  original  scheme. 


CAXADIA^sT  PACIFIC  RAILWAY  CO. 

OFFICE  MECHANICAL  ENGINEER 


No. 
Mr. 


Dear  Sir  :- 


.MOXTREAL 


Complying  with  your 


VJO 


I  send  you  herewith  drawings  mentioned  below  tor  which  kindly 
sign  and  return  this  sheet. 

Yours  truly, 
_  A.  W.   HORSEY, 

Mechl.  Engr. 


DRAWING   No 


»*^^.  '■**t.:»..-*«.;v-^j 


Received  the  above  drawings  to>day  in  good  order. 


DATE 


FIG.    20. — FORM    OF    RECEIPT    FOR    MISCELLANEOUS    BLUE    PRINTS. 


September,  1908. 
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CANADIAN  PACIFIC  RAILWAY 
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FIG.  21. — MATERIAL  LIST  FOR  NEW  EQUIPMENT — IRON  CASTINGS. 
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CANADIAN  PACIFIC  RAILWAY 

MOTIVE  POWER  DEPT. '     "  ^  '     "   ' 
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FIG.    22. MATERIAL    LI.ST    FOR    NEW    EQUIPMENT — BRASS    CASTINGS. 


CANADIAN  PACIFIC  RAILWAY 

MOTIVE  POWER  DEPT. 

GENERAL  MATERIAL 
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FIG.   23. — MATERIAL  LIST  FOR   NEW  EQUIPMENT — GENERAL    MATERIAL. 


CANADIAN  PACIFIC  RAILWAY 

MOTIVE  POWER  DEPT. 

DRAWING  RECORD 
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FIG.    24. — DRAWING    RECORD    LIST    FOR    NEW    EQUIPMENT. 
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ALLIGATOR   CROSS  HEAD — CANADIAN    PACIFIC    RAILWAY. 


IMPROVED  FORM  OF  ALLIGATOR  CROSSHEAD. 


Canadian    Pacific   Railway. 


The  alligator  crosshead,  shown  in  the  drawing,  has  been  ex- 
perimented with  on  the  Canadian  Pacific  Railway  with  very 
satisfactory  results.  The  most  important  advantage  is  that  the 
bearing  strips  or  gibs,  which  may  be  made  in  one  or  more  pieces 
(three  shown  on  the  drawing)  can  be  lined  up,  or  removed  and 
replaced,  at  a  comparatively  small  expense,  it  being  unnecessary 
to  disconnect  the  crosshead  from  the  piston  lod.  All  that  has 
to  be  done  is  to  slack  off  the  nuts  on  the  through  bolts  and  re- 
move the  side  plates.  The  slippers  are  of  cast  steel  and  divided 
by  cross  webs  forming  end  checks  for  the  gibs;  the  intermediate 
webs  are  removed  when  the  gibs  are  made  in  one  piece.  The 
side  plates  when  bolted  up  form  a  clamp  to  hold  the  gibs  in 
place. 


The  driving  box  work  at  the  Great  Northern  Railway  shops 
in  St.  Paul  is  handled  quite  differently  from  the  methods  ordi- 
narily in  use  at  other  shops.  The  boxes  are  first  counter  bored 
and  babbitted  on  the  hub  side,  after  which  the  brass  is  pressed 
in  by  an  air  press ;  three  brass  pins  are  put  in  on  the  hub  side, 
projecting  a  distance  equal  to  the  required  thickness  of  the  bab- 
bitt, and  the  box  is  filled  with  babbitt  to  this  height,  after  which 
it  is   faced  and  bored  on   a  40-in.   vertical  boring  mill. 

The  shoe  and  wedge  faces  are  milled  on  a  horizontal  milling 
machine,  no  attention  being  paid  to  keeping  these  faces  an 
equal  distance  from  the  center  of  the  brass.  In  this  way 
an  unnecessary  waste  of  material  is  prevented.  In  place  of 
the  ordinary  inconvenient  and  laborious  method  of  fitting  each 
box  to  the  journal  upon  which  it  is  to  be  used,  a  set  of  man- 
drels has  been  provided,  as  shown  in  the  illustration.  These 
mandrels  are  hollow  cast  iron  cylinders  with  a  cross  or  center 
piece  at  each  end  so  that  they  may  be  easily  handled  by  the 


operator.  The  mandrels  vary  in  size  by  1/64  in.  in  diameter. 
All  drying  journals  which  are  out  of  true  1/64  in.  or  more  are 
re-turned.  With  these  mandrels  one  man  does  all  of  the  driving 
box  fitting  for  the  shop,  and  when  the  boxes  leave  his  hands 
they  are  ready  to  be  applied  to  the  journals. 
This  operator,  with  the  aid  of  a  combination  T  square,  which 


DRIVING    BOX    WORK    AT    THE    GREAT    NORTHERN 

RAILWAY  SHOPS.  I 


MANDRELS    FOR  DRIVING    BOX    WORK    AS    USED   AT   THE    ST.    PAL'L    SHOPS, 
GT.     NORTHERN    RAILWAY. 

has  a  sliding  attachment  for  locating  the  center  of  the  brass, 
quickly  and  accurately  locates  the  lines  for  the  shoe  and  wedge 
faces  and  the  center  of  the  brass.  From  this  the  shoe  and  wedge 
gang,  composed  of  two  machinists  and  helpers,  take  the  dimen- 
sions and  lay  out  the  shoes  and  wedges  for  the  entire  shop. 


DE  GLEHN   COMPOUND   PACIFIC   TYPE   LOCOMOTIVE 


Paris-Orleans  Railway. 


The  Schenectady  Works  of  the  American  Locomotive  Companj- 
arc  completing;  an  order  of  thirty  Pacific  type  locomotives  for 
the  Paris-Orleans  Railway  of  France,  in  which,  from  the  stand- 
point of  American  practice,  a  number  of  novelties  in  design  are 
introduced.  The  locomotives  were  built  from  designs  and  speci- 
i'lcaticns  furni'^hed  by  the  railway  and  arc  duplicates  of  some 
engines  already  in  service  and  others  being  built  by  other  com- 
panies. The  drawings  were  dimensioned  in  the  metric  system 
and  were  not  transposed  on  the  shop  drawings  at  Schenectady, 
rhe  workmen  found  no  difticulty  in  working  with  the  metric 
system. 

These  engines  will  be  used  in  fast  express  service  on  the 
division  between  Limoges  and  Brive,  a  distance  of  61.27  miles, 
where  the  grades  are  long  and  heavy  in  both  directions.  Coming 
from  Brive  there  is,  with  the  exception  of  a  few  short  level 
stretches,  an  almost  continuous  up  grade,  averaging  alx)ut  ^  per 
cent,  for  a  distance  of  29.5  miles,  while  coming  in  the  other  direc- 
tion, the  road  from  Limoges  to  the  summit  of  the  rise  is  more 
undulating  and  the  grades  steeper,  but  shorter,  the  steepest  grade 
being  about  .95  per  cent,  and  7.14  miles  long.  The  fastest  trains 
weigh  from  3.30  to  360  English  tons  behind  the  tender,  and  make 


are  between  the  frames  and  directly  below  the  smoke  box.  The 
high-press'.trc  cylinders  drive  the  second  pair  of  drivers  and  the 
low-pressure  the  forward  pair,  which  has  a  cranked  axle.  E^cli 
cylinder  has  an  independent  valve  gear  and  the  relations  of  the 
point  of  cut-off  in  the  high  and  low-pressure  pairs  can  be  varied 
at  the  will  of  the  engineer. 

The  steam  pipes  -o  the  high-pressure  cylinders  are  seamless 
drawn  steel  tubes,  their  coimection  to  the  cylinders  being  shown 
in  the  side  elevation.  Steam  from  the  high-pressure  cylinder 
exhausts  into  intercepting  valves,  located  in  chambers  cast  on 
the  side  of  each  low-pressure  cylinder,  directly  beneath  the  steam 
chests.  These  valves  are  in  the  form  of  hollow  cylinders  form- 
ing a  recess  and  have  suitable  openings  cut  in  them,  which, 
according  to  ihe  position  of  the  valve,  allow  the  high-pressure 
exhaust  to  pass  to  the  low-pressure  steam  chests  and  receiver, 
or  to  the  atmosphere,  through  a  direct  exhaust  passage  cored  out 
in  the  front  of  the  low-pressure  cyhnder  castings.  These  valves 
are  operated  by  air  pressure,  controlled  from  the  cab,  the  air 
cylinder  being  located  between  the  frames  just  ahead  of  the  low- 
pressure  cylinders,  and  the  ends  of  the  piston  rod  being  con- 
nected to  crank  arms  on  the  ends  of  the  intercepting  valve  stems. 


Jj 

w^      ^ 

R 

UE  GLEHX   COMPOUND  PACIFIC   TYPE  LOCOMOTrVE  FOR  THE   PARIS-ORLEANS   RAILWAY. 


tile  run  betwoon  Linnjgcs  anil  I'.rivi.-  in  one  hour  and  29  minutes, 
including  16  stops,  while  from  Brive  to  Limoges,  with  the  same 
weight  of  train,  the  time  is  8  minutes  longer.  To  meet  these 
requirement «  a  pv">werful  engine  with  a  large  boiler  capacity  for 
high  speed  is  needed,  and  the  engines  here  illustrated  are  de- 
signed to  haul  trains  of  440  tons  on  a  i  per  cent,  grade  at  a  speed 
of  30  miles  per  hour. 

rhe  point  of  greatest  novelty  in  the  design  is  found  in  the 
lirebox  which,  because  of  the  desire  to  get  a  deep  throat  and 
avoid  an  excessive  length  of  fine  with  three  pairs  of  drivers 
driven  by  the  De  Glehn  arrangement  of  balanced  compound 
cylinders,  is  a  combination  of  narrow  type,  between  the  frames, 
and  the  common  wide  type.  It  is  47.5  in.  wide  in  front  and  82.5 
ill.  wide  at  the  back  end.  In  this  way  a  grate  area  of  45.7  sq.  ft. 
lias  been  obtained  in  a  firebox  but  112  in.  long  inside.  The 
n-.anner  of  shaping  the  mud  ring  and  flanging  the  side  sheets  to 
obtain  this  form  is  clearly  shown  in  the  illustrations. 

The  De  Glehn  type  of  balanced  compound  locomotive  is  the 
common  one  in  use  for  passenger  service  in  France  and  has  been 
tried  in  England  and  this  country.  It  will  be  remembered  that  in 
i'X)4  the  Pennsylvania  Railroad  purchased  an  Atlantic  type  loco- 
motive of  this  design  which  was  tested  at  the  locomotive  testing 
plant  at  St.  Louis  and  has  since  been  in  regular  service.  This 
engine  is  reported  to  be  very  successful  up  to  the  limit  of  its 
capacity  when  handled  by  men  who  understand  its  operation.  In 
brief  the  design  comprises  a  four-cylinder  compound  in  which 
the  two  high-pressure  cyHrdcrs  are  outside  the  frames  and 
located  some  distance  back  of  the  low-pressure  cylinders,  which 


Steam  direct  from  the  dome  is  admitted  to  the  low-pressure 
steam  chests  and  receiver  in  starting  or  when  working  simple, 
by  means  of  a  valve  located  on  the  back-head  of  the  boiler, 
which,  when  opened,  allows  steam  to  flow  through  a  small  cop- 
per pipe,  extending  from  it  through  the  front  tube  sheet  and 
connecting  to  the  copper  pipe,  shown  in  the  side  elevation,  which 
conn»;cts  to  an  opening  in  the  receiver  on  the  right  side  of  the 
exhaust  pipe.  Another  copper  pine'  connected  to  a  similar  opening 
in  the  receiver  on  the  left  side  of  the  exhaust  pipe  extends  out 
through  the  side  of  the  smoke  box  and  is  provided  with  a  relief 
valve  which  regulates  the  pressure  of  steam  in  the  receiver.  By 
this  arrangement^  of  connections  and  valves  it  is  possible  to 
operate  either  the  high  or  low-pressure  cylinders  alone,  either 
independently  or  in  conjunction  with  each  other. 

Most  of  the  previous  examples  of  the  De  Glehn  compound 
have  the  steam  pipes  passing  down  outside  the  boiler  shell 
directly  to  the  high-pressure  cylinders.  In  this  case,  however, 
the  steam  pipes  are  in  their  usual  location  in  the  front  end  and 
are  continued  by  a  short  outside  pipe  to  the  front  of  the  high- 
pressure   cylinders. 

VValschaert  valve  gear  is  used  on  both  cj'linders ;  the  outside 
gear  being  operated  by  a  return  crank  on  the  second  pair  of 
drivers  and  the  inside  by  eccentrics  on  the  cranked  axle.  The 
two  reach  rods  are  on  the  left  side,  located  one  behind  the  other. 
A  screw  reverse  gear,  which  is  arranged  to  permit  the  independ- 
ent operation  of  the  two  sets  of  valve  gear  or  to  operate  them 
together  at  a  set  ratio  of  cut-offs  as  desired,  is  placed  on  the 
left  side  in  front  of  the  engineer's  seat.    The  throttle  lever,  which 
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IMPROVED  FORM  OF  ALLIGATOR  CROSSHEAD. 


<.  .VNAV.I.\ 


Ram.vv.w. 


.  iiiiiA  ii*»<i:'.,\vuii  :t>ii  alH^  C-:in;kliiiu    Padil*:    k.til\\.'i\    \\it!i    vii> 
iatist^ictory  r^sUJtVr  .T*he'  nK>5t^  h  :ulv;mtago  is  that  the 

''carincr  strijp^i  or  gibs,  Avhich  may  be  made  jn  one  or  more  piocts 
,(thr<'C  ?htnvn  on  the  dravvinjiV  can  he  liiletl  lip,  <>i"  riinoved  ami 
replaced,  at  a  comparatively  smalt  oxpon.^e,  it  hcins;  unnecessary 

'■   'fi>><«ii!iecr   fUo   cro--hea«I   ipun   \hy  piston   I<><1.      All   iliat    It.i- 
(■■  I"    U'ino  IS  to  staclv  off^^^^^  bolts  and  re 

rnoye  tbc  ^i^^lc  plates/. 'The  slippi'CS  arc  of  cast  steel  and  divide  <i 
SycrosS' webs  forniint;  end  checks  for  the  gibs:  the  intermediate 
vverbs  are  renvovvdw hell  the  i;ibs  are  ntade  in  une  piece.  The 
bide  plate?  when  1»olte<f  tip  t^)^nl  n  clani'p  to  hold  the  tiibs  in 
pl:.n'  . 

DRIVING    BOX    WORK    AT    THE    GREAT    NORTHERN 

RAILWAY  SHOPS. 


1  in  'irivingf  box  work  at  the  (Ireat  Xortliern  R;iil\\ay  sliuii-> 
in  St.  Panl  is  handled, cpiite  ditYercntly  from  the  mclhoils  ordi 
nariK"  in  ii»e  at  other >hop>.  Tlu' boxes  are  tirst  counter  boni! 
and  babbitted  on  the  Imb  side,  after  which  the  brass  is  i)ressed 
m  by  an  air  press;  three  brass  piris  are  put  in  on  the  hub  side, 
projecting  a  distance  equal  to  tltc  required  thickness  ot  the  l>ab 
hitt,  and  the  bo.K  ts  filled  with  babl>itt  to  this  height,  after  wliicli 
it  15   faced  and  bored  on  a  40-in.   vertical  boring  mill. 

The  shoe  and  wedge  fa<'es  arc  milled  on  .1  hori/ontal  millini: 
niacliinc.'ncx  ■  attention  being,  paid  to  keeping  these  faces  an 
equal  distaiTcefroiii  the  c«?jiier  t>t  tbe  brass.  In  this  way 
an  nnntiessary  v\a<te  V.f  materTid  is  prevented.  In  place  of 
the  ordinary  ineonyenient  and  laborious  method  of  fitting  each 
box -to  the  journal  uponvvhich  it  is  to-be.  itscd,  a  set  of  man- 
drels has  been  pr<*vided,  as  slio\vn  in  the  illustration.  These 
mandrels  are  hoiiow  Cast  iron  cylinders  with  a  cross  or  center 
pie.o   ;it    eaoh   end   so  that  they  may   be   easily   handled  by  the 


"pef'atbr.  llie  mandrels  \ary  in  •-'\/^■  1>\  1,04  m.  in  diameter. 
\1!  ilriviiig  iournab  which  are  out  of  iriie  1/64  in.  or  more  are 
IT  iiinied.  With  the.sc  inaudrcls  OHt'  in.iii  d^ie-  all  of  the  driving 
Ih.ix  fitting  for  the  shop,  and  when  the  boxes  leave  his  iKurds 
ihey  are  reaily  to  lie  applied  to  the  jonnial'=. 

'riii~  "iiei'av.r.  \vi'!i  l!ic  aid  of  .1  c<iniliiii.ilii>n    I'   -qiiare.  which 


MWliKII-    |iiKhK,\l\(,    |;(i\    WoKK     V.'-    I  .-M'   .\  I     I  Hi 
',1.     NOKTIII-KN     K.MI.WAN. 


•I.    I'  \l   I. 


•HOO. 


Iia>  a  >li<ling  attachment  i'>v  locating  the  center,  of  the  bra>--. 
(piickly  and  accurately  locates  tin  lines  for  the  shoe  and  wedge 
faces  and  the  ciiiler  ><i  the  bra-^.  I"rom  this  the  shoe  and  wedge 
gan.u,  ciimpoxed  of  two  macliini>ts  and  lulpers.  take  the  dimen- 
sions  and   lay  out    the   -h<>e-   ainl   \vidg»-    for   tlu-   entire   '■hop. 


DE  (;li<:hn  compound  pacific  xypk  lo(:omotive 


l',\k!>-(>RliCANS    KaUAVAV 


I  In  S»Iuiurla<Iy  \\  "rk>  (il  ilu  Aiiu  rir  in  LiuHinoiivc  Coiiijiaii} 
:a  .-••iiLijkuiiii  .111  i>r<Kr  i>i  thirty  I'aoilic  lyj»c  U»c«»iimtivts  fyr 
lie  I'.-iri-^.-OVk-.iiis  Kailway  <>f  lrant:t.\  In.  vvhicU,  froin  tin:  staiitl- 
ii>mt-.ofr  ,\'iKiicaii  praclico,  u  nuiii]>cT  of  ijOVcUjC.s  in  desljiil  ari 
tii«KhKc«}.  riie  luconuitives  were  built  Irotn  (IcsiLins  and  jipGci- 
.j'titns  ii!nii>-lutl  by  llu-  railway  :iu<l  ;irc  (luplioato  xti  some 
jit;inv<  alrivNlv  in  siryloc  and  nilurs  li-jiij^  linill  by  otiivr  omi- 
iaJMV'sV.  'I'hiJ^drawing.S;  %verf  (liiiH  iisi«»ncd  ill  ■  the.  nictrto  systein 
tiwl .  wcrt'  "lot  tr;insi»iist-d  on  t  Ikv  shoj)  drawings  iii  Sdu-imtady. 
'"iro    wnrknitii    found    no    dinirnJiv    in    workiuji' :A\it!|i  .lllc   mcuic 

1  he^r    cnyincs    will    be    UH'd   iri    fast   t^prcs;?   service  « mi ''the? 

livis'oh  betwviH    Linioj^esi  ''>i'd    IWive/  a  disljriu'e  (;jf  6J^7  niifies, 

\  lure  tbe  jjiradr^  arc  long  and  Iivavy  ijt  lM>tli  dir*ctirtn>..     (.'••mini'" 

iroin    lirive    ihrre    i>i   with    tlie   cxoeptiou  of  a    fiw    ^iiori   hvel 

-irctdits,  an  abnosl  contintinus  up  liradc,  avi-rajiinji  about  .)^  iK-r  , 

rent,  for  a  dislanoe  of  20.^  inilos,  while  cotnin>;;in  tin-  <>ilu  r  dirrit*-  ■. 

■  ion,  the  road  from   I-imo;4<S  tt)  tlic  suinniit  of  the  riM-  is  n^'T*" 

iii'ltdaliuir  and  the  {grades  sticper,  luTt   -hortcr,  ilie  -teepcst  jira<lc 

'■(■in.;  about  .<j5  jht  fenl.  and  7,1  (  i!iili->  lon<4       TIk'  fa>tost  train? 

Mi'^li  tron!  .?^o  to  ,^fV>  KHJflfsh  t«>ns  beliind  the  tctuWr,  and  niaRc 


are  between  the   iraiiie-  aihI  dincili    biliw    ih*.    >ni'jke  box,     J  he 
:  hi;I;li-pr:er!.s!jre  v\,hndyrs  drive:  the  ^^leojul  j>air  "f  .dfiyi'ts  inwi  tlu- 
;  bjAv-jtresstirf  the  iVirward.  pair,  which  lias  a  Arrankvil  xixk\  Mac  1 
c-j-fi'tKlet;  -has  art  Jitdo;»eii«U:Hl  Valvv  Ke;ir:*-«ii4-  iJ**^  rVIUtioiiA  i^f 'U:  ■ 
l)(>int  of  i%t  ((If  Ij!  tJie  hi.^h  aiul  law-|ir^sstf^^^^^^ 
at  the  <\ilj  of  the  cfi^iiu-er:  ,-;;''  ;  :,  ^     ':■■.:■'  ^■"■-]:       -.     ^ 

.   -I'lie  sif'ajii  i«ij>es  Vo  tUi,'  hii;h^pre?s'^rc;,cyHl^cT5  'asie^^^^^^ 
t!ra.v<;iV  )^UM:t  tt^lies, .  theJT  conirecti<Vi»  if>'..(lW  c>-Jio«Uir5»; feeiBg ■..'•ttt».wW 
;-iij'/^!Te   viifc   e!e\  ;iiioli. ;   Stvaifir  fl^♦tl^■4!^e  ^ii^h^irri'*»^iicc;4:>li»id<  : 
V  \hausts   intfV  interooptins;-  vidve-.  ItH-.ited    iii  Vhanibers   ea^t,  011 
the  side  '>f  each  low-pressure  cyhiuUr,  dirveljy  k.'.iKvith  tlte  stOam 
*-hcsi s.     Ilicse  vurve< .  arc  in  the  forin  . v»f  tk>Uow .  cyJindc^s  ifohn 
^iijiijj  a..tectss   atixl    imvc   snitalde   oluMiinps"  Vnt   *|»  tlii-«V,V\vhie]i. 
"  :K-cordini?  to   ihe':  jHjsjtion   <>{  tlie  valyt*;  aHow   the  Itt.tih-prcssnre 
"exhaiir<t  to  j)a<»s  ,t<i  the   hMV-pres^-uriC' ;^t»'atn  cJivsts  and   receiver, 
< »r  to  1  he  aiui< »si>heri',  jhroH^b  -I  d' r<.vl  c-xhaust  4)as5»-qrc  cored  out 
"in  ilie  fioiitfof  the  k>vVpr<s->Hire>cyljiuk*t  casting?^  /I "hvse  vajv<  -^ 
are  opt  rated  hy  air : pressure, -o>ut rolled  from  the  cab.  thelair 
cy'iuder  Ik  inn  l.vnti'd  IwlvxiH-^ii  the  JTanus  jijst  ahciid  of  the  low- 
pressure  cyl.inder>,   and   the  en«K  of  the  piston   rod  being  con- 
ikHTted  to  crank  aritifi  ini  the  oi«ls  of  the  iiHerccptiiijr  valve  stems. 


■'u-  rtni  m-fwv,t-ii  l-Hi">ojiv*  riiid  J'rh'V  in  «»i>e  hoiir  aiid  J^rwiinvltesV:     Stei»nT' direct  -^^^ 

inelutlinii  16  stops,  while  from  IMvelo  |,iniogi>,  with  the  Kimes'eaiji  chests  juio^n^^^  ^tartiitt:.  «y  vxjien  AWiiikiwg  stmipb  . 

^'•i'uiu   ot    tr;iin,   tiie   tinir   i-   .S  niinutes   huiger.    ;T*0*'^'^^  ''^^^^•^^ 

•  Mnivenuiit-  a  p/t\\erfnl  eni^ine   \\'Hh  a  large  boiler  capacity  for       which..,\vhen  opem'di  jdlovvs  su-am  j^  >nwH ciVn 

per  |)ine. . VxteinllirR  frotn  it  ^br<iitigji'  tfie   fri»m   tube  >hver'  aijd 


iiiih  >peed  is  needed,  .mil  the  eiigine<  here  ilhtstrated  are  dc-, 
-juned  to  haul  train-  >.>{  440  tons  on  a  1  )»  1  eent.  gi'.ide  at  aSj>cc4: 
•V  .VI  miles  per  hour.  ;/.:^/- 

-:  The:;  p!Oint   of  ,4^e;ttvst   h<  '\  <.  It >    in    the   design   i>>   found  ill   the 
irebox   which,  beCa!i*ie   of  thi'   d^<ire   to   get   a  deep  thniat  ;in'\ 

void    an    evcessive    lei^vlh   of    !'ne    wifli    three 'paiT<    of    drivers, 


; c< "iinect juj:?; to  t Ik;  cfVpi ur  1  ijpe.  ^1 1' <\yu  in  t lie  iiidi-  vlcA.'itH»M>  .wiiioh 
;  C»mn>.-cts  to  ;;aji;  ritp4riMn^^ 

vxitajistpipc:    ;\ii<>dicr  ci»j)^»e  oiK'iwr; 

iu  the  receiver  Vvtt  the  left  v!<h- of  tlie  cNhauM  pipe  extcwis ,  out 

.  thr<  nigh  the  Mde  of  the  siiokc  b:<rv  and  inpriixided  witha  relief 

'1-iven    by    the    De    (ilelin    .irr.uigenjeni    «)f    Italauced    C'«iu>!;>M^'^  ;    V»»l^«'^*v'i'cb  r^^^  iii  the  jri^t-dvcr.    t!\ 

^  lindersj  rs'  a  eonibinalion  of  liafrow  type;  between  the  'f  ra.^iics,  r  tl"ii$-  arraMgehiviit  ■  0/  4>)Milecii«rtj'<i:  :a^^^^  .pittisiiiHv  't" 

ii'I  the  ciMnmon  uii'.e  tyi)*-      It  is  47.5  jn.  >vide  in  front  and  Ss.SojHfate  eith^  or  hnv  |ifcssiire  cy^JiudiTs  alotiC,  viih>  r 

■  i.  wide  at  tlit.   bark  entl.     Jn  tlii-  AVa>   a  grate  area  of  45.7  sq.  ftv 

as   been    obtained    in    a    lirebox    but    1 1  _*    in.    long    inside.      The. 

'.aniicr  of  shaping  the  mud   riii.i;  .umI   Hanging  the  side  slK'Vtsl«> 

•'itain  this  form  is  eleaily  shown  in  the  illvv>trati«>ns.^  •    /      -       '  . 

The  De  (ilehn   t>|)e  of  brilanCed   coinfionnd   locomntivc  is  the 

■>inini>n  one  in  use  for  passenger  service  iii  l-'rance  .ami  ha>  I>eeli 

ii  <1  in  I'liglard  and  this  coujitry.    It  will  be  remembered  tlKit  hi 

C'l  tlie  Pemisyhania  Kailmid  purchased  an  Atlantic  type  hico- 

iiotivc  i^f  this  design  whieh   u.i-  tosttd  at  the  iooomotive  te>ting 

I'kmt  at  S*.  l.ouis  ami  ha>   since  been   in   regnl.ir  service.     This 

niiinc  is  reported  to  1)0  very  successful   up  to  the  limit  of  "its 

apacity when  handled  by  nuii  who  understand  ii^  operatioii.   Ill 

Tiif  the  (V-sign   eonu>rises  a    fotir-cylin<ler  oimjiound  in   which 

he    two    high-i>re-sure    cylinders    arc    outside    the    frames    an<l 

"<-a!ed   -liuie  di-taive  back  Hf  the  low-pres>nre  eyhitders.   which 


indenendenilv  <»r  in  coniupction  v  ith  <*ach  otlik'r. 
: ; Most  t>f  the  pre\ i< •u^  ex.amples  Jtyi  the  f V  (.ihhn  C«>"»p"""  ■ 
liaye  tlie  st4.'api;  jjiik-s  "jKis-iiiig  Vk»wtt;  V»utsidc-  ifiv  l>ii»iK't  sIk-1! 
diVectfy  to  the/thjigh^pi  esstirc  cylimlers;  itv  tUis  iiaiSi:.  h«rtVe\H  r 
the  ste.-im  i)ipes  arc  in  lluir  u>ii:d  hScation  in  llu-' fr* nit  end  and 
.are  contin'U(l  by  a  short  outride  .pipe  i'>  the  ir"}V  "t  die  hiyh- 
l»i*essfiro   cylinder?;  ;  ' 'y 

W.d.scltai r(  A-alve  jjear  is  jitiie^l  011  bftili  cylioidcrs ;  Ibc  cun -id» 
gear  being  <+iVera1ed .  by  a  rtturii  cr:inlv  on  tlir  veotiid  paif .  «»i 
•  IriveVs  and  the  iodide  by  etventrtcs  oil  the  cranVvd  axle.  The 
two  reach  rods  arc  on  the  left  si<k'^  locate*!  'me  luliiiwl  tire  otlu  r 
A:  scrtw  teverSt;  gear,  whiol>  is  :^fra>i{^d  Vr.  jjienilit  Uh^  wd^ 
ent  optratii >n  of  the  two  -.M-t'S  of  valve-  RCaf'or  to  ojiwatc  them 
together  at  a  set  ratio  of  cut -ofTs  as  desired,  is  plaCed  •►n  the 
[eft  -ide  in  front    if  the  eiigiiu  -r'-.  M-at.     The  jhii.ttl,    hver.  whiHi 
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operates  in  a  vert'cal  plane  instead  of  horizontally,  as  is  universal 
American  practice,  is  placed  on  the  back  head,  the  rod  from 
the  valve  being  inside  the  boiler  and  passing  through  a  stuffing 
box  at  this  point.  In  connection  with  the  valve  gear  it  will  be 
noticed  that  the  valve  chambers  of  the  high-pressure  cylinders 
are  set  outside  the  cylinders  so  as  to  give  a  direct  drive  from 
the  return  crank,  while  with  the  inside  gears  there  is  a  differ- 
ence of  nearly  14  inches  between  the  plane  of  the  valve  stem 
and  that  of  the  eccentric.  This  ofi'sct  is  provided  by  means  of  an 
extended  trunnion  on  the  link  with  a  downwardly  extending  arm 
at  the  end.  To  prevent  any  springing  at  this  point  the  links 
have  liberal  supports  at  three  points. 

The  details  of  the  cylinder  castings  are  shown  in  one  of  the 
illustrations.  The  high-pressure  cylinders  with  the  piston  valve 
chambers  are  in  separate  castings,  which  are  bolted  to  the  plate 
frames  just  ahead  of  the  front  driving  wheels.  The  steam 
passage  continued  from  the  front  by  a  bend  of  large  radius  to 
the  center  of  the  valve  chamber,  and  the  exhaust  passages,  which 
are,  of  course,  separated  from  entering  steam  by  air  spaces, 
emerge  just  below  it  and  are  continued  to  the  receiver  by  a 
short  section  of  heavily  lagged  piping.  The  castings  are  made  as 
light  as  possible  and  of  the  best  grade  of  grey  iron.  All  pass- 
ages are  made  individual  as  far  as  possible  and  stayed  by  ribs  to 
each  other  and  the  main  casting. 

The  two  lew-pressure  cylinders,  together  with  the  saddle  and 


and  the  water  space  is  3.74  in.  at  the  mud  ring.  The  crown 
sheet  has  a  slope  of  about  2  in.  toward  the  rear  and  is  made  of 
copper  .63  in.  thick.  It  will  be  noted  that  the  back  head  braces 
arc  all  fitted  with  nuts  for  correct  distribution  of  the  stresses 
after  the  boiler  is  erected. 

The  grate  has  a  very  decided  slope,  the  difference  in  level 
being  21.7  in.  The  door  opening  is  of  peculiar  shape,  shown  in 
the  illustration.  It  is  27.5  in.  wide  and  15.75  in-  high.  The  back 
firebox  sheet  is  dished  at  the  door  to  permit  the  use  of  a  door 
ring  only  2.36  in.  wide. 

The  method  of  setting  the  tubes  is  also  shown  in  the  illustra- 
tion. The  hole  in  the  back  sheet  is  taper  and  the  tube  is  swaged 
down  to  enter  and  is  rolled  and  beaded.  The  holes  in  the  fron: 
sheet  are  straight,  2.24  in.  in  diameter  and  the  tube  is  simply 
expanded  and   rolled. 

The  smoke-box  is  provided  with  a  high  exhaust  pipe  fitted  with 
a  variable  exhaust  nozzle.  This  device  consists  of  a  hollow 
cone  fitted  in  the  top  of  the  exhaust  pipe,  the  largest  outside 
diameter  of  which  is  equal  to  the  inside  diameter  of  the  tip  of 
the  nozzle.  This  cone  is  connected  to  the  horizontal  arm  of  a 
shaft  which  extends  out  of  the  side  of  the  smoke-box,  and  is 
operated  from  the  cab  by  means  of  a  screw  and  hand  wheel.  By 
lowering  or  raising  the  cone,  the  amount  of  the  exhaust  open- 
ing is  increased  or  diminished. 

Ihc  blower  nozzle,  of  bronze,  is  a  hollow  ring  surrounding 
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their  steam  chests  and  receiver  are  in  one  casting.  They  set 
between  the  frames  which  are  widened  at  this  point  to  permit 
the  use  of  .i5.2  in.  diameter  cylinders.  The  low-pressure  valves 
are  of  bronze  and  of  the  plain  unbalanced  slide  type.  They 
have  inclined  seats  and  extend  slightly  over  the  top  of  the 
frames.  The  passages  tliroughout  are  very  large  and  give  free 
movement  to  the  steam.  In  order  to  provide  clearance  for  the 
front  truck,  all  the  cylinders  are  slightly  inclined. 

The  boiler  is  also  shown  in  detail  in  one  of  the  illustrations. 
It  is  of  the  straight  top  type  with  Belpaire  firebox,  the 
firebox  being  copper.  All  the  stays  in  the  water  legs  are  of 
manganese  bronze,  while  the  crown  and  boiler  stays  are  of  Falls 
Hollow  stay  bolt  iron.  The  barrel  is  made  up  of  sheets  about 
.79  in.  in  thickness,  there  being  three  rings.  The  front  tube 
sheet,  which  is  nearly  I  in.  thick,  is  flanged  and  set  into  the 
front  course  sheet.  It  is  braced  above  the  flues  by  two  hori- 
7ontal  plates  about  14  in.  wide  and  .63  in.  thick. 

The  dome  construction  is  somewhat  unusual  and  consists  of 
a  lower  section  of  .6  in  steel  flanged  to  fit  the  boiler,  and  a  hemi- 
spherical upper  section  of  the  same  material.  The  two  are  joined 
by  a  flange,  the  arrangement  being  such  that  the  upper  sheet 
fits  inside  the  flpnge  on  the  lower  section  in  the  manner  shown 
in  the  illustration.  The  dome  is  set  65  in.  back  of  the  tube 
sheet. 

The  boiler  contains  261  tubes  2.165  in.  in  diameter,  which  ar^ 
set  at  2.84  in.  centers.  They  have  a  drop  of  about  two  inches 
toward  the  firebox.  The  back  tube  sheet  of  copper  is  T.18  in. 
thick  where  the  tubes  enter  and  is  narrowed  to  .63  in.  thick  at 
the  throat,  where  it  is  held  by  stays.    The  throat  is  37.9  in.  deep 


the  e.xhaust  nozzle  and  provided  with  a  number  of  holes  in  its 
upper  face.  A  sprinkling  device  is  also  provided  in  the  smoke- 
box  for  extinguishing  hot  cinders.  The  smoke-stack  is  of  cast 
iron,  and  is  provided  with  a  hood,  by  means  of  which  the  draft 
may  be  checked  when  the  engine  is  standing  in  a  station  or 
drifting. 

The  frames  are  of  steel  plate  in  two  sections,  the  main  frames 
being  1.26  in.  thick,  and  the  rear  section  for  the  trailing  truck 
being  i.t8  in.  thick.  A  good  depth  of  plate  is  provided  over  the 
pedestals.  They  are  very  strongly  tied  together,  the  location 
and  arrangement  of  the  bracing  being  shown  in  the  elevation  and 
cross  sections.  The  low-pressure  guides  and  also  the  low- 
pressure  link  supports  are  bolted  to  the  heavy  steel  box  casting 
between  the  high-pressure  cylinders.  The  outside  guides  and 
high-pressure  link  supports  are  bolted  to  cast  steel  guide  yoke; 
secured  to  the  frames.  All  the  axles  are  forged  steel,  the  crank 
axle  being  a  single  forging.  The  driving  boxes  are  also  of  forged 
steel. 

The  three  pairs  of  driving  wheels  are  equalized  together,  the 
under-hung  spring  system  being  employed.  Contrary  to  Ameri- 
can practice  in  this  type  of  engine,  however,  the  trailing  truck  is 
not  equalized  with  the  driving  wheels.  It  is  of  the  side  motion 
type  with  inside  bearings,  lateral  motion  being  provided  by  3. 55 
in.  play  between  the  boxes  and  pedestals  on  each  side,  and  the 
load  on  the  truck  is  utilized  to  bring  it  back  to  its  central  posi- 
tion. 

The  front  engine  truck  is  the  Paris-Orleans  standard  design. 
all  the  weight  being  transferred  to  it  by  means  of  two  hemi- 
spherical side  bearings  .seated  in  castings  which  can  slide  on  the 
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cast  steel  center  frame.  The  truck  is 
brought  back  to  its  central  position 
after  leaving  a  curve  by  means  of  two 
transverse  coil  springs,  one  on  either 
side  of  the  center  plate. 

The  tender  tank  is  of  the  water  bot- 
tom type  and  has  a  water  capacity  of 
5>300  gallons.  It  is  provided  with  three 
gauge  cocks  on  the  left  side  to  show 
the  level  of  the  water  in  the  tank.  The 
tender  frame  consists  of  two  steel  plate 
side  frames,  placed  outside  of  the 
wheels  and  strongly  braced  together. 
The  tender  is  carried  on  six  wheels  and 
the  weight  is  transmitted  to  the  jour- 
nal boxes  through  semi-elliptic  springs 
over  the  top  of  each  box,  the  two  rear 
pairs  of  wheels  being  equalized  together. 

The  general  dimensions,  weights  and  ratios  are  as  follows: 

■     .;;/  .^,  GENERAL    DATA...   .-  .%..>•'    ,:     - 

Service Passenger 

Fuel      Coal 

Tmcti'/e    effort 24,940    lbs. 

Weight  in  working  order. .  ...■■. 19.i,000  lbs. 

Weitjht  on   drivers 122,000   lbs. 

Weight  of  engine  and  tender  in  working  order 294.800  lbs. 

Wheel  base,  driving 12  ft.  9.54  in. 

Wheel   base,  total    34   ft.   5.4   in. 

Wheel  base,  eng^ine  and  tender ■■••;•.• ... .48  ft.  &Jl  in. 


TbW! 


BOILER — DE    GLEHN    COMPOUND    LOCOMOTIVE. 


Smokestack,  height   above   rail    .....,,  i... ...,..,,..  .* » 171   in. 

Center  of  boiler  above  rail .,..;..'■.. i..-.   .,..*•. a ...Ill  in. 

TEXPER. 

Tank Water   Bottom 

Frame v; .  v, .  *;.' ;  .i. Steel 

Wheels,    diameter ,..,....i.... 48.8   in. 

Journals,  diameter  and  length. ........«.;.... v., .i. 6.5  X   9-85  in. 

Water  capacity    ,....,..>..  :..^. 5,300    gala. 


LONGITUDINAL  VS.  TRANSVERSE  SHOPS. 


t  •  !»■.•  • 


.i 4.9 

...... 7.8 


RATIOS. 

Weight  on  drivers  -=-  tractive  effort ..■■.,,.,■> 

Total   weight   -;-  tractive   effort ...V,.^ 

Tractive  effort   X   diam.   drivers  -f-  heating  surface ....597.0 

Total   heating  surface  -f-  grate  area .66.."> 

Firebox  heating  surface  -v-  total   heatinjr  surface,  per  cent.  ....-..■..,...  .6.1 

Weight  on  drivers  -f-  total  heating  surface ; ...  40.2 

Total  weight  -r-  total  heating  surface. ...,..,... .i..;,... 61.1 

Volume  equiv.  simple  cylinders,  cu.   ft. .  .\,  I .. ..-./,,. .i.. 8.0 

Total   heating  surface   -4-   vol.   cylinders ;...  i.-t-.i,. 380.0 

Grate   area   -^   vol.   cylinders .v.. ...',:...*.*.. 4... 6.7 


CYLINDERS. 

Kind DeGlehn    Comp. 

Diameter  and  stroke ,...,;. .,;;. .15.35  and  25.2   X   25.6  in. 

VALVES. 

Kind H.    P.-Piston,   L.    P.-Slide 

Greatest  travel    H.    P.-5.25  in.,   L.    P.-3.7  in. 

Outside  lap    ,. H.  P.-1.06,   L.   P.-1.06   in. 

Inside  lap  .iv.-.......;v..iv->v-«*,-?.:W.-» H.   P.-.118,   L.    P.. 197   in. 

WHEtLS.  ;   . 

Driving,    diameter   over   tires ..:., v.-,f ...... .^«»  .'..•• '2. 8    in. 

Driving  journals,  diameter  and  length .8.65   X   9.45   in. 

Engine  truck  wheels,  diameter 37.8  in. 

Engine  truck,  journals « .5.9  X   9.85  in. 

Trailing  trucK   wheels,   diameter    ............«..;. 45.2   in. 

Trailing  truck,  journals  ». .7.1  X  11.8  in. 

.■■,..  BOILER. 

Style .....«••.:..••  .^ .  w"*'*v«..i .'.  y-. » ••*  *•-...;.  Vi  '.v.'.  i\  fc..\4  ..»>  •  •  ■  ocipaire 

Working  pressure   .... . . . . . .'.  1 . .. . . ...»..,.. .", .... .". ; . '.'. . .... .227.6  lbs. 

Outside    diameter   of   first   ring 66.2    in. 

Firebox,    Itngth 112    in. 

Firebox,  width    ....,...•.  .•..i  ..  ..v.  <^.;.i»;.... .  .F.-38.8,  B.-74   in. 

Firebox  plates,   thickness    .......,..•*•';'.»  ;I»  ...  i'ii. 63  in. 

Firebox,  water  space F.-3.74,   S.-3.1,   B.-3.66  in. 

Tubes,   number  and   outside   diameter 261 — 2.17   in. 

Tubes,   length    ....».,...,.,..>....<.,:;,••.•.......:...•  .19    ft.    6   in. 

Heating  surface,  tunes  .'•..;;..;.:.....;■..,,».>. ..^...••.»  .2,863.5  sq,  ft. 

Heating   surface,   firebox 184.7    sq.    ft. 

Heating  surface,   totnl ,3,048.2   sq,   ft. 

Grate  area    45.7   sq.   ft. 

Smokcjtack,    diameter    ..i... 19.7    in. 


After  a  thorough  experience  with  both  types,  I  have  come  to 
prefer  the  longitudinal  shop  for  any  location  where  the  sur- 
roundings will  permit  its  use.  My  principal  reasons  for  this 
preference  are  as  follows: 

(i)  The  transverse  requires  between  twenty-five  and  thirty 
per  cent,  more  erecting  floor  area  per  locomotive  under  repairs, 
and  about  fifteen  per  cent,  more  machine  shop  area  than  the 
longitudinal  shop.  These  figures  are  based  on,  and  confirmed  by, 
a  comparison  of  ten  well-known  shops;  five  of  each  type. 

(2)  The  longitudinal  shop  has  greater  flexibility  as  the  num- 
ber of  engines  under  repairs  can  be  varied  according  to  their 
size  and  the  spacing  required,  while  in  a  transverse  shop,  the 
pits,  drop  tables  or  cranes,  etc.,  cannot  be  lengthened  out  to  fit 
larger  power  at  a  reasonable  cost.  For  this  reason  many  trans- 
verse shops  have  been  entirely  outgrown  by  the  large  modem 
power,  and,  if  the  articulated  type  of  locomotives  come  into  gen- 
eral use,  most  of  the  modern  transverse  shops  will  very  soon 
be  outgrown  in  the  same  manner.  This  is  not  true  to  the  same 
extent  of  old  longitudinal  shops,  nor  is  it  at  all  probable  with 
any  of  the  recent  shops  of  this  t\'pe. 

(3)  The  cost  per  square  foot  of  area  averages  somewhat  less 
for  longitudinal  than  for  transverse  shops  on  account  of  the 
design  of  the  building.  The  transverse  shop  generally  requires 
large  double  doors  for  every  pit,  and  the  cost  of  the  pits  them- 
selves is  greater,  besides  some  other  less  expensive  features  in 
favor  of  the  longitudinal  shops. 

(4)  Advocates  of  both  types  of  shop  claim  that  their  preferred 
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>>pt  rato  in  a  \t.rt'cai  plain-  iii^Ieail  <u'  liciri/i  nil  ally,  as  is  iniiv<.r>al 
AiiHTJcau  practice,  is  jilaccfl  on  ti)^  back  licai],  the  rml  Irnm 
tlie.  valve  being  iniidc  the  builcr  an<l  passing  through  a  stiitiiiig 
box  at  this  point.  In  coiincction  with  the  valve  gear  it  will  he 
n<'>tice<!  that  the  valve  chambers  of  the  high-pressure  cyhndors 
arc  set  outside  the  c>lin«U'rs  so  as  to  give  a  direct  drive  from 
"the:  returii  crank,  vvtiile  with  the  inside  gears  there  is  a  ditTer- 
cittec'f  nearly  t^iijches^^K^  the  plane  of  the  valve  stem 

aiiit  that  of  the  eccentric.  This  oflsit  is  provided  by  means  of  an 
extended  trunnion  on  the  link  with  a  downwardly  c.xtendinti  arm 
at  the  end.  'Jo  prevent  any  sjirinying  at  this  iK"»int  the  links 
have  lilK-ral  supports  at  three  poittts. 

riie  details  of  the  cylinder  castings  arc  shown  in  one  of  tlie 
lihi'^trations.  The  hijih -pressure  cyliiKiers  with  the  piston  valve 
ehanibers  are  iii  separate  castings,  uhicli  are  bolted  lo  the  plate 
frames  jttst.  nhead  of  the  Iront  driving  wheels.  The  steain 
I)assage  continued  from  the  front  by  a  bend  of  lar^e  radius  to 
tlie  center  of  the  valve  chatnl-er,  and  the  exhau>t  passjij^cs,  which 
are,  of  course,  sep.^rated  from  entering  steam  by  air  spaces, 
emerge  j,ust  below  it  and  are  continued  to  the  receiver  by  a 
short  section  01  heavily  lagged  piping.  The  castings  are  made  as 
light  as  possible  an<l  of  the  best  grade  ni  grey  iron.  All  pass- 
ages are  made  imlividiial  as  far  %s  possible  and  stay»<l  by  ribs  to 
each  Mth'.r  and  the  main  <"i>iing.  •       :    ' 

The;tn'6':IoV-pres<uri»,evlilwKTs.  tuiiellur   with   \\\-   -  iildK-  ami 


and   the  water   space   is  3.74   in.   at   the   mud   ring.      Ihe  crow: 
>hi(t  ha>  a  >»lupf  of  about  J  in.  toward  the  rear  and  is  made  i 
c  pp>.r  .<>.}  in.  thick.     It  will  be  noted  thnt  the  back  head  "brace, 
an-   all   litted    with   nuts   for  correct   distribution  of  the   str^js-st,- 
aftir  the  boiler  is  erected. 

The  urate  has  a  very  decided  slope,  the  ditlerence  ili  levi 
Ik  inn  -'I.7  in.  The  door  opening  is  of  peculiar  shape,  shown  r 
the  illustration.    It  is  27.5  in.  wide  and  15.75  in.  high.    The  bael 

linbtvx   >heet  is  dished  at  the  door  to  permit  the  use  of  a  d 

rinij  only  2.36  in.  wide. 

The  method  of  setting  the  tubes  is  also  shown  in  the  illu>ir.i 
tion.    The  hole  in  the  back  sheet  is  taper  and  the  tube  is  swage  , 
«Iown  to  enter  and  is  rolled  and  beaded.    The  holes  in  the  fron' 
sheet   are   straight,  2.24   in.   in   diann-ter   and  the   tube   is   ^impi 
expanded  and   rolled. 

The  smoke-box  is  provided  with  a  high  exhaust  pipe  fitted  uitl 
a    variable    exhaust   nozzle.      This    device   consists   of  a   hollow 
cone  fitted  in  the  top  of  the  exhaust    pipe,   the   largest  outsid< 
diameter  of  which  is  equal  to  the  inside  diameter  of  the  tip  o' 
the  nozzle.     This  cone  is  connected  to  the  horizontal  arm  of  -: 
shaft   which   extends  out  of  the   side  of  the  smoke-box,   and   i- 
opirated  from  the  cab  by  means  of  a  screw  and  hand  wheel.    B 
lowtTin.u  or   raising  the  cone,  the  amount  of  the  exhaust  opei. 
iiiK  i*  iiKTea»ed  or  diminished. 

Tlir   blower   n  >z:'le.   of   bronze,   is   a   hollow   ring  surrounding 
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their  »le.'ni  du 'ts  ami  rec»i\ir  are  in  one  ca^lim^.  I'hey  set 
bi;t\veeii  the  fr.inies  which  are  widened  at  thi>.  point  lo  permit 
tlie  it-v  S.3 -in.  dianieter  VyUiiders,     The  low-pressure  valves 

are.O.f  bFpn#r^  an«I  qI  the'  plain  unbalanced  slide  type.  The> 
have  ioclini^fl  seats  and  exteiul  sliulilly  over  the  io|i  of  the 
fr.iUKs.  _  The  p.;ss;tges  lhrou«h«'Ul  .are  ver\  lari^e  I'wl  .uive  fret 
m^'venjerrt  to  the  -steajii;    ,Jii,  order  to  provide  clear:<»ice   for  the 

Tfvfe  ^ihr  i-S  als^V/shown  in  dvtail  in  one  of  the  ilhistr.itions. 
It  is-  of  -ttio  straight  top  type  with  P.eliKiire  tirebox,  the 
jiri'box .  beitv^  e<ipi»er.  ;\U  the  stays  in  the  water  leg>_are  of 
ijianganese  brOni^ej  wdiil'e  the  tTOW'O  and  boiler  .stays  are  of  halls 
Itoflow  slay  b^kifori;  The;  barrel  is  made  up  of  sheets  about 
•7*i  OT-  in  thic"kTVess.flVere  being  three  rintis.  The  front  tube 
sheetv  \vi/K-h  }»  m-arly  I;  ia  thick,  is  Hangetl  and  set  into  the 
YKi>rtt-caitrsG  ■."fleet.     It  is:  .briiced  ;d»ove  .  the  flues  b>    two  hori- 

nt.il  plates  a.JHwf  t4  inl'xvld.V  and  /),^."in  thick. 

rhe  dome,  consthjctibn  is  snimewlntt  imu>u:il  and  consists  of 
a  lower  s»etii>Ti  of  ./i  in.  <H'yVllri.ng«'.d  to  fit  the  boiler,  and  a  heun- 
sfilierical  ,ti{M>ot  Wcjt'>n  V>'f  ijif!  same  miitCriai  The  two  ,irv  joined 
ly  .1  tlaiige,  tI>e.aT'rmlgtment.behig  such  that  the  u|>per  sheet 
t"its  inside  the  tI;Hige>Hi:thcr  k^^^^  -><tion  in  the  niapner  sh<.iwn 
rh:  the  inustvrat.i<'Ti  'fTu  «.j'''in  i-  >ei .  65 ,  in.  back  of  the  tube 
sheet..'"'v-V:;i' '■:.,'■■■•';:  :•;.;■  '/y  ■  _  \'- ' 

The  boiler  iCorilaiils-.  ^l./fttlw-S  2,165  in.'  in  dianteter,  w  bicli  ar. 
set : at-  2.84  .ill.  tcnters^K  They  have  a  <lrop  ,.{  .about  two  jnelie- 
tow-ard  the  firebox.  /iTie  back  tube  "-beet  •■(  coi)per  i>  i.iS  in. 
thick  wlur'r  the  fiil>e>  enter  aiidi^  narrowed  tr)  .(>3  in.  thick  at 
th;-  throat,  wher^v  j(.  Is  j^.|,i  by  ^tay-.     'I'b.e  throat  i-^  ^7.')  in.  deep 


the  exhaust  110/ de  ;'nd  pi"(^vidcd  with  a  number  of  holes  in  it 
ttpl>er  f.ice      .\  sprinkling  device  ii  also  provided  in  the  smoke 
box  for  extinguishing  hot  cinders.     The  smoke-stack  is  of  cas' 
iron,  and  is  provided  with  a  hood,  by  means  of  which  the  drai 
inav   be   checked   when   the   engine  is   standing  in   a   station  0: 
<lrifting. 

The  fnnnes  arc  of  sti*l  plate  in  two.  sections,  tlic  main  fraTne- 
beiuK  1.26 -in.  tbici?,;.  and  the  rear  section  for  the  trailing  truck 
b.ing  r.'B  in.  thick.  A  good  depth  of  plate  is  provide<l  over  th; 
pedestals.  They  are  very  stroiifily  tied  toiieiher,  the  locatio; 
and  .irr mijeinent  of  the  bracing  being  shown  in  tli«  elevation  an.. 
ipws  sections  Ihe  low-pres«tire  guides  "and  also  the  low. 
pre.s*;ure  Jink  supports  arc  bolted  to  the  heavy  steel  box  castint 
between  the  liiyh  pressure  cylinder-'.  The  r>utside  j;ui<les  an-. 
llig!l-pres^url■  link  >ui)porls  are  bohed  to  cast  steel  guide  yoke - 
sectifed  to  the  frames.  AU  the  axles  -ate  iorged  st^'el,  the  cranl. 
rtxle  Wing  a  siiigle  forging.    The  driving  boxes  arc  also  of  forgea' 

steel..^'  ■.;'••;,'    .--.  ^.■  ;';•.;-'   -'  '■"'■'  '..     •■    ",' 

The  three  iiairs  <i  driving  wliet^f?  are" eqnali/edMogetljtf,  tl. 
mnler-hung  spring  system  being  employed.  Con tniry  to  Aineri 
cr»n  pt7tctiec  iri  tliistyi)e  of: engincv  however,  the  trailing  truck  i- 
not  efptali/e<l  with  the  driving  whcets.  It  is  o(  the  side  motioi 
1;  i)e  with  inside  be.irintrs,  lateral  motion  beinj,'  provided  by  35,- 
iii.  ni.'iy  between  the  boxes  and  pedestals  on  each  side,  and  tli 
!■  •.•■(!  (Ill  ili(  tnu-k  is  utilized  to  bring  it  back  to  its  central  po?i 
ti<  >n. 

'Ihe   front   mmne  truck  i<  tlu'   J'.aris-Orleans  sfainlard  desici' 
.ill   the   weiijht    beinir  transferred   to   it   by   means   of   two  hem'- 
-jihericil  side  bearings  seate<l  in  c;istiiit;s  which  can  slide  on  the 
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transverse  coil  Fprings,  one  on  either 
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The  tencUr  tank  is  of  tlic  wafer  bof- 
toni  type  and  has  a  water  capacity  of 
5,300  gallons.  It  is  provided  with  three 
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After  a  thorough  experience  with  botli  types,  I  have  come  to 
prefer  the  longitudinal  shop  for  any  location  Avhere  the  sur- 
riumdings  will  pcnnit  its  use.  My  principal:  reasons  lor  this 
preference  are  as  follows:  .     :  '  .'  ^-  ■::    ' 

(1)  The  fransveTse  requires  between  twenty'-live  and  thirty 
per  cent,  more  erecting  floor  area  per  locomotite  under  repairs, 
and  about  fifteen  per  cent,  more  machine  shop  area  than  the 
Jongitudinal  shop.  These  iigures  arc  based  on.and  confirmed  by. 
a  comparison  of  teii  well-known  sliops;  five  of  each  t}!)^ 
;.:(2)  The  longitudinal  shop  has  greater  flexibility. as  the  mim- 
l»er  o£  engines  under  repairs  can  be  varied  according  to  their 
size  and  the  spacitig  required,  while  in  a  transvvrsc  slioft,  the 
pits,  drop  tables  or  cranvs,  etc.,^  cannot  be  lengthened  out  to  fit 
larger  power  .at  a  reasonable  cost.  For  this'Teaspn  rriaiiy  trans- 
verse shops  have  been  entirely  outgrown  by  tjie  large  modern 
power,  and,  if  the  articulated  type  of  locouKUivcs  come  into  g^cn- 
eral  iisc,  most  <ii  the  niodern  trall^vvr^c  shops  will  vv;ry  soon 
be  Qutjgr<)wn  ill  the  -siune  manner.'  This  is  iidt  true:  to  the  same 
extent  of  old,  IcMigitutlinal  shops,  nor  is  it  .set  ■  all  probable  with 
:any  of  Ihc  recent  shops  of  tliis  type.      •  v:_^;;'-^;j  :.•     ;   , 

(3)  The  cost  per  square  f<H>t  of  area  avera^feV some vhaf  less 
for  longitudinal  than  for  transverse,  shops  oh  .account  of  the 
design  of  the  buihliugr.  -  The  traiisve.r  requires 
large  double  doors  for  eAjiry  pit,  and  the  rost  of  the  pits  them- 
selves is  greater,  besitjes  some  other  IcsS  cxpelhis^ve  features  4n 
favor  of  the  longitudinal  shops.              V-     -.     ;  -    ''^.l'    \  ^^  "  ' 

(4)  Advocates  of  both  types  of  shop  claim  ihaLt  their  pre fetred 
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arrangement  best  facilitates  the  supervision  of  the  locomotive 
repairs,  but  I  believe  that  whatever  difference  there  is  in  this 
respect  is  in  favor  of  the  longitudinal  shop,  provided  the  or- 
ganizations are  equally  good  in  each  case.  With  either  type  of 
shop,  a  foreman  or  master  mechanic  cannot  personally  supervise 
the  work  from  his  office,  but  must  circulate  around  among  the 
Ipcomotives  and  make  frequent  personal  inspections  of  the  work. 
As  a  rule,  I  believe  that  a  gang  foreman  can  personally  super- 
vise the  work  on  a  larger  number  of  locomotives  in  a  longitu- 
dinal shop  than  is  possible  in  a  transverse  shop.  This  opinion 
is  based  on  considerable  experience  with  both  types  of  shops, 
which  leads  me  to  claim  that  the  longitudinal  shop  is  the  best 
for  supervision. 

(5)   VVith  very  few  exceptions,  the  output  of  locomotives  per 
month  is  greater  for  longitudinal  than  for  transverse  shops.     A 


committee  on  railroad  shops  reported  to  the  American  Master 
Mechanics'  Association,  1905,  giving  the  monthly  output  on  a 
ten-hour  day  basis,  as  follows : 

Eight  longitudinal  shops,  engines  per  pit 1.61 

Eight  transverse  shops,' engines  per  pit 1,27 

This  shows  the  output  of  the  longitudinal  shops  about  twenty- 
five  per  cent,  greater  than  that  of  the  transverse  shops,  and  these 
results  are  confirmed  by  my  observations  of  other  shops  than 
those  covered  by  the  committee's  report. 

I  might  also  mention  the  transfer  table  generally  used  with 
the  transverse  shops  and  some  other  features  of  less  impor- 
tance, but  believe  that  the  arguments  above  presented  will  be 
difficult  to  offset  and  quite  sufficient  to  warrant  my  preference 
for  the  longitudinal  type  of  locomotive  repair  shop. — M.  K.  Bar- 
ntun  before  the  Canadian  Railway  Club. 


TIRE  HEATER. 


Canadian   Pacific  Railway. 

The  Canadian  Pacific  Railway  has  recently  introduced  a  new 
type  of  tire  heater  at  its  Angus  works,  which  has  been  found 
to  be  far  more  efficient  than  the  former  mctho<l  of  using  gaso- 
line and  perforated  rings  of  pipe,  wliicli  slip  over  the  tires. 


in  the  illustrations.  These  furnaces  consist  of  cast  iron  boxes, 
each  supported  on  four  cast  iron  wheels  y/i  in.  in  diameter. 
The  inside  of  the  box  is  lined  with  fire  brick  i^  in.  thick.  A 
deflector  plate  is  attached  to  the  top  of  each  furnace.  The  crude 
oil  and  compressed  air  are  conducted  from  the  ->4-in.  pipes, 
wliich  surround  the  base  of  the  device,  to  the  burners  through 
f^-in.  armored  tubes,  as  shown.  It  is  possible  to  adjust  these 
portable   furnaces  so  as  to  produce  perfect  combustion  and  to 


CRL'DE  OIL  TIRE   HEATER  .\T  THE  AXCiUS    SHOPS,   C.\X.\DI.\N     P.VCIKIC  R.\ILW.\V. 


The  new  heater  uses  crude  oil  and  consists  of  six  small  port- 
able furnaces  which  arc  placed  on  a  cast  iron  plate,  as  shown 
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GENERAL    AKRANC.K  .M  KXT    OK    TlRl.    HEATER. 


direct  the  flame  on  the  tire  to  the  best  advantage,  heating  it  up 
much  more  quickly  than  by  the  former  methods.  A  jib  crane 
extends  over  the  heater  and  the  center  is  lowered  into  the  tire 
when  it  has  been  heated  sufficiently.  Two  of  these  heaters  have 
been  placed  in  commission  and  are  giving  splendid  results.  We 
are  indebted  for  information  to  A.  W.  Horsey,  mechanical  en- 
gineer. 

The  Fastest  Motor  Boat. — On  August  4,  the  motor  boat 
"Dixie  II."  made  a  scries  of  four  trial  runs  over  the  measured 
course  of  the  New  York  Yacht  Club  in  Hempstead  Harbor,  L.  I., 
which  is  T.I  nautical  miles  long.  The  boat  ran  twice  with  the 
tide  antl  twice  against  it.  Its  average  for  the  four  trials  was  at 
the  rate  of  35.74  statute  miles  an  hour,  which  is  the  fastest  time 
ever  made  by  a  motor  boat  on  officially  timed  tests,  either  in  this 
country  or  aI)road.  The  "Dixie  II.,"  which  won  the  international 
motor  boat  race  at  Huntington,  on  August  4,  was  designed  by 
Clinton  H.  Crane,  with  engines  by  Crane  &  Whitman.  It  has  a 
single  propeller,  driven  by  an  eight-cylinder  gasoline  engine,  and 
can  make  a  trifle  more  than  800  revolutions  per  minute,  with 
horsc-powor  of  slightly  over  200. — Railroad  Age  Gasette. 
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THE  FUTURE  OF  THE  APPRENTICE. 


wi 


By  R.  I.  Graves. 


Editor's  Note:  This  paper  was  written  by  one  of  the  appren- 
tices of  the  Chicago  &  Northwestern  Railway.  The  circum- 
stances under  which  it  zcas  prepared  may  best  be  presented  by 
quoting  from  the  remarks  of  H.  T.  Bcntlcy,  assistant  superin- 
tendent motive  power  and  machinery  of  that  road,  in  speaking 
on  the  apprenticeship  question  at  the  recent  meeting  of  the  Mas- 
ter Mechanics'  Association: 

"Unfortunately  zee  have  not  such  a  good  scheme  of  teaching 
the  apprentices  on  the  Chicago  &  Northicestern  as  is  set  forth 
by  the  committee ;  but  with  45  apprentices  we  have  two  appren^ 
tice  instructors  who  follow  the  young  men  up  and  give  them 
every  opportunity  of  becoming  proficient  in  the  work  they  are 
undertaking,  and  I  think  it  has  had  a  good  effect.  We  give  a 
certificate  or  diploma  as  soon  a's  the  young  man  is  out  of  his 
time  which  shows  where  he  served  his  time  and  what  course  he 
has  gotie  through.  About  12  months  ago  the  apprentices  them- 
selves organized  an  apprentice  club;  they  have  held  14  meetings 
and  the  average  attendance  at  these  meetings  xeas  22.  To  show 
the  scope  of  the  papers  and,  discussions  I  will  name  a  few  of 
them.  The  first  was,  'The  Future  of  the  Apprentice,'  and  it  was 
one  of  the  best  written  papers  I  ever  came  across.  Others  were 
'The  D  Slide  Valve,'  'Stephenson  Link  Motion'  'Valve  Setting,' 
'The  Air  Brake,'  'Injectors'  'Lubricators'  and  'Theory  of  Com- 
bustion.' All  the  43  are  members  of  the  apprentice  club  and 
the  officials  endeavor  to  encourage  the  young  men  by  their  pres- 
ence and  to  help  them  by  furnishing  information  they  are  not 
able  to  obtain  in  any  other  way." 


The  future  of  an  apprentice  depends  upon  himself.  Whether 
the  future  is  to  be  briglit  and  successful,  or  whether  it  is  to  be 
a  dull,  common -place  existence  and  a  failure,  is  for  each  of  us 
to  determine.  In  every  case  it  is  up  to  the  man.  In  this  age  of 
hustle  and  progress,  where  momentous  undertakings  and  large 
responsibilities  arc  everywhere  in  evidence,  and  where  men  are 
constantly  departing  from  the  arena  of  activities  because  of  ill 
health,  old  age,  and  other  very  good  reasons,  there  comes  a  cry 
for  trained  men,  competent  men,  and  reliable  men.  This  "cry" 
is  a  demand  for  men  who  know  their  business,  for  men  who 
are  specialists  in  their  line,  for  men  who  have  been  through  the 
mill  of  practical  experience,  and  who  thoroughly  imderstand  the 
work  they  are  called  upon  to  superintend.    ,   .  .>; 

To  answer  this  "cry,"  and  to  provide  for  the  time  when  the 
present  officials  shall  have  retired  from  service,  there  has  been 
instituted  in  the  shops  the  apprentice  system.  We  all  know 
what  this  system  is,  but  do  we  all  realize  what  it  means?  We 
know  that  when  our  time  is  served  that  we  are  ranked  as  ma- 
chinists and  that  we  are  entitled  to  machinists'  wages,  but  is 
that  all?  Is  our  trade  to  be  the  end  of  our  ambition,  and  are 
we  always  to  be  machinists? 

To  this  point  the  sailing  is  quite  clear,  but  as  to  the  future, 
from  here  the  course  seems  to  be  somewhat  hazy  and  uncertain. 
It  is  plain  that  the  apprentice  becomes  a  machinist;  that  when 
the  preliminary  training  is  completed,  the  young  man  is  well 
grounded  in  the  fundamentals,  that  he  can  do  a  job  on  this  ma- 
chine, or  that  machine,  and  that  he  understands  mechanical 
work.  It  is  at  this  stage  that  many  men  stop.  They  become 
accustomed  to  a  certain  line  of  work,  such  as  running  a  drill 
press,  working  on  rods  or  a  dozen  other  jobs,  and  they  are  con- 
tent to  remain  machinists.  But  there  are  some  men  who  are 
not  satisfied  to  remain  as  machinists,  and  they  refuse  to  remain 
stationary.  They  study,  they  work  faithfully,  and  in  time  be- 
come foremen,  then  they  go  on  to  master  mechanic,  and  so  on 
they  climb  to  the  top. 

Xow,  the  men  at  the  top  do  not  want  you  to  be  a  machinist 
all  your  life.  They  did  not  give  you  the  opportunity  of  learning 
the  trade  that  you  might  earn  good  wages  and  have  easy  hours. 
They  want  you  to  become  good  workmen ;  to  do  your  work  well ; 
they  want  men  whose  work  they  can  depend  upon,  and  they 
hope  that  out  of  the  many  apprentices  there  will  be  some  wdio 


;ill  excel,  who  will  develop  qualities  that  will  fit  them  for 
future  officers.  They  know  that  all  human  beings  are  not  the 
same;  that  many  are  shiftless  and  indifferent,  while  others  are 
industrious  and  interested  in  their  work.  Of  this  latter  class, 
they  have  figured  to  choose  men  to  till  positions  that  are  being 
vacated  from  time  to  time.  The  company  needs  a  foreman  to- 
aay  and  a  master  mechanic  tu  morrow,  and  to  supply  its  need, 
it  looks  first  to  its  own  men.  A  good  man  is  wanted;  he  is  in 
demand,  and  if  you  are  the  right  man,  you  w  ill  get  the  position. 
Thus,  you  see,  the  object  of  the  apprentice  system.  It  is  a  neces- 
sity for  the  future  welfare  of  the  company,  and  being  a  neces- 
sity, it  makes  the  future  bright  for  every  apprentice. 

The  future  is  indeed  bright  and  promising  for  the  apprentice; 
there  are  more  chances  for  him  to  succeed  to-day  than  ever  be- 
fore. Take  a  glance  at  the  big  nun  in  the  railway  world  and 
examine  their  careers.  You  will  find  that  their  records  began 
at  the  bottom,  and  that  they  fought  their  way  on  and  upward. 
You  will  see  that  the  position  they  hold  to-day  is  the  result  of 
hard  and  faithful  application  to  work  and  duty. 

Let  me  quote  you  a  few  words  that  Mr.  George  A.  Post,  presi- 
dent of  the  Standard  Coupler  Company,  said  about  some  of  the 
many  men  who  have  come  up  from  the  ranks :  "That  masterful 
personality.  Deems,  looks  now  as  though  he  always  wielded  a 
scepter,  but  he  didn't.  It  was  not  long  ago  that  he  wore  a 
'jumper,'  looking  after  a  roundhouse  out  West.  But  inside  that 
'jimiper'  was  a  natural-born  jumper,  and  he  jumped  and  he 
landed,  too. 

"Facing  the  blizzards  of  the  Northwest,  as  he  trod  the  icy 
roofs  of  the  freight  cars  in  winter,  there  was  once  a  broad- 
shouldered,  sturdy  brakeman,  named  Underwood.  He  is  not  a 
brakeman  now;  he's  president  of  the  Erie. 

"Throwing  wood  on  a  locomotive  tender  and  working  as  a 
section  hand,  are  both  mighty  good  exercise,  but  there  mu>t  be 
something  besides  nniscle  about  a  young  fellow  who  began  his 
career  by  doing  these  things,  and. who  fought  his  way  tjp  to  be 
second  in  command  of  the  New  Y'orJc  Central  Lines.  Brown 
accomplished  that. 

"Outfitted  with  an  ordinary  connnon  school  education,  plus 
horse  sense,  pluck  and  an  extra  ladle  full  of  gray  matter,  Trues- 
dale,  of  the  Lackawanna,  has  winged  his  flight  frrun  a  hard- 
bottomed  chair  as  a  clerk  to  the  sumptuous  quarters  of  a.  rail- 
way president." 

Antl  there  are  many,  many  other  cases  that  might  be  cited, 
showing  what  grit  and  determination  can  accomplish.  I  hav« 
quoted  these  incidences  of  success  that  we  may  see  what  has 
been  done,  and  to  show  us  what  we  have  to  strive  for.  If  such 
men  have  come  from  the  sho])s,  and  from  the  office  in  the  past, 
they  are  certainly  going  to  continue  to  come  from  these  places  in 
the  present  and  in  the  future. 

There  are  many  prizes  to  be  had  for  the  working  and  the 
future  is  full  of  rewards  for  the  apprentice,  if  he  is  the  right 
man.  One  man  has  said  that  success  is  inevitable  to  those  who 
boost  themselves  by  their  own  boosting  strength  of  will  and  ac- 
cumulated knowledge.  The  fellows  who  go  into  the  shop  day 
after  day,  wishing  that  their  time  was  served,  wishing  that  they 
were  drawing  machinists'  wages,  and  trying  to  do  as  little  work 
as  possible,  are  not  going  to  amount  to  nmch.  But  there  are 
other  fellows  who  are  different,  and  to  quote  from  Mr.  Post 
again:  "They  have  sand,  and  are  not  afraid  of  doing  a  big  day's 
work;  they  are  not  afraid  they  will  do  more  than  some  other 
fellow  who  gets  the  same  or  more  pay.  They  keep  their  eyes 
and  ears  open.  They  seek  instead  of  shirk  responsibility;  they 
look  upon  their  employer  as  their  friend,  and  not  as  an  enemy." 
These  are  the  fellows  who  make  good  machinists  and  good 
officers.  To  them  the  future  holds  many  rewards.  Mr.  .\ngus 
Sinclair  has  said:  "A  good  hand  at  any  occupation,  no  matter 
how  humble  it  may  be,  recommends  himself  for  advancement 
The  good  mechanic,  the  good  car  repairer,  the  skilful  foreman, 
the  first-class  engineer;  the  quick,  accurate  telegraph  operator; 
the  pushing,  clear-headed  track  workman ;  the  flagman  who  pro- 
tects his  train,  and  the  machinist  who  does  his  work  well,  are 
the  men  who  will  be  officials  a  generation  hence." 

In  every  new  subject  that  seems  uncertain  and  difficult  to  us. 


A^IEFJTCW    i:X(.l.\Kl;:k    AM)    1^\IIJ<< JATl*  TOrRxAt. 


arrangcmt-iit  .bc^t .  facilit(itc^5  the  superybion  of  tin-  locomotive 
repairs,  but  I  rbclievc  that  AVliutovcr  diffcrc'iicc  there  is  in  this 
respect  is  in  favor:  o£  the  louiiitiKhtial  shop.  i)rovi<lo(l  the  or- 
ganizations arc  ctiually  guo<l  in  itich  case.  With  cither  type  of 
shop,  a:  forema-n  or  master  mccfianic  cannot  perspjially  supervise 
the  work  fTOrii  his  office,  biit  must  dirctilatc  arouml  among  the 
locomotives  antlrtiakc  frequent  personal  in^poci  ion-  of  tlic  work. 
As  a  rule,  1  hvlicvc  that  a  Rani^  foreman  can  personally  super- 
vise the  work  on  a  tafgcr  munlK'r  of  locomotives  in  a  lonuitu- 
dinal  shop  tha;h  Is  •possible;  hi.  a  transverse  slu>i).  This  opinion 
is  based  on  xonsi^terabie. experience  \vith  both  types  of  shops, 
which  leads  me  to  chirm  that  tlic  longitudinal  _shop,  is  the  best 
for  supervision,  :  ;    '■  ;'  ':^^    ■  '    •   -     •  i" 

(5)  With  ;Vc;ry  few ;e..\cepliohs,  the  o  of  locomotives  per 

month  iB-circatcr  for  Ki-ngitudhial  than.  f«>r  transverse  shops.  -A 


committee  on  railroad  shops  reported  to  the  American  Master 
Mechanics*  Association,  1905,  givhig  the  monthly  output  on  a 
ten-hoiir  day  basis,  as  follows  : 

I'.iglit  longitudinal  shops,  engines  per  pit 1.61 

Eight  transverse  shops,  engines  per  pit.. 1.27 

This  shows  the  output  of  the  longitudinal  shops  about  twenty- 
live  per  cent,  i^reater  than  that  of  the  transverse  shops,  and  these 
results  arc  confirmed  by  my  observations  of  othir  shops  than 
those  covered  by  the  committee's  report. 

I  might  also  mention  the  transfer  table  generally  used  with 
the  transverse  sI)ops  and  some  other  features  of  less  impor- 
tance, but  believe  that  the  arguments  above  presented  will  be 
difficult  to  offset  and  quite  sufficient  to  warrant  my  preference 
for  the  longitudinal  type  of  locomotive  repair  shop. — .1/.  K.  Bar' 
num  bciorc  the  Canadian  Raiki:ay  Club. 


TIRE  HEATER. 

C.\NAbl.\N:    r.XflKIC    R.MLVVAV. 

The  Cinadian  Pacific  Kailway  has  rccentlv  iiitr'uliiecd  .1  iie\v 
type  of  tire  heater.  a;t  its  An^iJSA>torks,  which  has  been  fmind 
to  be  far  more,  effibiehl  than  Uu-  forincr  UTetliod  i.f  u^ing  gaso- 
line and  perforated  rings. o^^^^  -lip  "\,r  ilu   tin-. 


ill  ilie  illustrations.  These  furnaces  consist  of  east  iron  boxes, 
each  «iipp.orted  oil  four  cast  iron  wheels  j J <  in.,  in  diameter. 
The  inside  of  the  box  is  lined  with  fire  brick  ijj  hi.  thick.  A 
deflector  jilite  is  attached  to  the  top  of  each  furnace.  The  crude 
oil  .imt  C'>nii)ris-<.<1  air  are  coiiducled  from  ilie  -^^-in.  pipes, 
wliich  surround  the  base  of  the  device,  to  the  bitrners  through 
-,  111.  .iniiored  tubes,  as  -howii.  It  is  possible  to  adjust  these 
portalije   furnaces  so  a.s  to  produce  perfect  combttstion  and  to 


I  i<i  111.. Oft.  T.iREHt.\iKK   \r   1111    .\.\.. I 


llol- 


«  \.\  \iii.\x     i'.vi."l.jiie  kAJLU.^.^ . 


The  new  'hoyitci-  us.ts'',cru«le^  .^^^  of  si.\  siii.dl  port- 

able  furn-lic^^  which  iirc'-j^lhtetl'*^       cast  iron  plate,  as  shown 


(',    •  if    .11     .  •     ..  '■ 

,11  i:«».r '.,:».«!- •^'r'^M.- 


i»  UilT^ak 


•  I    l'iki-,..iit.AfKk. 


(Hrcct  the  ihiuu  on  the  tire  to  the  best  advantage,  heating  it  up 
much  more  quickly  tii.tii  h>-  tin  former  methods.  A  jib  crane 
extends  over  the  healer  and  the  center  is  lowered  into  the  tire 
when  it  has  been  heated  suflicieiitly.  Two  of  these  heaters  have 
lieen  placed  in  c«:)mmissioii  .hkI  are  givin.ir  splendid  results.  We 
art  indebted  f'>r  information  to  .\.  \V.  Horsey,  mechanical  en- 
gineer. 

till     I  -^I'Moi;    l5i).\r.r^Oii    Ati.iiu-;  .  4.    tlie    uiotor   boat; 

"I  )txie  11."'  tnadc  a  .seriesof  i\)ttf.,trin|,ruii<v/<>vt^^'| 
I  "Mr-t  .t"  tlKv  Xq\Y:  Voi^s  Yitcht.Cltih  iti  Ilonipstead  Harbor,  L.  I., 
uliicii  i-  t.i  n;u»ica.l  iHUe->  bingiT^ie  boat  ran  twice  with  the 
iid,e  an<l  twive  agatnsr  it.  Its  avvrago  f<»r  the  four  trials  was  at 
lhe  rare,  of:  .?.i;;74;statide  iiiiles  an  hour,  which  is  the  fastest  time 
.  vcr  ni;»de1.>.y  a  i.ni:vil<>r  biuit  on.otVu-ially  limed  teStSj^^ithcr;  iu  this 
country  or  a1)rvt.id.  The  ''IJixie  IT."  which  won  the  inleriKit tonal 
mojiir  liorif  HKV  at  1  luivtingion,  on  .\ugirst  4,  was  eloigned  by 
Clinton  IT.  t'r.ine.  with  engines  by  Crane  &  Whitman.  It  has  a 
single  propeller,  driven  b}-  an  eight-cylinder  gasoliite  engine,  and 
can  ni.iki  a  trille  niorc  than.  8()0..K'vi)hitions  per  min,itte,w-ifh 
Ii"  'rse-pv-wer  .oi  sliuhi \y  oVer  "4oo,-7-i?rt7/n>ut/  Afre  Casctfc. 
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THE  FUTURE  OF  THE  APPRENTICE. 


By  R.  T  GitiWEs, 


Lditftr'^s  Kotur^:  77iu^^rt/»t-r;iviiijf  itriV(fc'»i  IfybfiCiQf  the  apptx^n- 
tices  of  the  Chkag<)  &;  N0rth'u:i- stern  RallivayJ  Tli-c  cin-uin- 
shinci'S  under  zMch  it  ieas  pn-f'ared  iittiy  best  itc  presenfed  by 
quotiiifj  from  the  reltuirKs  of  11.  T.  IhmJcy ). assistant  suferUi- 
tendent  motive  poiecr  and  nuiehincr'y  pf  that  ruad ,  in  speaking 
.'U  the  apprentjeeship  (luestion  at  tite  recent  ute^tmgdf  the  Mas- 
ter Meehanies'  Assoeiation: 

"i'n fortunately  tee  Itirre  not  sueli  ,t  jond  seheme  of  teaehwi] 
the  appreniires  on  the  iShicayo  ixKortlneestcriy  as  is  set  forth 
by  the  eommittcc;bHt  teiih  4f,  appretitiee's:  iec  have  Ui^o  apprai' 
tice  instructors  zffho  foVoii/  the  younff  men'np  and  give  them 
rrcry  opporlnnity  of  becomimj  profieientyiiiilijezeorkjhey  are 
underliikin;/,  and  I  tliink  it  has  had  a  ijood  effect.  U'e  give  a 
certificate  or  diploma  as  sooUds  the  V''«»i/  liiaji  iil  out'  of  hi.i 
time  which  shores  tehcrc  he  ^ened  'hi4  t'm'e  pn.d  's*hat: eotirshhe, 
has  gone  thromih.  Ahout  13  months  ago  Uie^appreiitiees:  tJii'm- 
selves  orgauiced  an  appreniiee  cl)th;::  they  have  ii eld  t4  meeiijig:s. 


■^  ;£«t^ficv^*ffiictirsJ;^^T^       kn<  w  ;tli:it  (ill  Iminat'  "'!«'"Mi>  arc  ;m>t  jUi^ 
;•  -#afiic :  A^iat  iilrtny fftrii:  shittle-s  aiul  huljffcrvia,  \vln^?  MlWt;*  arc 
■   indu5.triou>  aii«i  MTtv^«,•^^':«l  iu;  thilr-  work.:  iQr  ;*Ui'>:;Iattct^d^ 
dhcV  ha-vo  l%ttty«t  fe  choriic  »tk-1i  t<r*  yll  ;t>o^iti«^fl>;;tln^t;i\:rv  miyg 

uay  an<l  a  iiia-^ior  iiWliniiic  i <v  iii« >rro\\ ;  ami  T»>  -ujm^'  i'^"«'^*5. 

it  I'H'U?  tirsi  tii'irs  i>Wu  iiH-H/   A  g«>t*<l.  nuiO  ir. wautc-J; -^hc;  i*  in 

dcinaiKl,  iitUl  If  y^.!ll  jfirc-ilHtifjlrt  iMhn;^ 

Tiius  y. »u  sec,  tli<>V^gV*^  t^  v*  PvX'  - 

sity  fc»r  ilic  f'littjre  \^^^ 

<ity;  it  niakcji  the  tutun-  I>rii^]Tt  ff'r;;>'vVFj:  :i|»im'nnc^'. 
Tlio  tuiiir<^-i'^  iiWli-nl  litiWiil  aiK|'l»r<AniMhv   ^'^^^^ll|*  »; 

there  a^cwKlcechanVv^  1 1  tlwiv  e\  i^r  1) 

forcv  ,  Tafec^  ;a  jrt;4ube;  at;ih«^"-l»isr,  i^W;n  ^"^ 

cxaniint-  tlu-ir  Varo^^r^J     ;iVn\  uiH  -timl  tluir  tlivir^ 

iat  the  liuttoju,  autl  that>  ihcV   f.^mlH.  Hiriv/Vay  t.n  ;a«<r-  in'vvard/ 
VVOii  will  siAi.  ijial  tfie  t»<>?^^  rx  suii  .  i 

-  Irarcl  auU  tintli  Ja»1  .aj>i»Heavit^  /^  *UJl> 

"v/    Let  iiu«  «|iii>rv;ymi  ;r  th;a  \lr.  Xiivf^tr^-  .\  ;•'"-»- 

iiqit  of  ihc  ivt;fU<Vi:rd  OniVl'V  A<«Hii>an      •^afl.sl<'.!ui 

njaiiy'.'nk'u  .\vU<>  iiavv  r^iiu'  ^^i>^M•<•Tn•i^K■1yMW^ 


nid  the  aver  age  at  tenda  lice  jal  these-  jnet'iings'^as'jj^:.  To/ S^ 

the  scope,  of  the  papers  and  drseussii^nsf:  tctjW  Jhiiwi;  <j  /ir^if  e/!^^  lJ^c^)i^^:3«»«iks:  n^^^:  a^i^lrtii^^jit^V 

them.     The  first  x^as,  ''The  I-tUitre  iif  the  AppreiHiee^^^  hi-f:^Jtc|tvi.':  'Jjl;  xvav  wyi -Lriiii  SJ^J:  ^^'' 

oncofthctH\<l'vriitevp<ipersfev^^^^ 

The.  />  Slide  TalveJ'  'Sl,:pheux<>ti  /J0  }fijiion:i'\'i^ifh-e^ScU^ 


1  tlic 


'XUilijK'f/  l»« ikii:}i  at'tiT  a  •  r<^ii» nliic  'U-itt .v»nt V  VV"i'>V.     1 ' • 
'juiuiK'r'  -Avas,  a=^  ttaiiit\tr  T.«i-!rrv    iTTfniii'r;^'  Uf'^V  lie  ■  lui; 


'The  Air  Brake!  'SiiJieeiofSy  %uhni^a4f*rs':and  'Th^pi'y'jif^i^^  too;. 


bnsti(>n^     All  fhe:  :^^-^riiiiii^ifhe)is^p^^ 

the  otHeials  indedvor  1%*  enriyfira'gi:  the  yovng  men  l*y  their  pres-.. 

enee  and  in  help  l/<v.wt:  ^y  ./M/inV/ni/i/^ 

iibie  to  dhtaiiriri  dtiy  other  xijax^'     ■  >^^   *'r'    ;    / 


^^rput?;  {xjf  ,li»i^   friMiifit."  mr>- , ill 'wiuu-r,  thi-ii  .  w;u  >: 
:  :>iuVnl<)cr>'<fi  V^t^^l\^  hi-akvUW'-  '' ■^'' '''   '  'i'^' ■^v'l"  ul 
brakvMi.'iH  jiutw;  bv'<  j*rv>i».iWi' 

s«.rlii.vi»  /liart<:l.  aC^",K>lli.  fniitlvty  x<.i»>tl  i  s  ;.r'  i-ss  n' 

"career  I>v  tlirruiTtr  tik Si"  iluii'sti,- ;k,i<1  \vhfri". hiw^ '■- 


J;  lie  failure  ,  CI  t.  an  ;ipi)rciii  ice  tKlHH'U  upini  Uinivvir,    \\  lietlitr 
thc  future  i?  t^i  iic"  brifiUt  aii«l  ^lUOe^slril,  or  vilii-rhef  jt  is  tta  he 
.t  <)ijI1.  .l•OI^n^^•l^-I)l;u^^'t•^.i•item•e  am4  at  .villi  rvv  is  tor  ja.ch  Krf  us, 
to  dtit^rutitrci     Ift-t-Vcry^caHfiiit  is  :up  Id  t^ian'^n.' flti  tJiis  aigc  of/;  ^ceoniil  in:  b»Jhrn"iiaVtA>f  tlje  -Ty^'^v   ^|^ 
huitFe  rnuljyroiircs^^f  where  kiTgc,   .a0coiuirh.-,htiil  thav. 

rcspoif^ihihtie-;  are  cvcrywhcri.'  in  eyi'lejiee,  an<l  Avhere  lUen  arc.;    "     "OuititteU  Aviift  .vii/   ;  .i/mikii  >    >.••(  nu'  n    >v  .I'v.'    ^  " 
( oii^laiiily  'Kpartiu}'   front  the  aronu  ^»f  ntHivitios  l)e("iu>e  of  iJI   :.  Ivnrse  sv«M',.i)UicWr3ri.il  :tiV  tn 

he;'-'       '■■■     ^  ■'    •    ''■■  ■■'  -^^  :■.■■..-•:.•:■• -.^v-i-  :..:-:.-;--_  ^  ■    -.  _:^...i-4..  -  r^;.,_:.\%-:^,^::.-;-:.r^  .:.. 

for 


leallh,  <>1<1  ;tRt,  aiul  othet^  yyl^y  j;w()^I?rt;is^  xv^JlifteilVhi^fjIiiiitt    fj-vv 

"or  traine'i  iileh,  cQiiipytettt  in.eii,  aixt  foliaWe  viiu-n.     Thi:sV"cTy''      b<>ttVriiiu;'«i  t-iiafr  as -a^^rlv  A v^^    t'j*^ .  *nt'H».l«v:>""'  U't 


is  a  ilcinand  f«>finen  who  know  their  Imstuess,  frir  inetv  /wh"'* 
arc  sixcialists  in  their  line,  fur  ineti  wli'thave  bteii  throt'.yh  thv- 
mill  cif  practical  experii^nce,  ;ind  \vho  tl)(yr«jtt!ihly  tJti<K»rstanU  th(' 
work  ihey  are  called  ujwm  to;^supef  jnteiul..- :  -  ,  4" ,  .v'  ^.:-:.^"j' ..v:?^:>\ 
To  answer  this  "cry/'  anil  to  provide  i<^r  the  tiiiic  \vhcu:  the 
pre?rtn  officials  shall  have  rotire"<lfr«iiu>ervioO,  there  lias^  been 


way  f>re  vide  JTt.     :  ■-■;:  ;'  r.^;^.    -'-y ..  ^ '■',..,•<:■  ''^y  .{'<="'  -  •...    -. 
:     vVtul;  ihei>-  :arv''i"?»!»y/ .nlwy'!^«tli^  ^Iwfyniij^ltt' 

■sltowtTig  what  jifit  ajut.  .dvu^ruiniiUt'  •;  .oc- uMpli^'j.  ,  o 

V  r^tK^t'tl  (h t'sc'  iHvi* Irtlces  ^' » f  Viu'ces s \  tha t.  wv,  ~ liiay  .;■•;*•<'  'a  i i at    kfi*; / 

bw'ji  «t«iiK",  .and  t *i  ""litnv  li-i  wl>*tt  wo  lia . e  To'  *>tJ"i\ <«-  tyty  ' J i ; "-.Uel > 
:/nien  Ua\«vc<itiiv  Jnan  ihr'  >b^  the  tU*"'. 


irHiitntc<l    in    the    shops    thcapiiriiuicc.  system.      \V'e    all    know      th% -are  certaiijlyg^^^^ 

what  this  system  is,  bttt  4a  \vc  all  r^Uzc  whit  it  incansJv.  Wc    -t^^ 

know  that  when  onr  time  is  served  that  \vc  arc  ranked  as  nta-:         There  artvurany  prizes. -^^^^  bi    lia4,  f?-'''  *li*^*  W'.ir,kiH«,  and  .Uk; 

chinists   an«J   that   we  are   entitled  loinachinisfs'  wagis.,  but   is 'future  is  full  of;  Te\va.r/ls  for  the^apt»r*i«ici\  u  be  iv;  ibvr.  rnslit 

that  all?     Is  our  trade  to  be  tlvc  end  of  our  ambition.  an<l  are      inan.     (hvenian  has  said  vhatsm^^^^ 

we  always 'to  bcinachiiiists?-.  ;  .boost 'tlVcTOsclVtSbVtljcirx^^^^  Mrenjith  <+£  will  and  "ac 

To  this  point  the  sailinj;  is  quite  clear,  but  as  to  the  fiUure,   .  c^^^  The  fcUow.f rwho  0^^  m^^^^^ 

iroin  here  the  ciMir-e  sieni<  to  be  soniewhal  ha/y  ami  uncertain.  after  <lav.  wi.^hin.t:  t1lat  thtiVtinuv  \v;»sM.TU-d.  wiMiintj  thai  they 
it  is  jdain  that  the  apprentice  becomes  a  inachini-^l ;  tliat  when  were  drawing  machinist  s'waKcs,  ami  tryi>?ji  j<r 'd<»  as  litilcvvork 
the   preliminary    training   is  cofnpletcd,   the  yOitns  man  -is ,  wxjl,  ^   Ss  Jmssn^Ic.^^a  t««  amount  t<iniitch.r.  Dm  there  arc 

^romuUfl  in  ilie  fundamentals,  that  he  can  do  a  job  on  this  ritaf    -otlier   fellows  »-lift. are  (HfTerent.  and\b>  «lH«te.'iri.|n  ;Mry  JF*o 


(liine,    or    that    niacliine,    and    that    he    imdcrstahds    mechanical 

work.      It   i<    at   this    stage   tliat    many   men    stop.     They   become 

accustomed   to   a  certain   line  of   Work,  such   as   runnilip  a  drill 

I>reSs,  tvorkiuji  on  md^  or  a  dozcti  other  jobs,  an<l  they  are. €«ni^ 

'eJrt   to   remain   machinists,      Hut   there   are   some   nien  who   are 

'Kit  satisfied  to  remain  a^  macln'ni^ts,  and  they  relume  to  remain 

-Mtionarv.     The\    siudv,   tliev   work   faithfully,   and   in   tinie  bv-' 

coinc  foremen^  then  they  ^o  on' to;  hiastciF^^  mechanic,  aikl-  so  <rti 

'!uy  climb  to  tltc  top.  .'^:.    ">." 

.Vow.  ilie  men  at  the  top  do  not  want  you  to  be  ;i  maclVinlst 

ill  your  life.     TJiey  did  not  jiive  you  the  (»ppi>rtunity  of  learnin?^ 

iio  trade  that  jim  inii-ht  varn  jiood  vyages  and  have  easy  jjoilrs. 

1  hey  Want  you  to  betortie  jjood  workinen ;  to  (jo  your  vvork  well;. 

they  want  men  whose  w<.»rk  they   Caii   depend   upon,   au'l   tlu*y; 

hope  that  out  of  the  uiauy  apprenf itS^  .tjierc.  will 


again :  'Tluy  Rave  sand,  aiid  are  n44  afraid  of  dolii;:^  a  l)ig  day'9 
work ;  they  ar<v  n<it  afraid  ihey  wiU  do  njore  than  vo|ik>  ettlwr 
fellow.  whx>  BWs  the.  same  or  more  i>ay.  .Tlu-y;k<.vp  their  eyes 
ajui.  cars  yopcii,  ;  They  seek  insttad  inJf  oUyirk  reMWIisiliiliry ;  ihey 
bMik  ujfum  titeir  emiiioyer  ;is  their  frieTid<jaii(Iii«r  >*  JH  f nt?niy  ' 
liiese    arv   tile    fellows    \vho    make    ynod-  ui;ichinf-t ■<  -  iand  j;»;iod 
oflkcTj^,     To  them  the  fuwiie  holds  m;vn\   reward >,     !SIr.  Angus 
;  SnwIJnrv  Ua^  said  i  *-A  jitjotl  bami;  at  any  «»ccii|»;rtj«>ia;ruo  tnaitci 
;V;j!iO\y  humble  it  inay  li*:.  reiC'if •n>nif twls  hiittMlt  :fV«r '  adiyaoccment 
-'l'1ic;.s"od  mechanic,  the  jynid  var  Yei»air<.r,  the  skilful   foreman, 
the  lirst-class  eiiijinver:  the  rpuck.  accur.ite  tvliMitapii  opcraror : 
the  pushiuK,  clear-lHaxled  trjuk  worknum  ;  tlu  tlai^nan  who  pro 
t^t!S  his,  train,  ami  tlie  niachinist.  w1j«v XJ^rv*-  kis  wortv  will,  -art 
tile  men  who  will  l»e  «'ftici:d*»  a  generation  ■hetH"'c;-'*i.::  ' 

In  cycry  licw  siilij^vvi  that  *eonis  HUiVriaiii  ;iiid^4iffictalt^^       tis. 
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there  is  nothing  that  makes  it  more  clear,  more  real  and  more 
understandable  than  illustrations.  Oftentimes  when  we  have  a 
job  to  do  that  is  unfamiliar  to  us,  we  look  around  for  something 
similar  to  it.  If  we  can  find  a  problem  that  was  done  like  ours, 
then,  by  comparison,  we  can  often  do  ours  more  easily.  And 
so  in  this  subject,  "The  Future  of  the  Apprentice,"  if  we  look 
at  the  lives  of  officials,  and  examine  their  records,  and  see  how 
they  began  their  careers,  and  how  they  reached  their  present 
positions,  we  can  get  a  better  idea  of  how  to  accomplish  our 
pitrpose. 

In  the  Biographical  Dictionary  of  Railway  Officials,  we  find 
hundreds  of  men  whose  lives  should  serve  as  thrilling  inspira- 
tions to  the  ambitious  apprentice,  and  if,  at  any  time,  you  feel 
blue  and  your  ambition  lacks  enthusiasm,  I  would  suggest  that 
you  get  hold  of  this  book  and  read  what  other  railroad  men 
have  done.  Here  is  one  case  which  is  briefly  described :  "En- 
tered service  of R.  R.  as  office  boy,  apprentice,  machin- 
ist, worked  in  drawing  office,  chief  draftsman,  mechanical  en- 
gineer, shop  foreman,  master  mechanic,  division  superintendent, 
general  superintendent,  general  manager,  president." 

Before  concluding,  there  is  one  subject  that  I  want  to  say  a 
few  words  about,  which,  to  my  mind,  is  a  most  important  essen- 
tial for  the  future  of  the  apprentice.  Too  much  stress  cannot 
be  placed  upon  the  education  for  a  successful  career.  Educa- 
tion, fellows,  is  accumulated  knowledge,  a  collection  of  facts. 
We  cannot  rise  without  knowledge,  and  definite  knowledge  got- 
ten by  experience  is  a  necessity.  If  our  collection  of  facts  is 
small,  we  must  increase  it,  and  there  are  many  ways  to  do  this. 
There's  the  evening  school,  the  correspondence  school,  the  libra- 
ries, and  our  fellow  workmen.  And  then,  as  a  step,  there  is  this 
society.  As  our  constitution  says,  it  is  for  the  purpose  of  scien- 
tific investigation  along  railway  lines.  These  bi-monthly  meet- 
ings afford  a  means  for  study  of  the  subject  to  be  presented,  an 
opportunity  to  express  ourselves  on  our  feet,  to  discuss  the 
question,  to  exchange  ideas  for  others,  to  correct  ourselves  if  in 
tlie  wrong,  and  to  help  the  other  fellow. 

In  concluding,  allow  mc  to  say  that  diligent  application,  per- 
sistent plugging,  a  ceaseless  hunt  for  knowledge,  and  straight 
living  with  grit  and  a  big  biuup  of  common  sense,  will  do  won- 
ders to  brighten  the  future  of  the  apprentice. 


A  SIMPLE  DESIGN  OF  LINK  AND  LINK  BLOCK, 


J.  J.  Hill's  Rlle  for  Success. — My  rule  for  success  is  untir- 
ing application,  loyalty  to  one's  employer,  which  is  loyalty  to 
one's  self,  the  "doing  the  best  you  can"  in  every  task  that  faces 
you:  practically,  initiative  and  industry.  I  am  not  one,  either, 
who  does  not  believe  in  a  college  education  for  a  young  man. 
No  man  is  injured  by  knowing  too  much,  so  long  as  he  knows 
how  to  apply  that  knowledge  in  a  practical  way.  I  am  not,  how- 
ever, defending  the  "intelligent  theorist"  who  is  too  lazy  or  too 
visionary  to  push  his  ideas  to  practicality.  But  there  is  not  a 
branch  of  modern  business  which  does  not  need  scientific  knowl- 
edge. Why,  railroading  to-day  is  a  science.  So,  sooner  or  later, 
all  knowledge  comes  into  play.  But  the  workingman  who  does 
not  hold  a  college  degree  has,  if  he  has  properly  applied  him- 
self, a  practical  education  that  frequently  enables  him  to  advance 
all  the  faster.  Above  everything  else,  however,  a  man's  deter- 
mination, or  his  lack  of  it,  to  apply  what  he  knows  in  his  way 
may  mean  to  him"  just  the  diflFerence  between  ultimate  success 
and  failure.  He  need  not  worry  about  the  opportunities.  They 
are  more  immeasurably  numerous  than  ever  before  in  our  his- 
tory. And  don't  forget  that  opportunities  for  the  man  in  the 
ranks,  no  matter  how  humble  his  position  nor  how  poor  his  cir- 
cumstances, are  greater  to-day  than  ever  before. — From  an  in- 
terview with  a  reporter  of  the  New  York  Herald. 


Panama  Canal  Excavation. — The  total  excavation  for  July 
was  3,168,640  cu.  yds.,  against  3,056,976  cu.  yds.  for  June, 
2,703,923  cu.  yds.  for  May  and  1,077,498  cu.  yds.  for  July  a  year 
ago.  The  average  daily  output  for  July,  1908,  was  121,494  cu. 
yds.,  against  41,442  cu.  yds.  in  July,  1907.  In  July  of  this  year 
1,874,173  cu.  yds.  of  material  were  removed  by  steam  shovels. 


The  accompanying  illustration  shows  a  link  and  link  block 
forming  part  of  a  Walschaert  valve  gear  which  was  designed 
and  recently  applied  by  the  Baldwin  Locomotive  Works  to  a 
Mikado  type  locomotive  for  the  Kentucky  and  Tennessee  Rail- 
way. 

The  link  proper  is  built  of  four  steel  castings — two  side  plates 
and  two  filling  pieces.  Each  side  plate  is  cast  in  one  piece  with 
its  corresponding  trunnion  and  the  lower  filling  piece  is  provided 
with  an  arm  to  which  the  eccentric  rod  is  attached. 

The  link  block  is  of  hard  bronze  and  is  made  in  two  pieces. 
It  is  guided  in  the  link  by  projecting  lips,  which  bear  against 


Cast 
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LINK    AND   LINK    BLOCK    FOR    WALSCHAERT   VALVE   GEAR. 

the  edges  of  the  side  plates.  The  two  sections  of  the  block  are 
held  together  by  means  of  lugs,  which  are  circular  in  section 
and  fit  one  within  the  other.  The  larger  and  outside  lug  thus 
constitutes  a  pin  for  connection  to  the  radius  rod.  The  latter 
passes  between  the  side  plates  and  may  be  suspended  either  in 
front  of  or  behind  the  link  as  preferred. 

This  link  is  supported  by  a  bearing  which  is  made  in  one  piece 
and  is  assembled,  with  the  radius  rod,  in  this  bearing.  This 
makes  a  very  simple  arrangement  with  a  minimum  number  of 
parts  and  amount  of  fitting.  Application  has  been  made  for 
patents  covering  the  special  features  of  this  link  and  block. 


SUPERHEATING. 


The  following  recommendations,  as  to  the  operation  and  main- 
tenance of  superheater  engines,  were  made  by  the  committee  on 
superheating  in  its  report  at  the  recent  meeting  of  The  Traveling 
Engineers'  Association.     ^ 

In  the  operation  of  the  superheaters  the  following  suggestions 
should  be  carried  out: 

(a)  When  working  steam,  open  throttle  valve  fully  and  regu- 
late with  cut-off. 

(b)  Keep  water  level  in  boiler  as  low  as  in  saturated  steam 
engines. 

(c)  Ascertain  that  dampers  (where  oquipped)  in  smoke  box 
are  working  properly,  also  that  the  small  steam  cyHnder  actuat- 
ing these  dampers  is  not  leaking  through  stuffing  box. 

(d)  Be  sure  that  oil  is  carried  from  lubricator  to  each  end 
of  valve  and  also  to  cylinder. 
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(e)  Any  leaky  steam  joints  at  cylinders  or  valves  should  be 
tightened,  and  if  connections  or  joints  of  superheater  proper 
should  be  found  leaking,  report  at  once  at  end  of  run. 

The  work  of  maintaining  and  taking  care  of  the  superheater 
in  the  roundhouse  is  enumerated  in  the  following: 

(a)  Keep  all  steam  joints  and  connections  of  superheater,  as 
well  as  cylinders  and  valves,  tight. 

(b)  Piston  and  valve  rings  should  have  a  close  fit  to  cylinder 
walls  and  valve-bushings  respectively. 

(c)  Clean  or  blow  out  large  smoke  flues  whenever  necessary. 
The  more  attention  paid  to  this  work,  the  more  economy  will  be 
attained  with  the  engine. 

(d)  The  ends  of  the  large  smoke  flues  which  originally  were 
screwed  in  the  fire-box  flue  sheet  and  have  given  trouble  by  leak- 
ing, should  be  rolled  and  expanded. 

(e)  In  renewing  tubes  of  superheater  elements,  use  only  seam- 
less cold  drawn  steel  tubing.     See  that  they  are  put  in  correct 


length,  otherwise,  due  to  contraction  and  expansion,  the  connec- 
tions in  the  U-bent  castings  will  work  loose  and  leak  or  tubes 
will  split. 

(f)  The  ends  of  the  superheater  elements  nearest  to  the  fire- 
box are  supported  by  lugs  or  legs  of  the  U-bent  castings.  Due 
to  the  expansion  and  contraction  of  the  elements,  these  lugs  ride 
or  chafe  the  bottom  of  the  large  smoke  flues.  Ascertain  if  this 
riding  or  chafing  has  weakened  the  large  tube.  If  so,  renew  the 
tube. 

(g)  Pay  attention  to  the  dampers,  their  lever  connections  and 
the  small  steam  cylinder.  Pack  the  latter  whenever  necessary, 
as  any  leakage  will  be  detrimental  to  operating  the  dampers. 
See  that  all  hinges  of  dampers,  also  the  lever  connections,  are 
in  good  working  order. 

(h)    The  lubricator  should  be  tested  whenever  necessary, 
(i)    Injectors  must  be  connected  with  saturated  steam.    They 
will  not  work  properly  with  superheated  steam. 


ROUNDHOUSE  WORK  REPORTS. 


On  page  191  of  the  May  issue  a  division  foreman  directed  at- 
tention to  the  necessity  of  improved  methods  of  handling  round- 
house work  reports. 

G.  A.  Miller,  superintendent  of  motive  power  and  machinery 
of  the  Florida  East  Coast  Railway,  has  sent  in  the  form  shown 
in  Fig.  I,  which  is  used  on  that  road.  The  engineer  fills  out  this 
form  in  triplicate ;  the  original  copy  he  sends  to  the  office  of  the 


aaobki.  toa«iueof4t;o.  nm 


FLORIDA  EAST  COAST  RAILWAY. 


Fla^ 
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Report  of  work  to  be  done  on  P.ng-  .      ^--i  •■  -/-  ■  ■   -. 

Arr.  on  train       ..„ _.Jt__ -  ,;f<;;  Due  to  tve.  ontrailt.. 


..Enjtr.... Hostler. 


WORK  DONE  BY 


men  to  refer  to  it  and  sign  it.  The  men  sign  the  triplicate  re- 
port, which  is  retained  by  the  roundhouse  foreman.  The  fore 
man  fills  in  the  names  of  the  workmen  who  perform  the  differ 
ent  jobs  on  the  duplicate  and  forwards  it  to  the  superintendent 
of  motive  power  and  machinery.  The  note  at  the  bottom  of  the 
duplicate  reads  as  follows :  "This  copy  to  roundhouse  foreman 
who  will  give  proper  credit  to  those  who  did  the  work,  and  send 
it  to  S.  M.  P.  &  M.,  St.  Augustine."  The  note  on  the  triplicate 
roads :  "This  copy  for  roundhouse  foreman's  reference  and  files.'* 
J.  S.  Sheafe,  mechanical  inspector  of  the  Illinois  Cen- 
tral, has  directed  attention  to  the  form  shown  in  Fig. 
2,  which  is  similar  to  one  that  has  been  used  success- 
fully on  a  western  road.  The  engineer  reports  the  de- 
fects, using  a  line  for  each  item,  so  as  to  avoid  con- 
fusion. The  foreman  may  or  may  not  assign  the  work, 
but  in  any  case  the  workman  signs  the  original  work 
report,  which  remains  upon  a  clip  until  the  work  is 
finished,  or  the  engine  goes  out,  when  it  is  taken  into 
the  office  for  permanent  record  and  is  filed  either  under 
the  engine  number  or  the  date.  These  reports  can  be 
handled  many  times  without  becoming  illegible  and  the 
workmen  take  pains  to  keep  the  sheets  in  good  con- 
dition. It  is  possible  for  the  foreman  to  keep  a  close 
check  on  the  work,  if  it  is  understood  that  the  work- 
men are  to  sign  the  report  as  soon  as  each  job  is  fin- 
ished. Each  engineer  should  use  a  separate  sheet  to 
avoid  confusion. 


M. 


NOTE:  Report  present  work  needed  without  reference  to  previous  reports  and  each  piece  of  work 
so  that  party  doing  same  can  sign  against  it.  Send  Original  to  S.  M.  P.  &  M.,  St  Augustine. 
Duplicate  and  Triplicate  to  Round  House  Man. 

FIG.    I. — ENGINE   WORK   REPORT   FORM,   FLORIDA   EAST   COAST  RY. 


superintendent  of  motive  power  and  machinery  and  the  dupli- 
cate and  triplicate  copies  he  gives  to  the  roundhouse  foreman. 
The  roundhouse  foreman  personally  assigns  the  different  items 
of  work  to  the  men  and  keeps  the  work  report  on  his  desk  untif 
the    work    is   completed,    as    it    may    be    necessary    for    several 


The  Compound  Locomotive. — There  is  nothing  the 
matter  with  the- compound  locomotive;  the  only  trouble 
with  the  use  of  these  engines  in  the  United  States 
is  that  they  require  a  greater  attention,  a  greater  de- 
tailed supervision  of  their  finer  mechanism,  than  is  the  case  with 
simple  engines  which  are  cheaper  to  build,  perhaps  cheaper  to 
maintain  (though  not  on  a  performance-unit  basis)  and  certain- 
ly less  efficient  in  the  use  of  power  and  in  the  haulage  of  loads. 
— //.  IV.  Jacobs  in  The  Engineering  Magazine. 


T-t-M-iM  Bk>    KM)  Iva. 


Railroad  Company. 


Machinery    Department. 

REPORT  OF  WORK  REQUIRED  ON  ENGINES. 


Jinap. 


iDgiDcmaa  <mak  carefully  inspect  their  Engines  sfUr  each  trip  and  rsport  all  necesury  repaira  Thay  will  b«  beld  responsible  for  erarjr  defect  not  repotted.     No 

attention  will  be  giraa  to  Tarbal  report,  or  report  not  signed  by  Xaginaer.     Kmploye  making  repairs  will  disw  a  line    ueder    each  item  at  work  eom plated,  and  sign  his  nanw 
opposite  report. 


DATE 


ENGINE  NUMBER 
AND  INITIALS 


REPAIRS  REQUIRED 


ENGINEER 


REPAIRED  Br 


FIG. 
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SUPERHEATED  STEAM  FOR  LOCOMOTIVES.* 


By  Robert  Garbe.! 


Compounds  and  Superheating. — The  use  of  highly  superheated 
steam  in  a  simple  two-cylinder  locomotive  in  its  present  state 
of  development  gives  such  a  large  increase  in  working  capacity 
that  the  demands  for  increased  hauling  power  and  speed  may  in 
the  immediate  future  be  met  together  with  increased  economy, 
witlinui  Ii;i\  in.n  rtcoursi'  t<>  tour-cyliiukT  oompimnds,  wliicii 
are  both  complicated  in  construction  and  costly  in  maintenance. 
This,  in  the  author's  opinion,  is  one  of  the  most  essential  ad- 
vantages of  superheated  steam  working  in  locomotive  practice 
and  has  been  taken  into  account  in  a  large  number — exceeding 
1,000 — of  these  engines  in  the  Prussian  State  Railway  service, 
all  of  which  are  of  the  simple  two-cylinder  form,  without  trailing 
axles,  while  the  construction  of  the  wet  steam  four-cylinder 
compounds  has  been  almost  entirely  given  up  on  that  service. 
This  example  has  not. 'however,  been  followed  to  the  extent  that, 
in  the  interest  of  simplicity,  economy  and  safety  in  working,  is 
to  be  desired.  Many  railway  administrations  for  want  of  experi- 
ence with  superheated  steam  adhere  to  the  costly  and  complicated 
lour-cylindcr  wet-steam  class,  while  others  taking  the  first  steps 
in  superheating  restrict  it  to  moderate  superheating  in  combina- 
tion with  the  compound  cylinder  arrangement. 

Both  compound  working  with  wet  steam  and  high  superheating 
have  the  same  object,  viz.,  the  diminution  or  prevention  of  con- 
densation losses  in  the  cylinders,  which  in  plain  wet  steam  en- 
gines amounts  to  35  per  cent,  and  upwards.  By  compounding 
this  may  be  reduced  to  20  or  25  per  cent.,  while  with  higlily 
superheated  steam  at  too  or  660  degrees  F.  they  may  be  entirely 
prevented,  even  in  the  simple  two-cylindor  locomotive.  The  ques- 
tion of  initial  superheat  of  about  100  degrees  F.  for  preventing 
a  deposit  of  water  in  the  high  pressure  cylinder  has  been  shown 
by  Schmidt  to  be  sufficient  if  the  cut-off  is  not  reduced  below  50 
per  cent,  of  the  stroke.  This,  however,  entirely  exhausts  the 
extra  heat  so  that  the  subsequent  expansion  in  the  low  pressure 
cylinder  is  conducted  under  disadvantageous  conditions.  A  nota- 
ble steam  saving  bj-  superheated  compound  as  compared  with  su- 
perheated simple  working  can  only  be  realized  by  avoiding  low 
pressure  cylinder  condensation  also,  but  this  involves  super- 
heating to  570  degrees,  and  then  it  makes  no  difference  whether 
the  steam  is  expanded  in  one  or  two  cylinders.  With  this  de- 
gree of  superheat,  heavy  steam  admissions  of  60  to  70  per  cent. 
of  the  stroke,  which  are  often  required  on  grades,  will  raise  the 
average  temperature  of  the  high  pressure  cylinder  to  such  an  ex- 
tent as  to  cause  lubrication  troubles  oc  even  endanger  its  sta- 
bility. 

But  even  when  highly  superheated  steam  could  be  used  on  a 
compound  locomotive  the  fuel  economy  as  compared  with  a 
highly  superheated  simple  engine  would  only  be  small  and  is  not 
in  any  reasonable  relation  to  the  increased  difficulties  of  construc- 
tion, cost  and  maintenance.  Above  all,  no  notable  increase  in 
working  capacity  can  be  expected  from  it,  as  the  most  advantage- 
ous degree  of  steam  admission  is  a  fixed  and  invariable  quantity 
for  any  particular  average  working  demand  and  temperature.  If 
this  point  is  exceeded  steam  is  wasted,  and  if  it  is  reduced  cylin- 
der condensation  results  and  the  economy  is  reduced.  Taking 
also  into  consideration  the  starting  difficulties,  the  increased 
charge  for  boiler  repairs,  due  to  the  objectionable  high  initial 
pressure  of  200  pounds  or  more,  and  the  increased  capital  and 
maintenance  cost,  its  adoption  can  in  no  case  be  recommended 
merely  on  the  ground  of  small  fuel  saving,  which  is  only  realiz- 
able under  specially  favorable  conditions  and  involves  the  aban- 
donment of  the  much  greater  advantages  of  the  simple  two- 
cylinder  arrangement.  The  question  of  the  number  of  cylinders 
is  not  included  in  the  above  considerations.  The  advantages  of 
three  and  four  cylinders  on  a  locomotive  are  principally  to  be 
sought  in  the  diminution  of  the  so-called  disturbing  movements. 

An  undoubted  advantage  of  the  four-cylinder  engine  is  to  be 
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found  in  the  four  crank  arrangement,  which  by  lowering  the 
strain  on  the  main  axle  bearings  reduces  the  wear  on  the  jour- 
nals. Against  this  it  must  be  borne  in  mind  that  the  use  of  in- 
side crank  axles  limits  the  possible  length  of  the  main  journals. 

When  it  is  considered  that  the  so-called  disturbing  motions 
,uivc  rise  to  close  recurring  and  non-culniinativc  powers,  and 
that  the  equalizing  of  the  reciprocating  masses  in  two-cylinder 
engines  must  not  be  pushed  too  far,  to  avoid  excessive  variation 
in  the  axle  load  during  the  revolution  of  the  wheel,  and  further 
that  two  crank  engines  run  continuously  and  safely  at  speeds  up 
to  75  miles  an  hour,  the  assumption  appears  to  be  justified  that 
the  use  of  more  than  two  cylinders  at  the  highest  required  speeds 
is  not  a  question  of  greater  safety,  but  only  one  of  reducing  wear 
on  the  bearing  parts  and  smother  running  of  the  axle  journals  in 
their  bearings,  and  not  of  the  engine  itself,  or  of  quiet  running 
on  the  rails  so  far  as  this  depends  upon  the  causes  mentioned. 
It  is  a  fact  well  established  by  practical  trials  that  properly  con- 
structed two-cylinder  engines  in  good  working  order  run  per- 
fectly satisfactory  at  all  speeds  practically  attainable.  Further 
help  along  this  direction  has  been  obtained  in  the  new  super- 
heated steam  two-cylinder  engines  of  the  Prussian  State  Lines 
by  the  removal,  on  the  author's  advice,  of  the  counterbalance  on 
the  driving  wheels  for  the  reciprocating  parts  and  the  adoption 
of  a  rigid  tender  coupling.  In  this  way  one  of  the  much  vaunted 
advantages  of  the  four-cylinder  engine,  the  repression  of  the  ver- 
tical centrifugal  force  is  obtained  in  a  simple  manner.  The  effect 
of  the  short  connecting  rod  of  the  four-cylinder  engine  in  in- 
creasing the  vertical  pressure  on  the  cross-head,  which  acts  al- 
ternately on  the  frarne  and  the  driving  axles,  is  equally  detri- 
mental with  the  varying  centrifugal  forces  of  the  counterbalance, 
and  in  this  respect  the  simple  two-cylinder  engine  with  its  long 
driving  wheel  base  is  decidedly  superior  to  the  multiple  cylinder 
form. 

This  being  so,  the  adoption  in  the  plain  two-cylinder  engine  of 
all  available  methods  for  preventing  premature  wear  of  the  bear- 
ings is  essentially  to  be  recommended  upon  technical  and  econom- 
ical grounds.  These  movements  may  be  best  attained  by  atten- 
tion to  the  following  simple  conditions  in  combination  with  a 
sufficiently  large  rigid  wheel  base :  Best  materials  for  all  recipro- 
cating parts,  so  that  they  may  be  made  as  light  as  possible ;  en- 
largement of  the  journals  and  crank  pins  and  use  of  three  part 
axle  bearings ;  proper  stiffening  of  the  frames ;  proper  propor- 
tions of  compression ;  improvement  of  the  engine  and  tender 
couplings,  by  the  use  of  a  strong  cross  spring  and  reduction  of 
,  the  working  pressure  to  150  pounds. 

Should  the  demand  rise  upon  specially  constructed  lines  for 
speeds  of  70  miles  an  hour,  on  an  average,  with  a  maximum  of 
90  miles  per  hour,  the  necessity  for  the  four-cylinder  engine 
might  be  felt.  This,  however,  could  better  be  met  by  retaining 
the  four-coupled  eight-wheel  form  in  combination  with  four 
equal-sized  high-pressure  cylinders  and  a  long  wheel  base. 

CONSTRUCTIVE  DETAILS. 

For  the  use  of  highly  superheated  steam  it  is  essential  that  all 
parts  of  the  engine  with  which  it  is  brought  in  contact,  such  as 
cylinders,  pistons,  stuffing  boxes,  slide  valves,  etc.,  shall  be  con- 
structed in  such  a  manner  as  to  meet  the  special  properties  of 
that  medium.  Although  as  in  the  case  of  other  novelties,  particu- 
larly in  locomotive  building,  this  was  attended  with  considerable 
difficulty  at  first,  such  difficulty  has  now  been  overcome. 

Cylinders  and  Pistons. — In  the  design  of  the  hot  steam  cylinder 
particular  care  must  be  taken  to  avoid  all  sudden  alterations  of 
section  likely  to  cause  irregular  expansion  of  the  structure  by 
heat,  and  the  body  of  the  cylindrical  slide  valve  chest  must  be 
kept  entirely  separate  from  the  cylinder  in  order  that  the  latter 
may  not  be  more  highly  heated  in  the  parts  nearest  to  the  ad- 
mission ports  than  in  those  nearest  the  exhaust  ports. 

After  a  long  and  troublesome  series  of  experiments  with  a 
view  of  obtaining  a  tight  working  piston  as  nearly  frictionless  as 
possible,  a  simple  modification  of  the  well-known  Swedish  piston 
has  been  obtained  (shown  in  Fig.  i),  and  has  given  extremely 
satisfactory  results. 

This  success  is  due  to  the  fact  that  the  three  light  packing 
rings  bear  none  of  the  weight  of  the  body  of  the  piston,  their 
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function  being  merely  to  form  a  steam-tight  joint  by  their  slight 
elasticity  and  the  small  pressure  acting  behind  them  jointly.  Three 
rings  are  used  in  order  that  the  middle  one  may  never  be  sub- 
jected to  back  pressure.  Each  of  the  rings  is  perforated  radially 
by  six  holes  .118  in.  in  diameter,  spaced  at  equal  distances  apart, 
and  opening  into  a  shallow  groove  turned  into  the  outer  surface, 
giving  a  series  of  passages  from  the  front  to  the  back  of  the  ring. 
When,  therefore,  at  the  change  of  stroke  the  first  or  third  ring 
is  driven  by  compression  out  of  contact  with  the  cylinder,  steam 
makes  its  way  behind  it  through  the  small  exposed  passage  and 


FIG.     I. — PISTOX    USED    WITH    SUPERHEATED    STEAM. 

presses  it  back,  a  too  sudden  restoration  of  the  contact  being 
prevented  by  the  reflex  action  of  part  of  the  steam  flowing  back 
into  the  groove  and  cushioning  the  blow.  Furthermore,  a  small 
amount  of  steam  finds  its  way  between  the  ends  of  the  second 
and  third  rings  and  their  seats  on  the  piston,  relieving  the  pres- 
sure sufficiently  to  insure  merely  a  light  contact  with  the  side  of 
the  cylinder. 

The  piston  body,  cast  of  the  highest  quality  of  steel,  is  made 
as  light  as  possible.  Both  the  outer  and  inner  edges  of  the  ring 
seats  are  rounded,  the  former  somewhat  more  than  the  latter,  to 
facilitate  distribution  of  the  lubricating  oil.  The  diameter  is  made 
about  .118  in.  less  than  that  of  the  cylinder  to  prevent  cutting 
during  withdrawal,  and  also  when,  from  wear  in  the  stuffing- 
boxes,  the  piston  is  no  longer  perfectly  central.  Neither  the 
body  of  the  piston,  the  packing  rings,  nor  the  stuffing-boxes 
must  at  any  time  carry  any  part  of  the  weight  of  the  piston.  The 
piston  rod  has  a  special  guide  in  front,  and  is  carried  behind  by 
the  crosshead,  so  that  the  piston  is  kept  nearly  floating  in  the 
cylinder. 

StufKng-Boxes.— With  hot  steam  the  use  of  metallic  packing 
with  free  lateral  motion  for  the  piston-rod  is  essential.  A  pack- 
ing, which  has  been  quite  successful,  is  shown  in  detail  in  Fig.  I. 

If  the  piston  is  kept  centered  as  closely  as  possible  by  proper 
packing  of  the  crosshead  slipper,  and  timely  renewal  of  the  for- 
ward guide-bars,  which  measures  are  absolutely  necessary  for 
proper  and  regular  working,  the  stuffing-box  packings  will  run 
for  years  with  extremely  small  wear  in  any  of  their  parts. 


Piston  Valves. — In  all  hot  steam  engines  piston  valves  should 
be  used,  the  steam  being  admitted  from  the  inside,  giving  a 
naturally  balanced  construction.  This  does  away  with  the  neces- 
sity of  stuffing-boxes  in  the  valve  chamber,  as  the  outer  surfaces 
of  the  valve  arc  only  under  the  low  pressure  of  the  exhaust 
steam,  which  is  absorbed  when  a  sufficiently  long  channel  or 
labyrinth  packing  is  used.  These  valves  are  constructed  in  two 
principal  forms. 

1.  Piston  valves  with  solid  rings,  double  admission  and  steam 
jacketed  valve  chest. 

2.  Piston  valves  with  partly  counterbalanced  spring  rings  and 
slide  cover  under  steam  pressure.  ,7- 

The  first  of  these  forms  (shown  in  Fig.  2)  is  that  principally 
used  by  the  Prussian  State  Lines,  while  the  second  is  favored 
by  most  of  the  other  railways  using  superheated  steam. 

In  the  first  valve  the  rings  are  undivided,  and  are  closely  fitted 
by  grinding  to  gauge,  being,  as  is  the  slide  rod,  kept  tight  by 
labyrinth  packing  grooves  alone.  With  this  arrangement  the 
valve  can  be  readily  moved  by  hand,  whatever  may  be  the  steam 
pressure  in  the  valve  chamber,  the  resistance  being  so  small  that 
all  the  motion  parts  may  be  made  considerably  lighter  than  for- 
merly, while  their  durability  has  been  notably  increased. 

As  at  first  constructed,  however,  difficulties  were  experienced 
from  irregular  expansion  between  seat  and  valve,  and  it  became 
necessary  to  keep  the  diameter  of  the  valve  as  small  as  possible. 
This  has  been  done  by  using  double  admission  ports,  and  the 
valve  chest  has  been  jacketed  and  heated  with  the  highest  tem- 
perature steam.  These  modifications  have  made  it  possible  to 
adopt  a  single  size,  6  in.  in  diameter,  of  valve  for  the  whole  of 
the  hot-steam  locomotives  of  the  Prussian  State  lines,  even  in 
the  express  engines  with  23  in.  cylinders.  That  these  small 
valves  run  at  the  highest  speeds  without  excessive  throttling  is 
to  be  attributed  to  the  extreme  mobility  of  the  steam  when  highly 


FIG.    2. — PIS TOX   VALVE    USED   OX    PRUSSI.\N    STATE   LINES    WITH 
SUPERHEATED    STEAM. 
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FIG.   4- — TRIAL  RUN   WITH    A    (4-4-0)    SUPERHEATED   STEAM    UKOMOTIVE   WITH   SCHMIDT   SMOKE-TUBE  SUPERHEATER,  ON 
MARCH   3tST,    1906,   FROM   SOMMERFELD  TO  LIEGNITZ    {6y   MILES — PRUSSIAN  STATE  RAILWAYS). 


Weight   ot"   carriages .»'.ji-sv'' 301.6  tons 

Weight  of  train 406.4  tons 

Type    of    engine 4 — 4 — 0 

Diameter  of  cylinders 21.65  in. 

Stroke 24.8     in. 

Diameter  of  driving  wheels....... 82.67  ia 

Boiler  pressure ,»i .'. ., 170  lb.  per  sq.  in. 

Grate   area    .'.<:■. , 24.2  sq.  ft. 

\»  ater.-',*  <»■•!•'»  •  ■•'•  v*v.v  •*.•*. 


Heating  surface,   fire-box    132. .5  sq.   ft. 

tubes 1292.8  sq.   ft. 

"  "  superheater     341.2   sq.   ft. 

total      1766.5  sq.  ft. 

Weight   on    driving-wheels    31.5  tons 

Weight  of  engine  in  working  ordei 56.7  tons 

W'iight  of  tender  in  working  order 78.1  tons 

Coal     5  tons 

4730  Brit.  gals. 


superheated,  and  the  advantages  arising  from  the  adoption  of  a 
single  standard  size  of  valve  for  all  classes  of  engines  will  be 
apparent  without  further  comment. 

With  regard  to  the  objection  raised  by  many  authorities  to 
valves  of  the  construction  described  above  on  the  ground  of  leak- 
age, it  must  be  remarked  that  the  loss  of  steam  measured  when 
at  rest  is  no  measure  of  that  taking  place  when  running.  These 
long  close  rings  necessarily  allow  a  considerable  amount  of  steam 
to  pass  as  a  condition  of  maintaining  their  frictionless  floating 
character  when  at  rest,  but  such  leakage  decreases  rapidly  with 
increase  of  speed  when  in  motion.  A  thin  film  of  oil  works  into 
the  clearance  space  between  the  valve  casing,  forming  a  perfectly 
satisfactory  packing.  Rings  that  have  been  long  in  use  show  no 
perceptible  wear,  but,  on  the  contrary,  their  diameter  may  be 
slightly  increased  by  a  thin,  compact  deposit  from  the  carboniz- 
ing of  the  lubricating  oil  on  such  parts  as  allow  of  its  formation. 
This  fact  has  been  frequently  observed.  Finally,  it  may  be  re- 
marked that  small  leakages  into  the  cylinder  during  the  admis- 
sion and  expansion  periods  are  not  prejudicial,  and  the  loss  dur- 
ing compression  can  only  be  insignificant.  At  any  rate,  the  small 
power  sacrificed  from  this  cause  bears  no  relation  to  the  much 
greater  amount  required  to  work  large  flat  valves  or  heavy  un- 
balanced piston  valves,  to  say  nothing  of  the  much  greater  wear 
and  tear  of  the  latter. 

Piston  slide  valves  have  the  defect  that,  unlike  flat  slides,  the 
pressure  on  the  seat  is  not  diminished  during  running  when  the 
steam  compression  becomes  too  high.  To  avoid  the  injurious 
shocks  in  the  rods  and  motion  due  to  this  cause,  hot  steam  loco- 
motives are  provided  with  the  contrivance  shown  in  Fig.  3.    This 


is  a  by-pass  tube  2.35  in.  bore,  connecting  the  two  ends  of  the 
cylinder,  having  a  cock  in  tfle  center.  When  the  steam  throttle 
is  closed  this  is  opened,  and  the  pressure  on  both  sides  is  equal- 
ized. This  cock  is  steam-heated,  and  to  prevent  it  becoming 
fixed  on  its  seat,  it  is  only  loosely  fitted,  the  steam  pressure  from 
either  side  keeping  it  tight  in  its  place  during  running.  The 
valve  stem  is  connected  by  a  grooved  and  dovetailed  slide,  and 
the  grooves  turned  in  the  outer  guide  form  a  labyrinth  packing, 
and  so  dispense  with  a  stuffing-box.    This  is  worked  by  hand  with 


FIG.    3. — BV-PASS    TUBE    CONNECTING    THE    TWO    ENDS    OF    CYLINDERS. 

a  key  on  the  square  end  of  the  stem,  and  has  taken  the  place  of 
a  former  self-acting  arrangement,  which  was  not  found  to  work 
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satisfactorily.  The  driver  has  to  open  the  passage  immediately 
on  closing  the  throttle  and  must  close  it  again  before  re-admit- 
ting steam  to  the  engine. 

Lubrication. — A  matter  of  primary  importance  in  the  use  of 
hot  steam  in  locomotives  is  the  provision  of  appropriate  lubrica- 
tion for  the  parts  working  under  steam— the  piston  and  slide 
valves — which,  both  in  regard  to  material  and  arrangement,  call 
for  special  modification  in  details. 

The  high  temperature  makes  it  necessary  to  use  only  pure 
mineral  oils  of  particularly  high  flash  points,  which  must  be 
supplied  to  the  rubbing  surfaces  in  determinate  quantity  accord- 
ing to  the  speed,  i.  e.,  the  revolutions  ot  the  driving  wheels.  It 
must  be  prevented  from  becoming  mixed  with  water,  or  heated 
and  decomposed  by  steam,  both  of  which  effects  are  more  or  less 
likely  to  occur  with  drop  or  sight  feed  lubricators.  The  access 
of  condensed  water  to  the  surfaces  to  be  lubricated  is  injurious  to 
working  parts,  and  is  a  cause  of  waste  by  the  steam  carrying 
finely  divided  oil  to  parts  not  requiring  to  be  greased. 

A  further  objection  to  drop  lubricators  in  hot  steam  work  is 
to  be  found  in  their  inflexibility,  the  oil  being  distributed  by  a 
continuous  flow  from  one  or  other  end  of  the  supply  pipe  in  the 
direction  of  lower  pressures,  irrespective  of  the  requirements  of 
the  surfaces.  Now  for  successful  lubrication,  it  is  essential  that 
it  shall  be  possible  to  meet  all  variations  of  pressures  on  the  rub- 
bing surfaces  by  varying  the  supply  of  oil  as  necessities  may 
arise.  These  considerations  have  led  to  the  adoption  of  pressure 
lubricators.  As  the  oil  has  to  be  supplied  to  three  places  on 
either  side  of  the  engine,  two  to  the  valves  and  one  to  the 
cylinder,  the  oil  pfesses  must  be  fitted  with  six  cylinders,  and 
the  communication  pipes  must  be  kept  constantly  filled  and  under 
pressure,  with  appropriate  return  valves  at  the  distributing 
points.  The  return  valves  or  oil  savers  are  important  features 
in  the  arrangement,  preventing  irregularity  of  flow  from  changes 
of  pressure  in  the  places  to  be  lubricated,  and  the  waste  of  the 
oil  from  the  supply  pipes  when  the  engine  is  standing  or  running 
without  steaming  for  any  length  of  time. 

Special  Equipment  Details. — In  addition  to  the  items  described 
above,  certain  special  fittings  are  required  for  the  hot  steam  loco- 
motive. These  include  a  pyrometer  and  a  pressure  gauge  for 
determining  the  superheat  and  pressure  at  the  valve  chest,  a 
smoke-box  vacuum  gauge,  and  a  hand  rod  for  the  pressure 
equalizer,  placed  near  the  hand  wheel  of  the  valve  gear.  The 
handle  for  regulating  the  superheater  flap  valve  is  placed  on 
the  left-hand  side  of  the  fire-box. 

TRIALS. 

From  the  large  amount  of  accumulated  experience  obtained 
on  trial  trips  and  in  ordinary  working  with  hot  steam  locomo- 
tives, only  a  few  important  points  will  be  selected. 

From  the  results  of  working  alone  it  is  not,  however,  easy  to 
form  a  correct  opinion  as  to  the  actual  economy  in  consumption, 
as  in  many  cases  both  handling  and  maintenance  of  hot  steam 
locomotives  leaves  much  to  be  desired.  The  much  more  favor- 
able results  obtained  on  trial  trips  are  to  be  regarded  as  ideal 
maxima  obtainable  by  the  method,  and  that  these  are  not  realized 
in  continuous  working  is  to  be  attributed  to  the  circumstance 
that  the  size  of  the  trains  and  the  running  times  are  arranged 
to  meet  the  conditions  suited  to  the  best  and  most  economical 
working  of  the  ordinary  locomotives,  and  not  those  suited  to  the 
much  higher  capacity  of  superheat  locomotives.  Notwithstanding 
these  drawbacks,  the  average  saving  of  coal  as  derived  from 
practical  working  with  superheated  steam  is  from  25  to  30  per 
cent,  of  the  consumption  of  simple  and  15  to  20  of  compound 
engines  using  saturated  steam. 

Increased  Working  Capacity. — The  working  results  of  a  super- 
heated steam  locomotive  on  the  Prussian  State  lines  is  repre- 
sented graphically  in  Fig.  4. 

The  brilliant  results  are  so  clearly  expressed  in  the  figures  that 
further  explanations  will  be  superfluous.  Similar  results  have 
never  been  obtained  with  saturated  steam  in  engines  of  the  same 
weight  and  number  of  axles,  and  when  it  is  remembered  that 
they   have   been    accompanied   by   important   savings,   it   can   no 


longer  be  doubted  that  the  adoption  of  highly  superheated  steam 
in  the  simple  two-cylinder  locomotive  affords  the  best  means  of 
increasing  the  power  of  the  locomotive  while  retaining  simplicity 
of  construction. 

Construction  and  Maintenance  Cost. — Having  thus  demon- 
strated the  advantages  of  the  system,  the  objections  made  on  the 
ground  of  greater  costliness  remain  to  be  considered.  The  extra 
cost  due  to  the  superheater,  and  the  increased  size  of  some  of  the 
working  parts,  having  regard  to  the  necessary  advantages  al- 
ready noticed,  and  the  practical  abolition  of  double  heading,  are 
comparatively  small,  and  with  the  unification  of  the  details,  and 
their  production  on  a  large  scale,  are  likely  to  be  considerably 
reduced. 

It  will  be  easily  understood  that  during  the  experimental  period 
many  mistakes  were  made.  Every  new  form  brought  its  own 
problems  with  it,  and  the  experience  gained  with  each  has  been 
utilized  in  its  successor,  so  that  at  present  the  desired  simplicity 
has  been  attained,  and  the  accumulated  experience  as  to  the  dura- 
bility of  the  superheater  and  other  parts,  and  the  work  required 
for  their  maintenance,  is  uniformly  favorable. 

As  regards  the  cost  of  maintenance,  the  experience  with  smoke 
tube  superheaters  on  the  Prussian  State  Lines  extends  over  too 
short  a  period  to  allow  of  a  final  estimate  being  formed,  but  their 
excellent  behavior  in  current  work,  together  with  the  much 
larger  experience  of  foreign  railway  companies,  justifies  the 
opinion  that  no  difficulties  are  to  be  anticipated  on  this  ground. 

It  is,  however,  essential  that  the  regulations  for  tube  cleaning 
shall  be  rigorously  observed,  as,  if  this  is  not  thoroughly  done, 
deposits  accumulate  in  the  tube,  diminishing  the  free  draft  of  the 
heating  current,  with  a  necessary  lowering  of  the  heating  power. 


Advantages  OF  Having  CAREFtJixY  Psepared  Specifications, 
— When  competing  manufacturers  are  furnished  with  carefully 
prepared  specifications,  and  if  necessary,  drawings  also,  showing 
exactly  what  is  wanted,  they  are  then  able  to  figure  the  closest 
prices  they  can  afford  to  name  without  having  to  make  any  al- 
lowances for  uncertainties.  When  definite  specifications  or  draw- 
ings establish  a  fair  and  exact  basis  for  comparing  the  relative 
merits  of  bids,  manufacturers  will  ordinarily  submit  lower  prices 
for  material  of  the  quality  specified  than  they  would  do  other- 
wise. If  a  manufacturer  feels  that  certain  railroad  companies 
will  repeatedly  purchase  from  him  in  large  quantities  articles 
of  exactly  the  same  kind,  and  will  not  change  their  standards 
without  excellent  reason,  he  will  ordinarily  quote  very  low  fig- 
ures hoping  thereby  to  secure  such  business  continuously.  By 
concentrating  orders  for  the  same  devices  or  materials  with  one, 
or  in  a  few  cases  with  two,  well  equipped  and  reliable  manufac- 
turers, more  uniformity  can  be  secured,  and  the  ordering,  inspec- 
tion and  forwarding  of  shipments  are  facilitated  and  accom- 
plished with  greater  economy.  Another  great  advantage  in  hav- 
ing intelligent  and  definite  specifications  and  drawings  is  that  it 
facilitates  a  fair  inspection,  and,  when  articles  are  furnished  in 
accordance  with  definite  conditions,  there  is  far  less  uncertainty 
as  to  re§^lts  that  will  be  obtained  by  their  use. — U\  V.  S.  Thome 
before  the  New  York  Railroad  Club. 


Handling  of  Company  Coal. — As  a  rule  the  office  of  fuel 
agent  comes  under  the  mechanical  department.  The  fuel  agent 
endeavors  to  buy  coal  where  he  can  get  the  most  heat  value  for 
the  price  he  pays.  This  is  sometimes  worked  out  mathematically 
by  making  coal  tests  to  determine  the  value  of  various  coals  and 
then  distributing  them  according  to  price  and  length  of  haul  with- 
out any  regard  to  the  car  situation,  the  grade  of  the  road  and  of 
the  direction  in  which  the  volume  of  business  is  traveling.  A  sys- 
tem of  coal  distribution  which  might  be  ideal  from  the  purchas- 
ing agent's  standpoint  might  be  very  uneconomical  under  certain 
operating  conditions,  and  if  the  fuel  agent  is  not  broad  gauge 
enough  to  see  into  and  allow  for  practical  conditions  he  will 
probably  waste  a  good  deal  of  money  before  being  checked.  He 
must  keep  in  touch  with  the  car  service  and  operating  officials 
as  well  as  with  the  coal  situation  to  get  best  results. — Dexter  C. 
Buell  before  the  Central  Railway  Club. 
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The  railroatl  clubs  in  various  sections  of  the  country  were 
primarily  organized  to  give  the  railroad  men  of  the  districts  in 
which  tliey  were  located,  the  opportunity  of  getting  together  and 
becoming  better  acquainted,  and  to  study  the  various  problems 
uilli  wiiich  they  were  confronted  and  gain  the  benefit  of  each 
other's  knowledge  in  their  solution.  Some  of  the  clubs  have 
made  their  proceedings  of  so  great  value  and  have  exerted  so 
strong  an  influence  on  the  development  of  mechanical  depart- 
ment affairs  that  they  may  almost  be  classed  in  importance  with 
some  of  the  national  engineering  organizations.  In  a  few  in- 
stances they  draw  tlicir  membership  not  oidy  from  all  parts  of 
tliis  country,  but  also  from  abroad. 

The  column  entitled  "What  the  Railroad  Clubs  Will  Do  in 
September,"  on  page  369  of  this  i.ssuc,  is  hiteiided  not  only  to 
direct  special  attention  to  the  work  which  these  clubs  are  doing, 
but  to  assist  our  readers  in  getting  into  closer  touch  and  making 
better  use  of  them.  With  tlie  co-operation  of  the  club  officers 
we  believe  that  this  column  can  be  made  of  sufficient  interest 
and  value  to  warrant  its  appearance  each  month.  We  shall  ap- 
preciate any  expressions  from  our  readers  as  to  the  advisability 
of  continuing  it,  or  of  its  value  to  them. 


A  study  of  Mr.  pAans's  article  on  "A  Practical  Drawing  Office 
System,"'  the  second  and  concluding  part  of  which  appears  in 
this  issue,  must  convince  the  reader  that  the  Canadian  Pacific 
mechanical  department  drawing  room  system  is  in  very  many 
respects  an  ideal  one.  The  metiiod  of  keeping  the  maintenance 
regulations  up  to  date  and  readily  accessible  to  all  those  wiio 
.-ire  interested  in  them  presents  a  delightful  and  refreshing  con- 
trast to  the  careless,  hit-and-miss  fashion  in  which  this  matter 
is  handled  on  many  roads.  Best  of  all,  it  is  so  simple,  and  com- 
paratively inexpensive  to  install,  that  there  is  no  reason  why 
it  cannot  be  adopted  generally. 

Equally  as  good  is  the  method  of  keeping  the  tracings  up  to 
date,  keeping  the  revised  drawings  in  the  hands  of  those  in- 
terested, and  the  method  of  distributing  the  blue  prints.  When 
one  considers  the  intricate  methods  of  keeping  track  of  the  re- 
visions and  corrections  in  use  on  some  of  the  larger  roads,  often 
entirely  beyond  the  ability  of  the  average  foreman  to  under- 
stand, and  even  puzzling  to  the  draftsmen,  and  the  hopelessly 
tangled  condition  in  which  the  blue  prints  are  often  found  at 
division  points,  there  being  no  certainty  on  the  part  of  those 
who  wish  to  use  them  as  to  whether  they  are  of  the  latest  issue 
or  not,  the  simplicity  and  efficiency  of  the  system  described  by 
Mr.  Evans  makes  a  special  appeal. 


Estimates  based  on  tests  which  were  made  on  freight  and  pas- 
senger locomotives  on  a  western  road  indicate  that  probably 
about  4  per  cent,  of  the  steam  generated  in  a  locomotive  boiler 
is  used  by  the  air  pump.  A  large  part  of  this  4  per  cept.  could 
be  utilized  by  exhausting  it  into  the  tank  and  heating  the  feed 
water.  From  time  to  time  different  roads  have  tried  to  do 
this  and  they  have  even  gone  so  far  as  to  equip  large  numbers 
of  their  tanks  with  the  necessary  piping.  In  some  instances  the 
exhaust  has  been  turned  directly  into  the  water  in  the  tank ;  in 
others  it  was  feared  that  the  oil  in  the  exhaust  would  have  a  bad 
effect  and  the  steam  was  passed  through  piping  in  the  tank  and 
condensed,  giving  off  its  heat  to  the  feed  water,  the  water  from 
condensation  being  drained  off. 

The  difficulty  seems  to  have  been  that  the  injectors  would  not 
work  after  the  temperature  had  reached  a  certain  point.  It  was 
necessary  to  have  a  three-way  cock  so  arranged  that  the  exhaust 
from  the  pump  could  be  diverted  from  the  tank  to  the  front  end 
and  this  necessarily  placed  the  operation  of  the  device  under 
the  control  of  the  engineer.  In  some  instances  the  injector  after 
it  had  become  worn  would  refuse  to  handle  the  water  at  a  very 
much  lower  temperature  than  when  it  was  in  good  condition. 
If  the  temperature  became  too  high  and  the  injector  refused  to 
work  the  engine  crew  would  of  course  find  themselves  in  a 
rather  awkward  predicament. 

Either  from  lack  of  interest  on  the  part  of  the  crew  or  because 
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they  were  afraid  of  getting  the  water  too  warm  and  stopping 
the  injectors  from  working,  the  device  was  not  used  as  much 
as  it  should  be  and  graduallj'  fell  into  disuse  on  the  roads  upon 
which  it  had  been  adopted.  Attempts  have  been  made  to  pro- 
vide an  automatic  arrangement  to  divert  the  exhaust  from  the 
tank  after  the  temperature  had  reached  a  certain  height,  but 
unfortunately  these  have  apparently  never  been  a  success. 

On  the  above-mentioned  road  the  average  temperature  of  feed 
water  on  the  various  divisions,  and  for  the  entire  year,  is  in  the 
neighborhood  of  55  degrees,  or  45  degrees  lower  than  the  temper- 
ature at  which  it  can  safely  be  put  into  the  injector.  Assuming  that 
the  steam  delivered  to  the  air  pump  and  exhausted  into  the  tank 
has  dropped  from  T,2oo  to  1,000  heat  units  by  the  time  it  reaches 
the  tank,  which  allows  for  the  loss  of  heat  during  condensation 
and  the  work  done  in  the  air  pump,  it  is  estimated  that  an  aver- 
age saving  of  2j^  per  cent,  could  be  made  by  the  intelligent  use 
of  the  air  pump  e.xhaust,  taking  into  consideration  that  a  large 
amount  of  the  water  would  enter  the  injector  before  the  tem- 
perature had  been  brought  up  to  the  limit  of  loo  degrees.  It 
would  seem  as  if  the  savings  to  be  effected  in  this  direction  were 
sufficient  to  warrant  the  expenditure  of  considerable  energy  to 
develop  some  satisfactory  means  of  utilizing  this  waste  steam. 


The  following  question  was  recently  submitted  to  us :  "The 
mechanical  department  judges  the  condition  of  power  with  re- 
spect to  how  soon  back  shop  repairs  will  be  needed  on  it.  The 
operating  department  judges  tlie  condition  of  power  with  respect 
to  its  ability  to  move  trains  at  the  instant  called  for  ])y  them.  A 
master  mechanic  may  have  his  power  in  good  condition,  as  far 
as  the  back  shop  is  concerned,  yet  have  a  large  percentage  tied 
up  waiting  for  minor  roundhouse  work.  One  man  says  the 
power  is  in  good  condition,  the  other  says  it  is  rotten.  Who  is 
right?" 

The  most  reasonable  answer  would  seem  to  be  that  the  two 
departments  should  get  together  on  some  common  basis  of 
comparison.  As  a  matter  of  fact,  neither  one  of  the  two  de- 
partments is  an  end  in  itself,  but  they  should  work  together 
for  one  common  object,  i.  e.,  good  service  to  the  patrons  of 
the  road  and  the  largest  possible  earnings  consistent  with  this. 
Results  are  what  are  wanted,  and  the  maximum  efficiency  of 
the  organization  can  only  be  secured  by  having  the  hearty  co- 
operation of  the  different  departments  and  by,  as  far  as  possible, 
eliminating  all  unprofitable  discussion.  If  power  is  not  avail- 
able when  it  is  wanted  it  would  seem  that  its  condition  for  the 
time  being  was  poor  and  the  aim  should  be  to  prevent  this  from 
happening  as  much  as  possible.  Power  is  often  needlessly  placed 
temporarily,  in  bad  condition  due  to  the  lack  of  foresight  and  co- 
operation on  the  part  of  the  operating  department  with  the  mo- 
tive power  department. 


The  instructions  issued  by  the  executive  committee  of  the 
Master  Car  Builders'  Association,  to  govern  the  committees  in 
the  preparation  of  their  reports  for  the  1909  meeting,  will  com- 
mend themselves  to  all  who  are  interested  in  the  work  of  that 
organization.  They  are  reproduced  on  another  page  of  this 
issue.  The  work  of  this  association  is  becoming  so  important 
and  has  such  far  reaching  effects  that  action  on  any  subject 
should  be  taken  only  after  mature  deliberation.  Placing  the 
committee  reports  in  the  hands  of  the  membership  about  May 
1st  will  enable  the  Officers  of  the  different  roads  to  discuss  the 
matters  carefully,  not  only  with  their  assistants  and  subordi- 
nates, but  with  officers  of  such  of  the  other  departments  as 
might  be  more  or  less  affected  by  any  action  taken.  At  the  con- 
vention the}'  will  then  be  in  a  better  position  to  discuss  the  vari- 
ous questions  intelligently  and  to  protect  the  interests  of  the 
road  with  which  they  are  connected.  The  thorough  discussion 
which  will  result  will  enable  the  membership  to  vote  more  in- 
telligently on  such  questions  as  may  be  submitted  to  letter  bal- 
lot. The  necessity  of  reading  reports  in  full,  which  is  usually 
a  tiresome  and  unprofitable  proceeding,  can  be  done  away  with 
and  it  will  be  only  necessary  to  open  the  discussion  of  each 
subject  by  presenting  a  brief  abstract  of  the  report.     That  the 


instructions  promise  to  be  effective  is  shown  by  the  fact  that 
several  of  the  conunittees  have  already  held  meetings  and  taken 
the  preliminarj-  steps  toward  the  preparation  of  their  reports. 
It  is  to  be  hoped  that  the  executive  committee  of  the  Master 
Mechanics'  Association  will  take  similar  action. 

In  tliis  connection  it  is  important  for  the  roads  represented  in 
the  association  to  realize  that  it  is  to  their  best  interest  to  have 
as  large  a  representation  as  possible  at  the  convention  meetings. 
While  questions  of  standards  and  recommende<l  practice  are 
submitted  to  letter  ballot  and  each  road  has  a  certain  number  of 
votes,  depending  upon  the  amount  of  equipment  which  it  oper- 
ates, still  the  preliminary  action  leading  up  to  this  is  decided 
by  the  majority  vote  of  the  members  present  at  the  meetings. 
A  study  of  the  roads  represented  at  the  Master  Car  Builders' 
Association  meetings  indicates  that  a  few  of  the  roads  have  ap- 
parently studied  closely  the  effect  which  any  action  of  the  as- 
sociation on  different  subjects  may  have  on  their  particular  road. 
They  apparently  find  it  to  their  interest  to  have  as  large  a  rep- 
resentation as  possible  at  the  meetings  and  it  is  interesting  to 
note  the  team  work  which,  often  takes  place  in  pushing  and  plac- 
ing before  the  convention  such  matters  as  are  appareiuly  of 
special  interest  to  some  one  of  these  roads.  That  other  roads 
do  not  seem  to  realize  the  importance  of  this  is  indicated  by  the 
small  representation  for  some  of  them,  and  the  fact  that  ap- 
parently the  members  who  are  present  have  not  studied  the  sub- 
ject over  together  and  outlined  the  policy  which  would  give  the 
best  results  for  their  particular  road. 


MOTOR  CARS. 

[Editor's  Note. — IVe  zvcrc  greatly  pleased,  shortly  after  the 
August  issue  zcas  mailed,  to  receive  letters  from  txco  promment 
engineers,  both  of  zi'honi  have  devoted  considerable  study  to  the 
motor  car  question,  congratulating  us  on  the  stand  ti.'fiiih  jcv 
took  in  the  editorial  on  "Motor  Cars."  The  foUozcing  letter  zi'as 
received  just  as  we  were  about  to  go  to  press,  other:>.'ise  we 
would  have  sec\ired  permission  to  print  the  other  tzco  letters  in 
connection  with  it.] 

To  THE  Editor:     -■ 

In  the  American  Engineer  axu  Railroad  Journal  for  August, 
page  312.  is  an  editorial  criticising,  in  a  general  way,  the  devekjp- 
ment  of  the  single  unit  motor  car  for  railway  purposes.     It  is 
stated  that  a  number  of  cars- have  been  built  in  this  country  and 
elsewhere,  during  the  last  few  years,  and  proved  failures  from 
one  cause  and  another.    True,  many  of  these  cars,  or  rather  the 
development,  have  been  failures,  from  the  fact  that  in  many  cases 
a  very  limited   appropriation   has  been  made  to   some   railroad 
mechanical  officer  to  build  an  experimental  car;  and,  alwut  the 
time  the  real  work  of  the  development  was  to  commence,  the 
small  appropriation  has  been  used  up,  and  the  work  stopped. 
-  The  editorial  states:  'Tt  is  impossible  to  care  for  the  former 
in   the   same  place  and  manner  as  other  motive  power  on  the 
road  is  cared   for."     The   railroads   of   the  country   have   been 
working  for  from  twenty-five  to  fifty  years,  developing  terminal 
facilities  for  the  economical  handling  of  cars  and  locomotives; 
and,  naturally,  the  installation  of  the  service  of  motor  cars,  in 
connection  with  locomotive  equipment,  would  cause  some  little 
confusion  for  a  short  time.     Electric  traction  cars  and  automo- 
biles are  satisfactorily  cared  for  in  houses  arranged  with  a  view 
to  their  economical  handling,  and  the  fact  that  steam  railroad 
terminal  facilities  are  not  entirely  adequate  to  meet  the  require- 
ment for  economically  handling  single  unit  motor  cars,  is  not  a 
just   criticism   against   the    motor   car   as   it    stands   to-day.      In 
case  of  repairs,  however,  the  entire  car  is  naturally  put  out  of 
commission.     And,    with    the    steam    locomotive    and    train,    we 
have  the  locomotive  and  one  or  possibly  two  coaches,  any  one 
of  which  may  be  put  out  of  commission. 

The  cost  of  development  of  any  piece  of  mechanism  is  very 
much  greater  than  the  selling  price  for  the  same  article  at  a 
later  date,  when  standards  have  been  arrived  at,  and  the  cost 
of  construction  has  been  brought  down  to  a  minimum.     Even  as 
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a  new  development,  the  single  unit  motor  car  can  be  built  to-day 
for  very  much  less  money  than  a  small  locomotive  and  coach. 
On  a  cost  per  pound  basis,  the  motor  car  has  very  much  in  its 
favor.  An  objection  is  made  to  the  necessity  of  carrying  an 
extra  unit  to  maintain  service.  There  is  probably  no  class  of 
mechanism  in  the  country  to-day  requiring  more  extra  units 
than  the  steam  locomotive.  Traction  lines  figure  on  an  extra 
unit  for  every  four  or  five  cars. 

The  objections  to  "a  small,  highly  specialized  locomotive, 
preferably  of  the  0-4-0  type,  attached  to  a  combination  coach," 
are  a  higher  cost  of  operation ;  higher  first  cost  of  equipment ; 
necessity  of  say  four  men  in  place  of  two  for  the  operation ;  and 
serious  objection  to  the  smoke  and  cinders  from  any  steam  loco- 
motive, especially  in  interurban  service,  where  so  many  stops  are 
made.  This  last  objection  is  met  with  in  the  case  of  a  steam 
motor  car  burning  coal ;  but,  with  the  gasoline  car  or  gasoline 
electric  car,  this  very  objectionable  feature  is  done  away  with — 
making  travel  a  pleasure  rather  than  an  irksome  task. 

C.  B.  Smith,  Asst.  Mech.  Engr. 

Union  Pacific  Railroad  Co.,  Omaha,  Xeb. 


FUEL  ECOMOMY. 


An  interesting  and  valuable  report  on  the  question  of  smoke 
prevention  and  fuel  economy  was  presented^ at  tlie  recent  meet- 
ing of  The  Traveling  Engineers'  Association.  The  report  was 
based  largely  on  the  replies  to  a  series  of  questions  which  were 
submitted  to  the  members  and  the  following  is  an  abstract  of 
the  most  important  parts  of  it. 

A  synopsis  of  the  replies  received,  boiled  down,  results  in  the 
following  conclusions:  That  fuel  economy  can  only  be  effected 
through  education ;  but  that  this  education  must  not  be  con- 
fined to  simply  teaching  the  firemen  how  to  fire  or  the  engineer 
how  to  work  his  engine  economically,  but  must  extend  from  the 
bottom  to  the  top,  that  is,  from  the  man  at  the  mines  to  the 
highest  officer  of  the  road,  so  that  all  will  know  and  realize  the 
importance  of  the  subject  and  by  their  help  and  co-operation 
assist  to  bring  about  the  desired  results. 

The  efforts  of  the  traveling  engineer  are  confined  principally 
to  the  men  in  the  cab,  and  while  very  effective  so  far  as  they 
go,  do  not  by  any  means  accomplish  all  that  could  be  done,  were 
he  granted  full,  absolute  and  extensive  support.  While  granting 
that  the  traveling  engineer  is  given  a  certain  amount  of  sup- 
port from  the  upper  quarters,  yet  candor  compels  us  to  say  that 
this  support,  except  in  a  few  notable  instances,  is  of  but  an  in- 
termittent and  perfunctory  nature,  and  therefore  as  a  whole  not 
lasting  and  of  little  actual  value.  This,  however,  is  not  through  any 
spirit  of  laxity  or  indifference  on  the  part  of  the  higher  officials, 
but  is  brought  about  by  conditions,  and  the  fact  that  the  aver- 
age official  on  the  American  railroads  is  saddled  with  so  many 
duties  or  has  such  an  extensive  territory  that  it  becomes  a  hard 
matter  to  give  each  specific  duty  the  attention  that  it  deserves. 
With  the  mechanical  man  fuel  economy  is  subordinated  to  main- 
tenance of  equipment  and  with  the  transportation  man  it  is 
ranked  by  moving  traffic,  and,  consequently,  between  the  two  the 
traveling  engineer  often  fails  to  accomplish  his  ends  simply  for 
lack  of  proper  support.  P'uel  economy  and  the  results  that  can 
be  obtained  are  of  sufficient  moment  to  warrant  any  railroad  in 
putting  on  a  special  man  to  look  after  this  one  feature  alone. 

Do  firemen  study  '  The  replies  would  indicate  that  firemen  as 
a  rule  do  not  study  to  advantage.  The  free  literature  distributed 
by  the  various  railroad  companies  on  the  subject  of  fuel  econ- 
omy is  appreciated,  but  the  men  are  more  inclined  to  absorb  the 
information  through  oral  instructions  and  practical  demonstra- 
tions. This,  however,  must  not  be  taken  as  an  argument  against 
written  or  printed  instructions.  It  simply  proves  the  necessity 
of  education  along  that  line.  The  average  fireman  does  not  at 
first  realize  that  he  is  simply  an  apprentice  engineer  and  that  when 
he  reaches  that  position  more  will  be  required  of  him  than  sim- 
ply 200  pounds  of  steam,  and  therefore  does  not  care  to  puzzle 
his  cranium  with  the  problems  of  combustion,  but  takes  his 
knowledge  in  the  easiest  form  and  less  troublesome  doses. 


It  has  been  noticed,  however,  that  where  firemen  have  through 
study  mastered  the  principles  of  combustion  they  usually  stand 
at  the  head  of  the  list  of  firemen,  and  likewise  after  promotion 
to  engineers  they  can  do  their  work  easier  and  better  than  their 
less  educated  brothers.  The  habit  of  applying  brains  to  their 
work,  formed  when  firing,  remains  to  their  after-advantage  as 
engineers.  As  the  future  fireman  will  use  his  head  as  much  as 
Ills  back,  we  urge  that  all  study  be  encouraged  and  to  aid  him  to 
master  what  to  many  is  a  difficult  lesson,  that  teachers  or  in- 
structors or  demonstrators  (whatever  you  may  call  them)  be 
employed  to  hdp  the  willing  firemen  over  the  rough  places.  The 
unwilHng  man  lias  no  place  on  an  engine. 

^Issistatit  road  foremen.  We  most  emphatically  advocate  the 
employment  of  competent  instructors,  but  would  not  call  them 
traveling  firemen,  but  assistant  traveling  engineers  or  assistant 
road  foremen.  They  should  have  authority  over  the  engineer  as 
well  as  over  the  fireman,  as  without  this  authority,  unless  pos- 
sessed of  infinite  tact,  they  might  do  more  harm  than  good. 

The  assistant  traveling  engineer  should  be  recruited  from  the 
ranks  of  engineers  and  should  be  a  young,  active  and  energetic 
man,  one  who  can  take  the  scoop  when  necessary  and  demon- 
strate to  the  fireman  the  correct  way  to  handle  it  and  get  results 
— namely,  the  maximum  amount  of  steam  from  the  minimum 
amount  of  coal.  In  addition  to  being  young  and  active  and  a 
first-class  fireman,  he  should  also  be  a  first-class  engineer,  one 
who  can,  if  necessary,  demonstrate  to  the  man  on  the  right  side 
of  the  engine  how  he  can  handle  the  engine  to  better  advantage 
and,  by  so  doing,  help  himself,  the  fireman  and  the  company. 
This  man  would  naturally  fall  in  line  for  the  position  of  travel- 
ing engineer  when  the  latter  is  promoted.  He  should  be  sub- 
ordinate to  the  traveling  engineer  and  should  either  work  directly 
under  or  else  in  harmony  with  him. 

Inspection  of  ash-pans,  etc.  Most  roads  require  this  and  all 
intelligent  firemen  naturally  do  it.  A  few  trips  W'ith  the  air 
openings  stopped  up  soon  convinces  the  fireman  of  the  advan- 
tage of  keeping  them  open,  and  the  lesson  once  learned  is  not 
soon  forgotten. 

Instruction  to  fireman  to  keep  the  door  closed,  etc.  This  is 
another  lesson  that  is  soon  taught  by  a  little  experience,  but  it 
is  always  advisable  to  teach  it  direct,  instead  of  letting  the  fire- 
man find  it  out  for  himself,  as  the  opening  of  the  door  and  leav- 
ing it  wide  open  while  the  engine  is  forced  to  the  limit  in  lift- 
ing the  train  to  speed,  is  apt  to  cause  other  damage :  leaky  flues, 
etc. 

When  should  grates  be  shaken?  This  depends  largely  on  local 
conditions,  the  nature  of  the  coal,  etc. ;  all  are  agreed,  however, 
on  the  manner  in  which  the  grates  should  be  shaken,  namely  by 
short,  quick  jerks,  and  not  a  slow,  rocking  motion.  All  are  also 
practically  unanimous  that  as  a  rule  it  is  much  better  to  shake 
the  grates  when  the  engine  is  drifting  or  working  light  than 
when  being  worked  hard. 

Comparison  of  heating  value  of  coal.  This  is  a  refinement  in 
comparison  to  men  and  engine  efficiency  that  is  practiced  by  but 
few  roads.  We  recognize  the  fact  that  it  is  not  always  practical 
on  all  roads  and,  except  for  a  basis  of  comparison,  is  unneces- 
sary. We  believe,  however,  that  comparison  should  not  be  made 
between  two  different  divisions,  unless  all  conditions  are  exactly 
similar,  not  forgetting  density  of  traffic. 

The  comparison  should  only  be  made  between  similar  engines 
in  the  same  class  of  service  on  the  same  divisions,  but  even  that 
comparison  cannot  simply  be  made  between  passenger  and 
freight,  work  and  yard  engines,  on  a  ten-mile  basis,  with  fair- 
ness, where  regular  engines  are  assigned  to  and  kept,  through 
and  local  passenger  service,  fast,  slow  and  local  freight,  etc.,  as 
in  that  case,  to  be  absolutely  fair,  comparison  should  be  on  a 
ten-mile-per-hour  basis.  Time  is  the  one  important  considera- 
tion that  is  often  lost  sight  of  in  making  any  comparison. 

Instruction  of  firemen  on  front  end  appliances,  etc.  Too  much 
information  on  any  part  of  the  locomotive  cannot  be  given  to  the 
fireman  or,  for  that  matter,  to  any  one  else  whose  duties  throw 
him  in  contact  with  engine  service.  Where  it  may  not  be  prac- 
tical to  move  a  draft  sheet  up  or  down  in  order  to  give  the  fire- 
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man  ocular  demonstrations  of  its  effect  on  the  burning  of  the 
fire,  yet  the  information  to  that  effect  and  also  the  object  of  the 
different  front  end  arrangements  should  be  carefully  explained, 
as  the  fireman  knowing  this  can  at  once  tell  by  the  action  of 
the  draft  on  the  fire  if  anything  has  become  loosened  or  mis- 
placed in  the  front  end,  in  which  case  repairs  can  often  be  mtde 
before  failure  results. 

Premiums.  It  is  the  sense  of  this  Association  that  monetary 
premiums  do  not  have  the  desired  effects;  in  fact,  quite  the  con- 
trary seems  to  be  the  case,  as  it  has  been  found  to  lead  more 
toward  sharp  practice  on  the  part  of  the  men  than  actual  econ- 
omy, and  consequently  the  company  is  little  if  any  the  gainer. 

It  is  our  opinion  that  it  is  more  preferable  to  encourage  a 
spirit  of  friendly  rivalry  among  the  men  and  to  hold  out  ad- 
vancement and  promotion  as  a  premium,  instead  of  a  small  finan- 
cial remuneration.  We  further  believe  that  comparison  between 
the  efficiency  of  engines  and  men  should  be  made  on  a  ton-mile 
basis  between  those  in  absolutely  similar  service,  and  a  monthly 
bulletin  posted,  showing  the  standing  of  different  men.  This 
bulletin  can  show  the  standing  in  dollars  and  cents,  showing 
how  much  more  one  man  cost  the  company  to  perform  a  certain 
amount  of  work  than  another.  In  addition  to  this  bulletin,  how- 
over,  we  favor  giving  letters  of  commendation  to  those  at  the 
head  of  the  list,  and  friendly  letters  of  admonition  to  those  at 
the  foot.  If  it  is  finally  found  that  letters  of  admonition  have 
no  effect  on  the  latter,  it  is  well  to  drop  them  from  the  service, 
as  it  has  been  found  that  any  man  who  cannot  be  reached 
through  his  pride  cannot  be  reached  in  any  other  manner,  con- 
sequently he  is  unfit  for  railroad  service. 

Where  firemen  arc  obtained.  As  one  of  our  past  presidents 
so  aptly  expressed  it,  "You  would  not  hesitate  to  pick  a  $20.00 
gold-piece  out  of  the  mud,"  so  it  makes  little  difference  where 
you  get  your  firemen,  provided  they  are  the  right  material.  This 
is  governed  largely  by  local  conditions  and  environment.  My 
experience  has  been  that  the  best  men  are  recruited  from  the 
rural  districts.  As  for  early  training,  the  common  practice  seems 
to  be  to  let  the  applicant  make  student  trips  on  freight  engines, 
usually  without  pay,  with  experienced  firemen  and  continue  to 
make  these  trips  until  competent  to  go  alone.  This  is  usually  a 
good  tryout,  as  any  man  who  will  follow  a  modern  engine  for 
twenty  or  thirty  days  for  nothing,  in  order  to  learn  to  fire,  evi- 
dently wants  ,the  job  and  will  no  doubt  stick.  ''      -  • 

Student  trips.  For  examination,  as  mentioned  above,  student 
trips  appear  necessary,  and  there  should  be  as  many  as  required 
to  win  the  approval  of  the  traveling  engineer  or,  in  his  absence, 
of  three  competent  engineers  with  whom  the  applicant  has  made 
student  trips. 

Progressive  examinations  are  heartily  endorsed,  as  they  ap- 
pear to  be  the  only  way  in  which  the  majority  can  be  induced 
to  study  and  perfect  themselves,  and  also  a  way  of  getting  rid 
of  undesirable  men  when  conditions  justify.  In  conclusion,  we 
find  the  entire  matter  resolves  into  a  campaign  of  education, 
and  therefore  everyone  should  be  encouraged  to  acquire  knowl- 
edge. 

We  must  not  forget,  however,  that  as  a  fireman  becomes  bet- 
ter educated  he  becomes  more  observant  and  consequently  we 
cannot  with  very  good  grace  keep  hammering  him  to  save  coal, 
etc.,  while  at  the  same  time  we  let  him  see  that  for  each  scoop- 
ful  he  saves  on  the  road  a  ton  is  wasted  about  the  roundhouse 
and  coaling  stations.  He  will  be  apt  to  say,  "Why  don't  you 
practice  what  you  preach?"  showing  that  there  are  others  who 
need  education  on  fuel  economy  besides  the  fireman. 

Above  all,  however,  when  you  find  an  engine  crew  or,  in  fact, 
anyone  trying  hard  to  make  a  showing  or  a  saving,  don't  forget 
*^->  encourage  them. 


MASTER  CAR  BUILDERS'  ASSOCIATION  COMMITTEES. 


Record  in  Tunnel  Driving.— The  contractor  driving  the  tun- 
nel at  Taft,  Mont.,  on  the  route  of  the  Chicago,  Milwaukee  &  St. 
Paul  road's  Pacific  Coast  extension,  during  the  month  of  June 
pushed  the  bore  583  ft.  deeper  into  the  mountain.  This  is  said 
to  be  a  record.  When  completed  the  tunnel  will  be  8,571  ft.  long. 
On  August  1st  it  was  4,388  ft.  long. 


The  executive  committee  of  the  Master  Car  Builders'  Asso- 
ciation is  to  be  heartily  congratulated  upon  the  stand  it  has 
taken,  as  to  the  preparation  of  committee  reports  and  the  limita- 
tion as  to  the  time  of  submitting  them,  as  indicated  by  the  cir- 
cular recently  issued  by  the  secretarj',  Mr.  Taylor.  It  is  to  be 
sincerely  hoped  that  they  will  rigidly  enforce  these  regulations. 

This  circular  and  the  names  of  the  chairmen  of  the  various 
committees  are  as  follows: 

In  ordor  to  expedite  the  work  of  the  convention  of  1909,  the  following 
instructions  regarding-  Ihe  preparation  and  prtstntation  of  the  reports  of 
Committees  were  adopted  by  the  executive  committee  at  a  meeting  hekl  in 
Ch-capo,  111.,  on  July  15,  1908. 

1.  That  all  active,  representative  and  associate  members  of  the  Associa- 
tion, immediatelv  on  receipt  of  this  circular,  transmit  to  the  chairman  of 
the  respective  comtrittics  ail  the  information  they  may  have  on  each  sub- 
ject, which  they  consider  will  be  of  assistance  to  the  respective  committees 
in   preparing  their  reports. 

2.  That  the  chairmen  of  all  standing  and  special  committees  prepare 
thtir  circulars  of  inquiry  and  submit  the  same  to  the  secretary  for  printing 
and   issuing  prior  to   September   1,    1908. 

3.  That  prompt  replies  be  made  to  the  circulars  of  inquiry  as  issued 
by  the  different  committees. 

4.  That  the  chairmen  of  all  standing  and  special  committees  must  have 
their  reports  in  the  office  of  the  secretary  not  later  than  April  1,  1909,  in 
order  that  the.  same  can  be  printed  and'  advance  copies  issued  by  May  1, 
iWd.     :':^.  (.':/■  >.;■■;.•■ 

5.  Committee  reports  whtch  do  not  reach  the  secretary  in  time  for 
printing  and  issuing  by  May  1,  1900,  will  be  referred  to  the  executive 
committee  to  decide  whether  the  report  shall  be  submitted  to  the  conven- 
tion. 

6.  That  ab.«tracts  only  of  all  reports  of  standing  and  special  committees 
be  read  by  the  chairman  of  same  before  the  convention,  together  with 
whatever  additional  data  may  have  been  accumulated  after  April  1,  1909, 
to  the  date  of  the  convention.  V; •-■.■:...'_'!■•      .■.'    •     ";v  .'  v 

7.  That  the  members  of  standing  and  spe'cial  committees  who  may  indi- 
vidually oi  collectively  submit  a  minority  report,  must  prepare  the  same  so 
that  it  can  be  issued  with  the  report  of  the  majority  of  the  committee, 
and  substituted  /or  the.  majority  report  in  the  event  the  convention  should 
so  decide.  ''.!'■ -S'--' :.'  ,v.- 

8.  That  each  memT)er  of  a  standing  or  special  committee  sign  either  the 
majority  or  minority  report. 

CHAIEMEN    OF    STANPINC     COMMITTEES. 

Arbitralion.—y  J.  Hennessey,  M.C.B.,  C,  M.  &  St.  P.  Ky.,  West  Mil- 
waukee, Wis. 

Standards  and  Recommended  Practice.— T.  S.  Lloyd,  S.M.P.,  D.,  L.  & 
W.  R.  R.,  Scranton,  Pa. 

Train  Brake  and  Signal  Equipment. — A.  J.  Cota,  M.M.,  C,  B.  &  Q.  R. 
R.,  Chicago,  111. 

Brake-Shoe   Tests. — \\".    F.    M.    Goss,    University   of   Illinois,   Urbana,    III. 

Coupler  and  Draft  Equipment. — R.  \.  Uurborow,  S.M.P.,  Pennsylvania 
R.   R.,  Altoona,  Pa. 

Rules  for  Loading  Materials.—  \.  Kearney,  A.S.M.P.,  N.  &  W.  Ry., 
Koanoke,  Va. 

Car  Wlieels.—WiWisim  Garstang,  S.M.P.,  C,  C,  C.  &  St.  L.  Ry.,  Indian- 
ai>olis,  Ind. 

Safety  .ippliances.-C.  A.  Seley,  M.E.,  C,  R.  I.  &     P.  Ry.,  Chicago,  111. 

CIJAIRMEK    OF    SPECIAL    COMMITTEES. 

freight  Car  Trucks. — A.  Stewart,  G.S.M.P.,  Southern  Railway,  Washing- 
ton, D.  C. 

splicing  SUls.—R.  E.  Smith.  G.S.M.P.,  A.  C.  L.  R,  R.,  Wilmington,  X.  C. 

rrcight  Car  Repair  Bills.—].  F.  Deems,  G.S.M.P.,  N.  Y.  Central  Lines, 
New   York   City,    N.    V. 

.lir-Brake  .•^iojr.— LcClran.l  )»ari-h,  S.M.P.  L.  S.  &  M.  S.  Ry.,  Cleve- 
land, Ohio. 

^ide  Bearings  and  Center  Plates.—R.  D.  Smith,  A.S.M.P..  B.  &  .\.  R.  R., 
IJoston,    Mass.  ■  -■.  .■... 

laintnig  .btt-f/  C«>r*,rr<fc  t  jQarstin,  M.C.B..  P.  &  L.  E.  R.  R..  McKees 
R->cks,  Pa.  :.■'-'.-■'■:--'■-■  ■-'."■:/   -i^;.-, 

.Side  and  End  Door  Fixtures. — C.  S.  Morse,  M.C.B..  W.  &  L.  E.  R.  R., 
'JV'iedo,  Ohio. 

Tank  Cars. — A.   W.   Gibbs,   G.S.M.P..  P.   R    R.,   Altoona,   Pa. 

Train  Pipe  and  Connections  for  .^team  Heat. — C.  A.  Schroyer,  S.C.D., 
C.  &  N.  W.  Ry.,  Chicago,  111. 

Classes  of  Cars.— J.  E.  Muhlfold,  <;.S.M.P.,  B.  &  O.  R.  R.,  Baltimore, 
Md. 

Sal*  Water  Drippings  from  Refrigerator  Cars.— "SI.  K.  Barnum,  Asst.  to 
V.  P.,  C,  B.  &  Q.  R.  R.,  Chicago,  III. 

Rezision  of  Constitution  and  By-Laws.—]).  F.  Crawford,  ^  ^  M  P  .  fcon- 
sylvania  ^ines,  Pittsburgh,   Pa.  '."■/':  ^'''■:-'^--^-  ''' S:--'^  '>^.-. 

Subjects.— n.  D.  Tayior,  S.M.P.,  P.  &  R.  R.  R.,  Reading,  Pa. 

.-Irrungjments.—R.  F.  McKenna.  G.F.C.D..  D.,  L.  &  W.  R.  R.,  Scranton, 
Pa. 
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SUCTION  GAS  PRODUCER  POWER 


Bv    L.    P.   TOLMAX. 


It  is  estimated  that  tlicrc  are  over  500  producer  power  plants  in 
tills  country,  having  an  aggregate  of  150.000  horse  power.  Ot 
those,  about  eighty-live  per  cent,  are  of  the  "suc- 
tion" type  and  fifteen  per  cent,  of  the  "pressure" 
type.  The  suction  pkint->  average  approximately 
100  horse  power  each,  while  pressure  plants  are 
usually  built  in  sizes  larger  .than  1000  horse  power. 
This  article  deals  with  suction  gas  power  plants 
in  single  units  of  200  horse  power,  or  smaller, 
and  complete  plants  made  up  of  a  number  of 
sucli  units,  looo  horse  power,  or  larger.  This 
range  of  sizes  covers  the  requirements  of  the 
great  majority  of  power  users. 


per  ton,  the  fuel  alone  costs  $1,162.50  per  year.  Furthermore,  the 
cost  of  attendance  can  be  reduced  materially  with  a  producer 
plant,  as  the  operator  can  spend  part  of  his  time  in  other  use- 
ful work. 

Much    valuable    information    is    given    in    the    report    of    the 
Umted    States    Geological    Survey    concerning    the    fuel    testing 


CO.MI'AKATIVE    W.VSTE    WITH     StE.VM    AND    PRODUCER 

Gas  Power, 

Fig  I  illustrates  a  modern  steam  plant  with  its 
many  complications,  incliuling  compound  con- 
densing steam  engine  .villi  water  tube  boiler. 
This  plant  converts  8  per  cent,  of  the  total  en- 
erg}'  of  the  fuel  into  useful  work  (in  actual  prac- 
tice the  percentage  utilized  is  usually  less).  In 
other  words.  92  per  cent,  or  more  of  the  energy 
in  the  coal  goes  to  waste  as  smoke  exhaust  from 
the  engine,  heat  radiation,  etc.  A  150  horse  power 
steam  plant  of  this  type,  running  at  two-third* 
load.  3100  hours*  per  year,  uses  approximately  4' 2 
pounds  of  coal  per  brak..*  horse  power  per  hour. 
With  coal  at  $2.75  per  ton,  the  fuel  alone  costs 
$1,918.12  per  year.  In  addition,  the  cost  of  at- 
tendance is  a  large  item  of  expense,  and  the 
boiler,  especially,  calls  for  constant  a.tteiition, 
cleaning,   and   repairs. 

The  ordinary  throttling  governor  steam  engine 
with  tubular  boiler,  a  type  which  is  in  very  gen- 
eral use,  especially  in  sizes  from  15  to  200  horse 
power,  is  shown  in  Fig.  2.  This  plant  converts 
5  per  cent  (though  usually  much  less)  of  the 
total  energy  of  the  fuel  into  useful  work.  In 
small  steam  plants  the  total  amount  of  energy 
utilized  is  often  not  over  2  or  3  per  cent.  In 
other  words,  95  per  cent,  or  more  of  the  energy 
in  the  coal  goes  to  waste  as  smoke  exhaust  from 
the  engine,  heat  radiation,  etc.  A  150  horse 
power  steam  plant  of  this  type,  running  at  two- 
thirds  load.  3100  hours  per  year,  uses  approxi- 
mately 7  pounds  of  coal  per  brake  horse  power 
per  hour.  With  coal  at  $2.75  per  ton.  the  fuel 
alone  costs  $2,983.75  per  year.  In  addition,  it  re- 
quires the  entire  time  of  at  least  one  man  to  op- 
erate the  plant.  The  boiler,  especially,  requires 
constant  care,  cleaning  and  repairs,  and  is  always 
a  source  of  danger. 

A  suction  gas  producer  power  plant  is  shown 
in  Fig.  3.  The  apparatus  is  simple,  reliable  and 
very  economical.  With  this  plant  18  per  cent,  of 
the  total  energy  of  the  fuel  is  converted  into  use- 
ful work  (varies  according  to  conditions,  from 
15  to  21^^  per  cent.).  Tiiis  means  that  a  suction 
gas  producer  plant  uses  from  one-half  to  one- 
fourth  as  much  coal  for  a  given  amount  of 
power  as  a  steam  plant.  A  150  horse  power  suc- 
tion producer  plant,  running  two-thirds  load,  3100 
hours  per  year,  uses  approximately  i]/.  pounds 
of  coal  per  brake  horse  power  per  hour.  (Tests 
have  been  made  showing  a  consumption  of  less 
than  iJ4  pounds  at  two-thirds  load  and  less  than 
I  pound  at  full  load.)    With  anthracite  at  $5.(X) 
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29%  ENGINE  EXHAUST 


DISTRIBUTION   OF  HEAT  ENEPGY 
PERCENT. 


>C0%  COMBUSTIBLE 


ACTUAL  WORK  . 

ENGINE  EXHAUST. 
ENGINE  COOLING  WATER  . 
ENGINE  FRICTION. 
ASM;SCRUBBER  WATER. 
AND  RADIATION. 
VALUE  or  COMBUSTIBLE  . 


IS 

£9 

3 
lOO 


Zeji  ASH.SCRUBBER 
MATER.AND  RADIATION 
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plant  at  the  Louisiana  Purchase  Exposition,  St.  Louis,  Mo.  For 
three  years  the  Government  experts  conducted  a  series  of  tests 
on  many  samples  of  coal  from  mines  all  over  the  country.  Brief- 
ly, the  apparatus  included  a  non-condensing  Corliss  engine  steam 
plant  with  a  water  tube  boiler  and  a  pressure  type  producer 
with    a    three-cylinder   vertical    gas    engine. 

From  the  summary  of  results  obtained  from  a  long  scries  of 
tests,  the  fuel  consumption  in  the  pressure  type  producer  plant 
varied  from  1.18  to  3.47  pounds  per  brake  horse  power  per  hour, 
the  average  being  approximately  i)^  pounds.  The  average 
with  the  Corliss  steam  plant  was  found  to  be  approximately  4'/? 
pounds,  using  similar  fuels.  With  lignite,  the  consumption  in 
the  pressure  producer  plant  was  from  1.95  to  3.47  pounds,  the 
average  of  five  samples  actually  figuring  2.60  pounds.  With  the 
Corliss  steam  plant  using  lignite,  the  average  consumption  of 
"coal  as  fired"   (not  "dry  coal"')  was  approximately  7  pounds. 

While  most  of  the  above  tests  were  on  bituminous  coals,' 
which  cannot  be  used  advantageously  in  a  suction  producer,  yet 
the  consumption  of  anthracite  in  the  latter  is  usually  less  than 
as  stated  for  bituminous  coal  in  the  "pressure"  type  producer, 
probably  due  to  the  fact  that  there  is  less  resistance  to  the  flow 
of   gas   in   the    suction    type.      For   example,   tes'ts   on    lignite   in 


mg,  and  the  many  plants  which  arc  in  continuous  operation, 
some  of  them  twenty  and  even  twenty- four  hours  a  day,  indi- 
cate that  they  are  thoroughly  reliable  and  will  stand  hard,  every- 
day usage.  Boiler  insurance  is  unnecessary  with  producer  plants 
and  the  troubles  and  dangers  encountered  with  steam  boilers 
are  entirely  avoided.  The  complete  gas  engine  and  suction  pro- 
ducer plant  is  almost  entirely  automatic  in  operation,  very  little 
attention  being  required.  Ordinarily  the  operator  only  needs  to 
spend  ten  to  fifteen  minutes  about  every  two  hours  to  dump  a 
few  buckets  of  coal  into  the  producer  and  give  general  attention 
to  the  plant.  He  can  spend  part  of  his  rime  in  other  useful 
work  and  an  extra  man  as  fireman  is  not  required,  even  with 
plants  from  400  to  500  horse  power. 

Hundreds  of  thousands  of  dollars  which  are  now  spent  annu- 
ally in  building  .smokestacks  can  be  save<l :  and  what  is  of  greater 
importance,  the  smoke  nuisance  can  be  entirely  abated. 

Where  the  suction  gas  producer  plant  uses  iJ4  or  i/'^  pounds 
of  coal,  the  steam  plant  commonly  requires  4  to  6  pounds,  or 
more.  Moreover,  with  the  producer  plant  there  are  fewer  ashes 
to  be  handled  and  disposed  of. 

The  producer  will  hold  fire  all  night  or  even  for  several  days, 
and  the  proper  quality  of  gas  can  be  generated  after  fifteen  or 
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a  suction  producer  connnonly  show  a  consumption  of  2  to  2^ 
pounds,  whereas  from  the  five  lignite  tests  at  St.  Louis  the 
average  is  2.60  pounds  in  a  pressure  producer  plant. 

Advantages  of  Suction  Gas  Producer  Power. 

We  have  already  discussed  the  high  thermal  efficiency  of  the 
suction  gas  producer  plant.  The  most  important  and  the  most 
practical  commercial  advantage  is  the  economy  effected  in  the 
cost  of  developing  power.  If  there  were  no  other  advantages, 
this  one  feature  would  be  sufficient  reason  for  installing  this 
system.     Other  advantages  may  be  summed  up  briefly : 

The  producer,  in  which  fuel  gas  is  generated  from  coal,  is  al- 
most as  simple  as  an  ordinary  furnace  for  heating  purposes.  The 
gas  engine  is  entirely  automatic  in  operation  and  needs  little 
more  than  the  ordinarj-  cleaning  and  care  as  to  lubrication. 

There  is  no  danger  from  explosion  or  from  fire.  It  is  abso- 
lutely safe,  even  in  the  hands  of  men  with  little  mechanical  train- 


twenty  minutes  blowing  to  revive  the  fire.    The  engine  can  easily 
be  started  on  compressed  air. 

The  stand-over  loss  with  the  suction  producer  amounts  to 
about  one-third  as  much  as  with  a  steam  boiler.  In  other  words, 
where  the  stand-over  loss  with  a  steam  plant  for  fourteen  hours 
amounts  to  600  to  800  pounds,  or  more,  with  a  suction  producer 
plant  of  the  same  horse  power  this  loss  would  not  exceed  200 
pounds. 

Suction  G.\&  Producers. 
A  sectional  view  of  a  Fairbanks-Morse  anthracite  suction  gas 
producer  is  shown  in  Fig.  4.  Coal  is  admitted  to  the  producer 
through  a  hopper  at  the  top.  This  has  double  closure,  so  that 
'he  fuel  can  be  introduced  without  at  the  same  time  admitting 
air.  In  the  process  of  partial  combustion  which  takes  place  pro- 
ducer gas  is  generated.  The  hot  gas  passes  through  a  vaporizer 
in  which  a  small  amount  of  steam  is  formed,  which,  with  a  lim- 
ited amount  of  air,  passes  under  the  grate  of  the  producer.    In 
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iv.-!iyr,  v-iK-daHy.  Ciilt-  t'cir  (■■init.nnt  nttt-niion. 
.r.  Vniuir.    :iuil.  r<-pair-. 

r.liiKtry  thrnuIiiT.it  su:ov«?rm)T;s1«.ain  cniiim 

;:]{  lulntiar  iMiilcT^ii  .ty:pc  uliioli  is  m  wry  jjeiv 

-  .  (^ptcially  iii:;HJj<e>  n<'ni   15  '•>  -*'♦•  li<'r>>' 

jv-jvt  r,  r-   >h"\vn   in    i-'iy.   _*.     Thi>   plain    r.-nvi-rt- 

^  pt-r..conr    kIkiu.uIi   n-n.illy   iinuli   U-s^   "f   tiu' 

v^tl    cVwtfty   nt    ihv    fncr'intV   um  fnl    \v..rk.      In 

;;!:Jl  stwnu  iJ:iin«.:  ihc  tV;t«i  :atH<iiiin   «it    iiuiuy 

:-ili/t't|.  «*  A^1t^■fV"lW>t    <.vi-r   J   or    .?   ikt   oi-nt.       In 

•iivT;  AvrtrvK  95  prr  voia/ vr  iiinrc; 'tf  tJK-  fpcryy 

,  jhv  v'»al  2:ri;c>;  tiii  Wa-^^s"^**  ^"**»*'"^  cx1iath*r  ft  ■  n' 

.!ivii>.    ht-:i(    railiati'Mi.    >  t^  \     15"    l""'^' 

•,  .\\.-i:  >i«.am  plant  t.tihi>i\pc.  riuniiii?i  at   iwi- 

>iiir..l«  vl«>:uL   .?i'Hr;h?>tir>   j,:tf  year.  usr<   api>ro\i 

mat,<  ly  7  pOMtVtl*  ^>f  P»»(|  IH-r  hr.rkv  h^^rMv  p<'\\  1 1 

1 .  ;•  l^jut^    \Vi?iT:\^«ir-at  45j.r     ii.r  1rtiii;ihr  fiui 

-r-  $1».im\?,75  per  year.;;    fn  a«Miti<»n.  it  ri 
.i;ii:>  -  lilt  cinirc  tinu-  '.t  at  U-aL^t  OIK-  man  to  oy- 
•  .'  ■   flu-   plant      Mho  .l>->ilt-r,vtspcaany,   ro<|niri- 
lilt  care,  rlyaninu  and  rvpair>.  anil  i-  :ii\va\- 
,   -   ■:•■..    ..t'  ilanui  r. 

"     -HCti'WV  i-'a.i   j>r""huvr   powir   plant    i-    -Ii'>\\n 

1  .  jt;;.  .;.     Tli«'  ai>p;iratn>  jy  simpK,  rilialiK-  ami 

r\  .'omoinii-al.    \\  ith  tliiv  plant  »8  per  cent,  of 

;a]  ciicrj^y^M  the  Ini-l  is  XJ<»nv<rteil  int<>  itsi - 

:ni  work    ivarits  acCordHlft'ta'-C^  •''<iin 

-'t' ]  pvr  i-i-ni/>. .  "niis  iiU'an<  that  a  ^notii«n 

^.      jjpitluccr   ptjut,  u>v.s  troin  Hiu-  halt    in  om- 

'   'n-fli   a*  mttoh  ANtal  f w   a   givi-n    amount    of 

].'U<r  a-  a   -ti.ini  i>lanr.     A   150  Imr-r  ifwcr  SHC- 

ti<»t4-prM«lui*i-r  plant,  rniuiinv  two  thir<l>  load,  ."inxj 

!li»>nr>   per  year.    n*t>   approxinvitrly    1 '  ..    jionn'!- 

i^if  i;»>al  JK-r  hrakc  h>>r-i'  p<>\viT  i^r  hi>nr.     (  I  i-»t- 

iia^      Ik-oh  ma<lv  -liowinsjf  a  mn-^nniplion  of  lus> 

•iiaji-.xji  PV».uiid->  at  t\y*»-tliinl-  l,;vtl  aii'l  li--  than 

I    jM.tliul  at   fMU,lv»a<iir.   y\'itl»  atithriciiy:  at  $5-0*^ 
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plant  at  llu;  Li>iii>iana  Purclia>c  ]I\iK»siii»>it,  St.  Jxuiis,  Afr».  tor 
thrct.-  viars  tlic  (.iovcrniiunt  o\p<.ris  conducted  a  «-rrit:< of  tvsts 
nn  many  sanipUs  i)t  coal  i'ikih  niino-i  all  over  iIk-  coujitFy.  Hrft'f- 
1\ ,  I  Ik   apiiarai  u-  inchiditl  a  noti-ct^ndviifiinjj;  Oi^^^^^  stoaJii 

plant   wiih  a  waicr  tiihc  hoiliT  anvl  a  pK'HsiWc  tyt)c^piHik^ 
with   a    throe  olindcr   virtical   i:a>   cnijino.  ;   '   ;■/;•  ;;.~  7;V 

From  the  sununary  of  rcsnliN  ohtaincd  front  a  •1onv:\serTc'?  piF 
tests,  the  fuel  coDMnnptioii  in  the  pressure  tyi»cpri»ditcvr  plaiit . 
varied  from  i.i?>  to  .1.47  p.  ■nmU  pci;  hrakc  hor-*.C  fJ«?>\-«^r  .j>or ;hmir, 
the*    averajie    bcinR    appruxinialttly    J-'^    pennd*.      'rho^Vav^^ragc 
with  the  Corlis*;  steam  plant  \va-. 'fr>nnd  itv  he  ap|>r<i\iniaiily  4' ? 
l)onnd«-,   U'-inj;   similnr    fiiel>.    Willi    lijinilv,.thc   e<Mi^innp,tii.>n   tii 
the  ]»rt-ssurc  ptiwltictr'  i>t;ilit 'xvy< :fH»n»,'i^;.^^^^        fi.]\f  p'p»tin<ifs. ; the' 
average  of  live  satwples  actiuiHx  iltrttrttH!^  j^6o  juiniuls,:  AVith  tlio:^ 
Corh>s   steam    i»lan1    usinj;   lignite.  lUe   average  c<>itsnmjitfon  ,o(". 
"coal  as  fireil"   (hot  "dry  coal"  •   \vas  jtp|»rc)ximately  j-pttunds.    / 

While    nwst    of    the   ahove  ,t!>'!^ts   \vere.  on    bit umhioiis   coals," 
whicli  cannot  lu-  ti»r(t  a(lvajVta^^iH7U>t\t/*n.  a',M^  pra<,hiceT;'.ye^^ 

the  e<.n>uinpii..n  ..t"  antliriict^te  hi  the  IriltvC  is  iHUaltv  lc>s  It^^^ 
as    stated    for   hiunninons  er>:rr  iirtlie  r'prcv;siife'''   type   pr<vdticer; 
pr«.>l>abfy  dm-  t<>  the  fact  that  there  i>»  k'ss  re^islahci   to  the  tlow  • 
of  gas.  i»i  the.  stictioir  Jtv'pe;  ■.^'i^^^^  tej^^sf-oiVlittnitt-  iii' 


ing,  anU .  the  uiaiiy  phuii-'  wliich  ai^*  =»!(  -eominu^^s  OVKfaiion. 
H^nK'  of  thetn  twenty  atuT  even  t^veiiityH<>it'r  hunrN  a  day.  inJi- 
v"aie  4hat  the\' ar<,-  tl»».>tons;hK'  r<-}ial Ji  and  will  vtauii  hard.  e\  ^  r;-- 
tlay  ti«a^^  ijisiLirinnx  is  tHTj)e<^?sary  with  pr^eilucc.?  plaiit  > 

aiitT  the  irtmMci  aitS  dafvar<^i^';  etKf»W%'^«I  With  ^tcatW  hpilv:  -^ 
iirw  entirety  avoMe«lV;  The  ooinphAe  Jia>''eii^me  ahfl'^ttCHOll  {rP:- 

•;HlCer  praJrt  Js  idniost  entirely  aivioilKUic  i;*  opcratH>ti.  vCi:\   Irtll 
atteiinion  being  required.     (i)rdtnarUy"^iw;;;<'}«erai<Sr;^yl^  w        ; 
spC^ncJ  to»:to  riftcen  minute!?  ai»eatt  i^sxrA-  tAi-rr  hou^^^^  to.  Ht«i^' 
tew  bnck^ts  <)f  ,<o^^^^ 

to  the  plant.  \ifeeanspt'n<l  paVt   of;  hi-^  titn*:;  j<l  -<;*;rii> 
w^rk  aiid  AU,  exjra  tnan  as   riretnan  "is  n.y..  r,  .inii\  fl  > 
plaiitf?  ;tVow  4o(x.J0.:5<>r 

I  Ijmdrcds  of  thoiis.ajV<t.s  v^f  •1*^lljfi**-"which  are.  n'iw:  spent 
aUy  hi  liitibHhif  Hhi^veslaeksi  tan  l»e/Sayed;ran«l':  what  '- 

hmijK'i'tanre,  the  sirti>ke  iiHis;tfice  Pah         j^tMr.  iv     T>  • 
,  ;;\\"hy+e  th<;  >iictiJ»H  jia^jjst;*^^ 
of ...c-oat'dte 

tit  :!(Jiv  liatidled  and-  *li>po>i:<t  of..  ;.    ; ';  ^  c  ; ... -^  ; '      '        ;  . 
..    Tiii-  iti:odvi«:er  wili  h<>h:l  lirv  all  53.i4jtt:or  rvyivtir^-jr:-:' ^'^■'^^ 
: atjd'  the  proper  f|na1i t y  v > f  .ivai;-  eatt  }».e' .j^eikr-tieii  'jif ^ 


Kti;.-  4.i^sEjJTMJ»N:»C  View  «ii"  v^iRtiA^^vKs- \jiiksK  :^Vicn<jlf^«^     ei^mi  i  |.f< 


a  snction  prodnci  r  CMinnoniy  --li'iw  a  coitstfinptlon- of  _'  b'  ,^'4 
pounds,  whereas  from  the  li\e  lisnlte  tests  at  St.  i.<'in^  th« 
avcratrc  is  j.bo  poniKb  hi  a  pre-isstire  i>roihjGer  plant.^ 


We  have-  already  di-cussed  the  hi.itll  tliennal  efficiency  >«l  the 
sttction  .nas  prodncer  plant,  l  he  nipst  imjxjri.int  an<l  tire  must 
practical  commercial  advaiitage^i^^  ilic  eoijnohn-.  effecteil  in-tjie 
cost  of  developiiiii  power.  If  there  \vb|fie  no  .pthvi"  •><lv^nttaKes, 
this  one  featnre  woidd  be  siilVtcient  rea.son  for  in>iallin!*  this 
sj'stcm.     Other  advantaucNniay  be  sitnnned  np  l>riel1y: 

The  jtroducer,  in  which  fnel  ga^  is  jneturated  fnmi  eoal.  is:  aK 
most  as  simple- as  an 'ordinary  fiirnace  for  licating  purjioses.  Thc: 
gas  engine  is  entirely  aiit<»matie,  ii'i  rtjK'ralion  and  itce* Is  little 
more  than  the  ordinary  cleaning  .and  care  as  to  Inbrfcaiioii, 

Tliere  is  nu  danger  fr<'in  exphoion  e>r  from  fire.  Ft  is  absb- 
Ititcly  safe,  even  in  the  hands  of  men  with  little  mechanical  tr.lin- 


luentA  niimites  btowiiig  to, revive  the  uri.  ..ihcengnie  CLtu.j.:as;;v 
Ik^  started  on  compres-ed  air.  >    :         .f.     :'"•■;       -^' 

rhe  staiubover  loss  \vith  the -.•i'dcVibjt  rjiroduccr  .awouiUS  *  • 
al  "Oil  t  pne.- 1  li  ifU  as  vi\  ueh  a  s  wit  ha  ^  st<am  'b«^^TV  "'^iv  «*licr  vf^tu  - . 
..;..where  tlK-  siandov^-r  lo-^s  wiiTi  a  steauf  pWiu  for  fdnrteen  li'owri 
atnointts  to  (XKi  to  Soo  i>onixI>.  -or  iuore.  with  a  snctiou  jirof^laccr 
pl.iiit  4if  jhe  satne  hor<e  [mwer  this  lov..  wnnM  not  cwevd  v^oo 
jK'nitiHs.  • 

.\  :  >ectionaI  \  iew   <»>';»  l-VnVbanl^s-^iorW  .anthracite  sHiction  c-:- 

V  vpnntvtcef  i^  shown  in  Fig.  4.     C'oal  is  admhted  to  the  pro<i\ier- 

throngh  a  liopjier  at  tl>e  i<ip:  -   rhis  has  d>j?i^bIevlo>ure.  so  iha: 

.  ■.,  :'|i^  can  he  itrtro«luced  withoi^t  jrt  tt'y -'saiiie  tihie  a«Iraitti4ig 

■  iiiT,;  In  tW  prt><?ess:pf  fiartial  OMiiintiition  vrlticlf  takc>  place >f 

■  thtcej-  gas  !>•  iixiierafed.     The  1k»i  gas  pas'.v*  thron<th  a  vapOnzer 
•  ill  which  a  Mnall  annmnt  of  si eaiu  i^fornit^d.  which,  with. .;i  lim- 
ited anioMnt  of  .-iir,  pas-<-i  invdtr  the  yrite  i<l  thv-  ponhtccT.     I". 
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the  smaller  sizes,  the  vaporizer  is. at  the  top  of  the  producer, 
where  it  uses  the  waste  heat  from  the  escaping  gas  and  where 
at  the  same  time  the  water  keeps  the  top  from  getting  too  hot. 
In  the  larger  sizes  the  vaporizer  is  separate  and  connected  to 
the  producer  by  piping.  From  the  vaporizer,  the  hot  gas  flows 
through  the  scrubber,  which  is  merely  a  cylindrical-shaped  tank 
filled  with  coke,  over  which  a  spray  of  water  is  constantly 
sprinkled.  The  large  contact  surface  of  the  coke  effectually 
cleanses  the  gas  of  dust  and  impurities  carried  over  from  the 
producer,  and  also  acts  to  cool  the  gas,  which  is  essential  in 
order  to  prepare  it  for  use  in  the  engine. 

With  certain  fuels,  especially  when  much  tar  is  encountered, 
it  is  also  necessary  to  add  a  sawdust  purifier  in  order  to  ab- 
stract the  last  traces  of  tar  from  the  gas.  While  not  absolutely 
essential,  it  is  always  advisable  to  use  a  gas  tank  between  the 
scrubber  and  the  engine,  in  which  a  certain  amount  of  gas  is 
stored  ready  for  ii.'^e  in  the  engine.     This  is  especially  desirable 


.'-'.■.'  '     '      ■       .•■.«' 

FIG.   5. — SECTIONWL  VIEW  OF  F.\IRB.\N'KS-MORSE  GAS  ENGINE. 

where  the  loads  are  variable.  In  the  care  of  the  producer,  the 
principal  attention  needed  is  to  poke  the  fire  every  few  hours,  the 
length  of  the  interval  depending  on  the  quality  of  the  coal,  in 
order  to  break  up  and  remove  clinkers,  which  would  otherwise 
interfere  with  the  making  of  sufficient  gas.  Poke  holes  are  pro- 
vided so  that  every  part  of  the  fire  can  be  reached  conveniently. 

Fuels. 

Anthracite  in  "buckwheat"  or  "pea"  sizes,  lignite,  coke,  and 
charcoal  are  the  fuels  commonly  used.  In  many  sections  the 
small  sizes  of  anthracite  can  be  bought  cheaply  in  car  lots.  For 
example,  in  Chicago  the  car-load  price  of  "buckwheat"  anthra- 
cite is  usually  about  $3.75  per  ton.  In  some  of  the  States  west 
of  Chicago  the  price  varies  from  $5.00  to  $7.00  per  ton.  At  some 
points  in  southern  Canada  these  small  sizes  of  Pennsylvania  an- 
thracite can  be  bought  for  from  $3,00  to  $4.00  per  ton.  In  some 
of  the  Eastern  States,  which  are  nearer  the  source  of  supply,  the 
prices  are  even  less. 

The  lignite  producer  offers  a  wonderfully  cheap  and  reliable 
power  in  sections  where  this  fuel  is  available.     There  are  enor- 


mous deposits  of  lignite  in  Texas,  Arkansas,  Louisiana,  North 
Dakota,  Montana,  Wyoming,  Colorado  and  other  Western  States. 
This  can  usually  be  had  at  a  price  of  from  $1.00  to  $3.00  per 
ton.  Coke  and  charcoal  are  economical  fuels  in  some  sections 
and  can  be  used  separately  or  mixed  with  anthracite. 

In  order  to  give  some  idea  of  the  relative  value  of  different 
producer  fuels,  the  results  of  tests  on  a  number  of  samples  are 
given.  These  samples  were  received  from  various  parts  of  the 
United  States,  as  well  as  from  foreign  countries.  For  example, 
in  Table  i,  giving  the  analyses  of  different  anthracites,  sample 
65  is  from  Europe,  loi  and  76  from  Pennsylvania,  71  from  Elk 
Mountain,  Colo.,  and  89  from  Banff,  B.  C,  Canada.  The  tests 
were  made  by  the  experimental  department  at  the  works  of 
Fairbanks,   Morse  &  Co.,  Beloit,  Wis.: 

TABLK  1— ANTHKACITK. 


feHinple 
No. 

B.  T.  U. 

per  t,b. 

15,434 

Fixed 
Carbon 

88.8 

Volatile 

7.4 

Ash 

Moisture 
.9 

Sulphur 

Quality 

65 

2.9 

.99 

Very  Good 

101 

13.952 

83.5 

5.5 

8.2 

2.8 

.82 

Good 

76 

12,058 

73.9 

5.7 

18.9 

1.5 

.86 

Poor 

71 

13.332 

77.2 

9.3 

13.4 

.1 

.73 

Fair 

89 

14.74'> 

79.3 

8.1 

10.5 

21 

.59 

Good 

With  the  best  coal  there  is  little  formation  of  clinker  that  will 
not  work  down  to  the  grate  without  poking  from  the  top,  and 
many  European  producers  have  no  top  j'Oke  holes.  These  are 
not  successful  with  American  coals,  for  while  it  is  always  de- 
sirable to  get  the  best  coal,  it  is  practical  to  operate  continuously 
on  an  average,  or  even  a  poor  coal,  by  working  the  clinkers  down 
through  the  top  poke  holes.  It  is  an  advantage  in  using  poor 
anthracite  to  have  large  producers. 


TAB1,E  2- COKE. 


Sample    B.  T.  V . 
No.        per  Lb. 


73 
77 
94 

97 


12.787 

14,213 

9.52S 

13.811 


Pixel 
Carbon 

Volatile 

Ash 

Moisture 
2.5 

Sulphur 
.93 

1 

i      86.7 

2.4 

8.4 

92.3 

1.7 

5.8 

.2 

.h 

79.4 

3.7 

14.3 

2.6 

..S9 

90.4 

1 

1-7  ■. 

6X 

.1J8 

.55 

Quality 


Good 

Very  Good 
Rather  Poor 
Very  Good 


This  fuel  varies  in  quality  according  to  the  soft  coal  used  in 
its  manufacture  and  the  method  of  treatment.  All  coke  must  be 
crushed  to  pass  a  screen  of  i-inch  or  iJ4-inch  mesh,  and  must 
be  freed  from  dust  with  a  fine  screen.  It  is  usually  advisable, 
wliere  coke  is  used,  to  install  a  one-size  larger  producer  than 
standard.  A  sawdust  purifier  is  also  desirable  to  remove  the 
dust,  which  is  more  abundant  than  with  anthracite.  Gas  from 
coke  averages  about  115  B.T.U.  per  cubic  foot,  while  from  an- 
thracite it  averages  125  or  more.  For  this  reason  the  power 
capacity  of  the  engine  will  be  a  little  less  on  coke  gas,  but  not 
as  much  less  in  proportion  as  the  heating  value.  Some  coke  will 
not  maintain  the  fire  hot  enough.  Mixing  one  part  anthracite 
with  two  of  coke  usually  corrects  this. 

The  use  of  charcoal  ( 14,438  B.T.U.  per  pound ;  fixed  carbon, 
81.3;  volatile,  12.9;  ash,  i.i),  becomes  practical  by  the  addition 
of  a  centrifugal  tar  extractor  located  between  the  scrubber  and 
a  sawdust  purifier.  With  this  fuel,  also,  it  is  advisable  to  install 
a  one  size  larger  producer  than  for  anthracite.  Charcoal  gas 
has  a  heating  value  averaging  130  B.T.U.  or  more,  and  because 
of  this  gives  somewhat  more  power  at  the  engine.  It  can  be 
used  in  as  large  pieces  as  will  readily  go  through  the  producer 
charging  hopper.  Less  tar  results  from  charcoal  that  is  per- 
fectly charred,  but  more  or  less  material  not  perfectly  charred 
is  likely  to  be  found.    No  clinkers  are  formed  with  this  fuel. 


TABLE  3— LIGNITK. 

Sample  ;    B.  T.  U. 
No.     1    per  l,b. 

Fixed 
Carbon. 

20.3 
29.4 
41.8 
36.8 

Volatile 

46.1 
35.7 
36.7 
35  8 

Ash 

Moisture 

Sulphur 

1 

51             11.634 

57       '        8,753 

95             n.566 

103               9,765 

6.3 

7.1 

3.7 

10.7 

27.3 
27  8 
17.8 
17.2 

1.01 
.63 
.41 

4.09 
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Lignite  cannot  be  used  in  standard  anthracite  producers,  but 
ilie  Fairbanks-Morse  lignite  producer  operates  very  successfully 
with  this  fuel.  Gas  from  lignite  averages  130  B.T.U.  per  cubic 
loot.  This  fuel  can  be  fed  to  the  producer  in  any  size  that  will 
go  through  the  charging  hopper,  and  it  causes  no  serious  trouble 
from  clinkers. 

Producer  Gas  Engines — Vertical  Type. 

These  engines  are  made  in  sizes  of  200  horse  power  and 
smaller.  By  combining  several  units,  plants  of  800  to  l,000 
horse  power  or  larger  have  been  installed.  A  section  view  of 
tlie  Fairbanks-Morse  engine  of  this  type  is  shown  in  Fig.  5. 
It  may  be  of  interest  to  note  briefly  a  few  of  the  carefully  de- 
veloped features  in  the  design  of  these  engines. 

The  present  system  of  ignition  is  a  great  improvement  over 
the  methods  formerly  used.  The  make-and-break  igniter  is  so 
constructed  that  it  can  be  adjusted  to  spark  as  early  or  as  late 
as  desired,  when  the  engine  is  running  or  at  rest,  by  means  of 
a  convenient  hand  lever.  A  single  lever  controls  the  time  of 
ignition  for  all  cylinders.  This  is  a  feature  of  much  importance, 
especially  with  producer  gas,  as  it  permits  timing  the  ignition 
to  give  the  greatest  possible  power  and  economy  with  any  par- 
ticular grade  of  gas,  and  when  the  engine  is  running.  In  ad- 
dition, there  is  an  independent  adjustment  for  each  igniter  which 
is  operated  by  a  drop  cam.  The  igniters  can  be  removed,  inspect- 
ed, and  cleaned,  without  interfering  with  other  working  parts.  As 
the  successful  operation  of  a  gas  engine  depends  largely  upon 
the  igniter,  the  value  of  these  features  cannot  be  emphasized 
too  strongly. 

Both  valves  are  mechanically  operated  from  a  single  cam 
shaft,  which  is  located  inside  the  crank  case.  This  minimizes 
the  amount  of  noise,  and  furthermore  the  two-to-one  reduction 
of  gearing  includes  a  pinion  which  is  made  of  alternate  layers 
of  steel  and  red  fiber.  These  features  insure  a  quiet  running 
engine. 

The  simple  fly-ball  governor  is  of  a  carefully  designed  pattern. 
It  operates  a  balanced  disk  valve  which  is  so  constructed  that 
there  is  no  frictional  contact  or  surface  to  become  fouled  by 
any  impurities  in  the  gas.  This  is  especially  important  with  en- 
gines operating  on  producer  gas.  The  governor  insures  very 
close  regulation,  adapting  the  engine  for  electric  lighting  and 
other  service  requiring  uniform  movement. 

Lu!)rication  is  effected  bv  means  of  a  single  elevated  oil  reser- 


voir, which  is  provided  with  a  separate  brass  pipe  with  an  indi- 
vidual sight  feed  for  each  bearing.  The  drip  from  the  different 
bearings  collects  in  the  base  of  the  engine,  which  is  drained  by 
means  of  a  small  pump.  The  oil  is  run  through  a  filter  and  is 
then   used   over   again. 

Each  engine  is  fitted  with  a  hand-operated  speed  regulator,  by 
means  of  which  the  speed  can  be  reduced  when  the  engine  is 
running.  One  cylinder  of  each  engine  is  fitted  with  an  automatic 
compressed  air  starting  gear.  This  can  be  thrown  into  or  out 
of  action  by  the  movement  of  a  single  lever,  and  the  engine  can 
then  be  started  automatically  on  compressed  air. 

Fuel  Consumption  Tests. 
A  series  of  tests  have  recently  been  made  on  a  150  horse 
power  Fairbanks-Morse  engine  and  anthracite  producer,  for 
continuous  runs  of  twenty-four  hours,  at  one-quarter  load,  one- 
half  load,  three-quarter  load  and  full  load,  the  object  being  to 
determine  the  comparative  economy  at  different  loads.  The  coal 
used  was  an  ordinary  grade  of  "buckwheat"  Pennsylvania  an- 
thracite, riuining  rather  high  in  ash,  the  analysis  being  as  fol- 
lows :  '■"■ '-''  '■'■-:'■■'"  ■•■■•■■■{ 


1mx".1     Carbon ... .- ..... . . 78.9% 

Moisture     ..»;.«.. ...».^.. . . 

.   2.7   % 

Volatile     »..Vf»*ii  •••.•.   5.3% 

Sulphur     . ; i-.'i . » *  i.-.-'.V. . . . 

.   0.77% 

^\sh  .     •  •.•>  A  W  v>  ^''»  Jr>  «,'»-«w..*>^v  VL*  .13.0  /O 

B.T.U.   per  Tb.   as  fired 

.  .13,590 

Some   of  the  results  of  these  tests,  it-.cluding  the   coal   con- 
sumption per  brake  horse  power  hour,  arc  given  below : 


lyoad 


'4 


B  H.  P. 

•  •M 

ifusine. 


149.4 

113.1 

75.4 

3».    : 


Speed 

ii.r.M 


224 

226 
228 


% 


Coal  in 
24  Hours 


'  Coal  per  CooliriK  ^V'ater  Steam  per 

B.  H   P.      per  B   H.  P.      Pound  of 

per  JIoui    Hour.    Gals.  Coal.  I«bs. 


3185 
2369 

15% 


0.48 
0.45 
0.41 
0.35 


Economy  tests  have  often  shown  a  lower  consumption  than 
indicated  above — frequently  less  than  one  pound  of  coal  per 
brake  horse  power  hour  at  approximately  full  load.  The  figures 
given  are  of  value  as  giving  the  comparative  fuel  consumption  at 
different  loads,  and  for  this  purpose  they  may  be  considered  as 
conservative  and   accurate. 
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THE  FREIGHT  CAR  SITUATION. 


Statistical  bulletin  No.  29,  issued  by  the 
committee  on  car  efficiency  of  The  .\merican 
;  Railway  Association,  showed  a  total  of  281.621 
surplus  cars  on  August  5,  a  decrease  of  27,059 
since  the  last  fortnightly  report.  Of  this  de- 
crease 6,505  are  box  cars,  21,195  coal  and  gon- 
dola, while  surplus  flat  cars  increased  about 
1,000. 

Shop  reports  indicate  an  increase  of  about 
5,000  in  the  number  of  bad  order  cars,  leaving 
a  net  improvement  of  22,000  cars.  The  in- 
v-'icrease  in  bad  order  cars  is  not  necessarily  an 
indication  of  lack  of  activity  in  car  repairs, 
but  is  probably  due  to  the  transfer  of  cars 
from  the  available  to  the  shop  column  on  ac- 
count of  defects  developing  when  cars  are 
taken  from  storage  tracks  for  restoration  to 
service. 

The  accornpanying  chart   shows  graphically 

■;;    <the  surpluses  and  shortages  as  taken  from  the 

Vf  y'lfortnightly  reports  since  January  2,  1907.   The 

black  parts  represent  box  cars  and  the  shaded 

««>       portions  other  types  of  freight  cars. 


Dl.VdX  S.\l    SHOWl.NG    .SH0KT.\GES    AND   SURPLUSES   OF   FREIGHT   CARS    AT 
FORTNIGHTLV    INTERVALS    SINCE    JANUARY    2,    I907. 
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IMPROVED  DESIGNS  OF  FIRE  HOOK  AND  ASH 

SCRAPER. 


The  ordinary  types  of  fire  hooks  and  ash  scrapers  are  weak 
at  the  junction  of  the  scraper,  or  hook,  and  the  handle  and  are 
frequenth-  consigned  to  the  scrap  pile  after  two  or  three  trips 
over  the  road.  The  drawings  show  improved  designs  of  a  fire 
hook  and  an  ash  scraper,  together  with  the  liammer  dies  for 
making  them,  as  designed  by  A.  W.  McCaslin,  foreman  black- 
smith of  the  Pittsburgli  &  Lake  Erie  Railroail  at  tlie  McKecs 
Rocks  shops.  These  tools  arc  made  with  a  web  at  the  junction 
of  the  handle  and  the  hook,  or  scraper,  making  them  practically 
unbreakable  at  that  point  under  ordinary  usage.  In  making  the 
scrapers,  that  portion  constituting  the  scraper  blade  and  the  web 
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IMPROVED    ASH    SCR.\PER   .AND    HAM.ViER   DIES    FOR    ITS    MANUF.\CTURE. 

is  punched  to  shape,  from  a  }i  in.  iron  or  steel  plate,  at  one  blow 
of  the  steam  hammer.  The  web  is  then  bent  over  at  right  angles 
and  is  ready  to  be  welded  to  the  handle.  These  two  operations 
cost  about  one  cent. 

The  eye  is  bent  on  the  handle  rod  and  the  other  end  of  the 
rod  is  upset  to  i  in.  in  diameter,  3  in.  long,  on  a  small  pneu- 
matic bulldozer,  these  two  operations  costing  less  than  one  cent. 
The  blade  is  then  welded  to  the  handle  by  means  of  the  steam 
hammer  dies  shown.  When  at  a  welding  heat  the  blade  is 
dropped  in  the  groove  that  is  cut  crosswise  of  the  bottom  die, 
the  handle  is  placed  on  the  top  side  of  the  web  and  two  or 
three  blows  of  the  hammer  make  the  weld  and  form  the  web. 
The  first  hooks  were  made  so  that  the  handle  bent  down  over 


the  back  of  the  scraper,  making  a  heavy  half  round  brace  at  the 
bend,  but  this  extra  strength  was  not  required  and  the  practice 
was  discontinued.  The  fire  hook  is  made  in  a  somewhat  similar 
manner,  the  dies  being  shown  in  detail  on  the  drawing. 


OXY-ACETYLENE  PROCESS  FOR  WELDING  AND 

CUTTING. 


A  paper  entitled  "History  and  Status  of  the  Oxj'- Acetylene 
Process  in  America"  was  presented  by  Augustine  Davis  at  the 
recent  meeting  of  the  International  Acetylene  Association  in 
Chicago.  Parts  of  this  paper,  referring  to  the  field  of  useful- 
ness of  the  oxy-acetylene  process,  its  present  status,  and  giving 
approximate  figures  as  to  the  cost  of  welding  and  cutting  steel 
by  this  process,  are  reproduced  as  follows  : 

Autogenous  welding  is  the  uniting  of  metals  by  heat,  without 
either  flux  or  compression.  While  this  object  has  been  obtained, 
to  some  extent,  by  the  use  of  oxy-gas  and  oxy-hydrogen,  it  is 
only  very  recently  that  a  really  satisfactory  method  has  been 
developed  through  the  oxy-acctylene  process.  It  is  obvious  that 
very  high  temperature,  full  control  and  facility  of  application 
are  necessary  requisites  for  great  efficiency. 

The  highest  temperature  of  the  best  solid  fuel  furnaces  is 
about  3,000  F.  The  oxy-hydrogen,  which  was  the  hottest  of  the 
gas  flames,  is  something  less  than  4,000  F.  The  oxy-acet\-lene 
flame  jumps  this  temperature  more  than  2,000  F.  to  about  6,300 
F.,  being  more  tlian  double  the  hottest  solid  fuel  heat  known. 
As  acetylene  produces  about  five  times  more  heat  per  cul>ic  foot 
than  hydrogen,  and  nearly  doul)les.it  in  intensity,  a  marvelously 
powerful  flame  is  condensed  into  very  small  volume.  Compared 
to  the  oxy-hydrogen  flame,  it  is  like  a  finely-pointed  tool  to  a 
blunt  instrument.  With  such  a  tool,  having  heating  power  from 
two  to  three  times  tliat  required  to  melt  the  commercial  metals, 
•almost  incredible  results  are  obtained. 

By  this  process  iron,  steel,  cast  iron,  aluminum,  brass,  copper 
atid  other  metals  can  be  so  perfectly  united  that  when  smooth 
the  joint  cannot  be  discerned.  Containers  for  fluids  and  liquids 
can  be  made  without  joints,  and  will  not  leak  when  bruised  or 
dented,  as  will  riveted  vessels.  Blow-holes  and  other  defects 
in  iron,  steel,  brass  and  other  castings  can  be  repaired,  no\  only 
saving  the  castings,  but  many  times  expensive  machine  work  as 
well.  Quickly  repairing  broken  machines,  boilers  and  steam  and 
other  piping  in  place  is  one  of  the  most  valuable  features  of 
this  process,  not  only  saving  the  articles  themselves,  but  what 
is  often  of  vastly  more  importance,  preventing  long  and  expen- 
sive suspension  of  operations,  while  repairs  are  being  made. 
Worn  parts  of  machinery  and  teeth  on  gear  wheels  can  be  built 
up ;  tool  steel  added  lo  common  steel ;  dies  repaired,  and  num- 
berless other  operations  accomplished  which  are  not  possible 
by  other  methods.  The  repair  of  aluminum  automobile  casings, 
and  cast  iron  cylinders  is  a  large  business  in  itself.  Xot  only 
can  metal  of  the  same  kind  be  united,  but  those  of  different 
kinds  can  be  perfectly  united. 

The  facility  with  which  steel  and  iron  (except  cast  iron)  can 
be  cut  is  really  marvelous.  The  operation  is  performed  by  heat- 
ing the  metal  at  the  first  point  of  contact  to  the  red  by  tlie  ordi- 
nary welding  flame,  and  with  this  flame  continued,  a  jet  of  pure 
oxygen  is  turned  on  which  unites  with  the  carbon  of  the  metal 
and  disintegrates  it  with  surprising  rapidity.  The  cut  is  narrow 
and  smooth,  with  no  material  injury  by  oxidation.  The  cut  can 
be  made  in  an\-  shape,  and  the  process  will  be  found  very  useful 
in  cutting  irregular  forms,  and  will  be  valuable,  especially  in 
making  many  kinds  of  dies  and  in  fitting  steel  plates.  It  is  very 
effective  for  cutting  steel  beams  in  structural  work. 

The  A.  Boas,  Rodrigues  &  Co.  torch,  known  here  as  the  Davis- 
Bournonville,  has  been  improved  in  design  and  construction  un- 
til it  is  now  practically  perfect.  All  of  the  authorities  have  given 
2.5  parts  of  oxygen  to  i  of  acetylene,  as  the  theoretical  quantities 
required,  and  1.8  of  o.xygen  to  i  of  acetylene,  as  the  quantities 
actually  used  in  practice.  With  their  apparatus  and  torch  the 
Davis-Bournonville  Co.  has  succeeded  in  securing  a  perfect 
welding  flame,  with  only  1.28  parts  of  oxygen  to  i  of  acetylene. 


•PTEMBER,  1908. 


AMERICAN    ENGINEER   AND    RAILROAD    JOURNAL. 


361 


APROXIMATE   COST  OF  OXY-ACETYLEKE  WELDING. 
Oxygen  at  three  cents— Acetylene  at  one  cent  per  cubic  foot.     Labor  30  cent*  per  hour. 


Tip 
Number 

Thickness 
of  Metal 

Consumption 

of  Acetylene 

Per  Hour 

Consumption 
of  Oxygen 
Per  Hour 

Proper  Pressure 

in  Pounds  for 

Oxygen 

Lineal  Feet 

Welded 
Per  Hour 

Cost  t^  Labor 
Per  Hour 

Total  Cost 
Per  Hour 

Cost  Per 
Uneal  Foot 

1 

s'ftoA 

2.8  feet 

3.6  feet 

8  to  10  lbs. 

50  feet 

.30  cents 

.436 

.0087 

2 

A  to  A 

4.5     *• 

5.7 

10  to  12  "^r 

■^■'W..::^'^^;-;: 

30     " 

.516 

.0172 

3 

fttoi 

7.5     •' 

9.7     •• 

12  to  14  ••  * 

V^-;25     "  . 

30     " 

.666 

.026e 

4 

*tot 

117     '• 

15.       " 

14  to  18  ;*: 

'-:■■' ^■-.^}-v: 

r^^'^ 

.867 

.054 

5 

ito  A 

18.       •• 

23.       " 

18  to  22  '• 

r^M^-^irr 

.3Q    " 

1.17 

.117 

6 

A  to  ;, 

25.       ". 

32.      " 

30  to  25  ••    ; 

^'M^-^f'''^''-' 

1.51     : 

.216 

7 

.r.toi   i 

32.5    '"■' 

41.5     '• 

22  to  27  " 

S     " 

.30     " 

1.87 

.374 

8 

i  upward 

48.5     •' 

62.       " 

24  to  30  " 

264 

APPROXIMATE   COST   OF  CUTTING   STEEL 

Number 

CutUnc 

Tip 

Use 
Welding 
Tip  No. 

Thickness 
of  Steel 

Heating 

Jet.  Feet  of 

Acetylene 

Heating 

Jet.  Feet  of 

Oxygen 

Cutting 

Jet.  Feet  of 

Oxygen 

Pressure  of 
Oxygen  Heat- 
ing Jet 

Pressure  of 

Oxygen  Cut- 

Ung  Jet 

Lineal  Feet 

Cut 

Per  Hour 

Labor 
Per  Hour 

ToUlCost 
Per  Hour 

Cost  Per 

Lineal 

Foot 

1 
2 
3 

4 
4 
5    ' 

up  to  i' 
i'toli- 
li'up 

12 
12 
18 

15i 
15i 
23 

60 
75 
75 

14  to  18  lbs. 
14  to  18   " 
18  to  22  •* 

125  lbs. 

125  to  150 
150  to  175 

60t 
50 
40 

V      .30 
.30 
.30 

2.68 
3.13 
4.02 

.0447 
.0627 
.1005 

not  onl}^  effecting  a  very  material  saving  in  the  cost  of  opera- 
tion, but  obtaining  better  results  as  well.  An  imperfect  mixture 
of  gases  is  not  only  much  more  expensive,  but  an  excess  of 
o.xygen  oxidizes  the  metal,  and  too  much  acetylene  carburets  it, 
either  condition  being  seriously  detrimental. 

Railway  companies  are  particularly  interested.  At  one  of  the 
large  railway  shops,  several  repairs  to  locomotive  boilers  have 
been  made,  obviating  the  expensive  removal  of  defective  sheets. 
.\n  extensive  demonstration  is  being  made  at  this  shop,  the  re- 
sults of  which  are  being  awaited  by  several  other  railway  com- 
panies with  much  interest.  Recently  about  twenty  split  boiler 
tubes  were  welded  by  this  process,  all  of  which  were  then  burst 
by  excessive  pressure,  but  not  one  of  them  parted  at  the  weld. 
Some  months  since,  J.  G.  Stevenson,  of  the  Baltimore  &  Ohio 
Railway  Co.,  made  some  tests  and  obtained  94  per  cent,  of  the 
original  strength  of  cast  steel  and  88  per  cent,  of  rolled  steel. 
The  experience  in  operation  since  has  undoubtedly  improved 
this  kind  of  work. 

In  the  railway  shops,  where  these  tests  are  being  made,  ther- 
mit is  successfully  used  in  welding  heavy  locomotive  frames,  but 
it  is  believed  that  the  oxy-acetylene  process  can  be  used  to  great 
advantage    in   preparing   the   frames    for   the   operation,   and  in 


cutting  away  the  excess  of  very  hard  material  afterwards.  Re- 
cently about  70  feet  of  steel  piling,  running  from  -J^  in.  to  2% 
ins.  in  thickness,  and  a  number  of  steel  beams  were  cut  in  the 
construction  of  a  building  in  New  York.  A  15-in.  I-beam  was 
cut  in  four  minutes.  Cast  iron  welded  by  this  process  rarely 
breaks  in  the  weld.  Cast  iron  welded  to  steel  breaks  in  the 
original  cast  iron  instead  of  where  joined  to  the  steel. 

The  development  of  this  process  is  scarcely  begun,  and  its 
field  is  almost  without  limit,  but  as  previously  stated,  it  is  an 
art  which  will  require  intelligence,  fertility,  patience  and  ex- 
perience to  secure  the  marvelous  results  of  which  it  is  capable. 
Pure  oxygen  and  acetylene  and  the  best  apparatus  possible  to  pro- 
duce them  are  absolute  requisites.  Short  cuts,  cheap  apparatus  and 
incapable  operators  are  certain  to  retard  progress  greatly.  Where 
the  process  is  to  be  used  over  and  over  on  the  same  kind  of 
work,  a  conscientious  operator  of  very  ordinary  ability,  can, 
within  a  few  weeks,  become  quite  expert,  but  where  a  very  large 
variety  of  work  is  to  be  performed,  knowledge  of  metals,  re- 
sourcefulness, personal  interest  and  experience  are  indispensable. 

A  carefully  prepared  table,  showing  the  approximate  cost  of 
cutting  and  welding  is  appended  hereto,  and  will  be  found  of 
much  interest  to  investigators. 


IMPROVED  ROLLER  BEARING. 


A  new  Grant  roller  bearing  has  recently  been  produced  by  the 
Standard  Roller  Bearing  Company  of  Philadelphia.  The  new 
bearing  has  conical  or  tapered  rollers,  but  they  are  solid.     The 


IMPROVED    GRAXT    ROLLER    BEARING. 

races  and  cones  are  made  of  special  steel,  with  the  temper  drawn, 
so  that  they  are  very  tough  and  will  not  chip  or  break  under  the 
most  severe  service. 

The  cage  or  retainer  holding  the  rolls  is  made  of  the  same 
general  type  as  that  used  so  successfully  by  the  company  for 
many  years  on  its  standard  journal  roller  bearing;   it  consists 


of  individual  sockets  or  races,  in  which  the  ends  of  the  rolls 
rest,  and  is  made  of  solid  steel  with  the  two  ends  securely  riv- 
eted together  by  a  special  electric  riveter,  giving  the  strongest 
form  of  cage  or  retainer  that  can  be  devised;  the  hot  riveting 
makes  the  cage  substantially  solid  or  one-piece;  it.  is  impossible 
for  it  to  twist  or  get  out  of  shape,  and,  as  there  are  no  small 
journals  or  pins  on  the  rollers,  it  makes  an  exceedingly  strong 
bearing. 

The  cone  has  an  especially  wide  shoulder,  against  which  the 
ends  of  the  rollers  have  a  bearing,  practically  to  the  center  of 
the  roll,  the  shoulder  having  the  same  degree  of  bevel  as  the 
ends  of  the  rolls.  The  entire  thrust  is  taken  in  tliis  manner, 
giving  great  durability  and  strength  to  the  bearings  ';•■"'•  • 

The  bearing  is  made  interchangeable  with  other  forms  of  con- 
ical or  tapered  roller  bearings  and  its  construction  is  such  that 
it  will  carry  a  heavier  overload  than  usual. 


American  Street  and  Interurban  Railw.w  Associ.\tiox. — 
The  annual  meeting  of  this  association  will  be  held  at  -\tlantic 
City,  October  12-16.  The  secretary  is  B.  \'.  Swenson,  29  West 
Ihirty-ninth    Street.   Xew   York   Citv. 
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TIRE  HORIXt;   MII.I.  SIMILAR  TO  ONE  USED  AT  C.  &  N.  RV. 

RAPID  TIRE  BORING. 


Chicago  &  Northwestern   Railway. 


The  Chicago  &  Northwestern  Railway  some  time  ago  installed 
in  its  Chicago  shops  a  boring  mill  which  is  specially  adapted  for 
boring  driving  wheel  tires  and  is  not  used  for  any  other  pur- 
pose. Fifty-four  s6-in.  tires  have  been  bored  on  this  machine 
in  eight  hours  and  fifty-seven  minutes.  The  roughing  and  fin- 
ishing cuts  were  taken  at  the  same  time,  the  cutting  speed  being 
at  the  rate  of  30  ft.  per  minute.  The  feed  was  at  the  rate  of 
K'  in.  per  turn  of  the  table  and  the  amount  of  stock  removed 
varied  from  1/16  to  3/16  in.  on  the  radius.  Two  swinging 
jib  cranes,  with  air  hoists,  serve  the  machine  and  the  machinist 
was  assisted  by  two  helpers  when  the  above  record  was  made. 
When  the  machine  was  first  installed  it  was  served  by  one  crane 
only  and  the  best  record  which  it  was  possible  to  make  under 
these  conditions  was  forty-one  56-in.  tires  in  nine  hours,  or 
thirteen  less  than  was  possible  after  the  second  crane  was  in- 
stalled. 

The  machine  was  furnished  by  the  Niles-Bemcnt-Pond  Com- 
pany, and  is  similar  to  the  one  shown  in  the  photograph,  ex- 
cept that  ^t  is  not  equipped  with  the  center  boring  head.  It  has 
a  stationary  cross  rail  and  two  heads,  and  is  equipped  with  a 
four  jaw  universal  chuck  which  is  used  for  centering  the  tires 
only,  special  holding  clamps  being  used  which  are  inserted  in 
the  T  slots  between  the  imiversal  jaw  slots.  These  were  de- 
signed by  Oscar  Otto,  the  general  foreman.  The  table  is  sup- 
ported by  a  wide  track  just  inside  the  main  driving  gear.  A 
large  spindle  attached  to  the  center  of  the  table  extends  down 
a  considerable  distance  below  the  base  of  the  mill,  furnishing  a 
rigid  support  to  the  table  for  withstanding  the  heavy  cuts.  Six- 
teen feeds  of  the  positive  gear  type  are  provided. 

The  mill  is  driven  by  a  General  Electric  25  h.p.  motor  with 
a  2  to  I  speed  variation,  operated  on  a  220  volt  direct  current 
circuit.  The  motor  is  geared  direct  to  the  speed  box,  which 
mechanically  furnishes  four  changes  of  speed.     From  the  speed 


SHOPS,    except  that  it   has  a  (.KXTKK  IIOKINC;   HEAU. 

box  power  is  transmitted  through  a  pair  of  bevel  gears  to  a 
vertical  shaft  carrying  a  jiinion  wliidi  engages  with  an  external 
gear,  nearly  the  full  size  of  the  table. 


VARIATIONS  IN  AVERAGE  PRICES. 


The  variations  during  the  eighteen  years  since  1890  are  sum- 
marized in  a  table  just  issued  by  tlic  Bureau  of  Commerce  and 
Labor.  The  average  price  from  iJ^go  to  1899  is  taken  as  100. 
Ihe  average  is  made  up  from  the  wholesale  prices  of  258  staple 


Relative 
price  of  all 
>'ear.  commodities. 

IS'Mt 112.9 

IS'M 111.7 


is!i:{. 
is-n. 
1  >^<>.-| . 
1  Si»6 . 
is'iT. 

1S<»S. 


106.1 
106.0 
96.1 
'J3.6 
90.4 
89.7 
93.4 


Relative 
price  of  all 
Year.  commodities. 

1S99 101.7 

Iftoo 110.5 

I'.toi 108.5 

I'loa 112.9 

li»o:{ 113.« 

1!«(| 113.0 

100.1 115.9 

I'Mir. 122.5 

1007 129.5 


articles  and  tiie  liguris  may  be  taktn  as  rejjresenting  the  varia- 
tion in  the  cost  of  living  or  the  clianging  value  of  the  gold 
dollar,  since  the  value  of  a  dollar  is  really  measured  by  the 
amount  of  goods  it  will  purchase. — Euijinccriug  News. 


liiK  Total  Panama  Caxal  fexcAV.\TTON  since  the  American 
(i<ncrnnient  took  possession  in  May,  1904,  to  the  end  of  the  fiscal 
year,  June  30,  IQ08,  totals  40,938.575  cu.  yd.,  this  figure  including 
thu  earth  moved  from  the  canal  prism  and  from  the  accessory 
wf.rkc.  Of  this  amount  27.079.375  cu.  yd.,  or  about  66  per  cent, 
of  llie  total,  has  been  taken  out  in  the  last  fiscal  year,  as  against 
8.6^3.052  cu.  yd.  during  the  preceding  year,  and  3,423,021  cu.  yd. 
(luring  the  year  ending  with  Tune,  1906.  The  records  of  last  year 
show  that  the  steam  shovtls  removed  17,457,161  cu.  yd.,  the 
dredges  10,399,417  cu.  yd.  and  that  122,797  cu.  yd.  were  handled 
by  other  methods.  In  the  Culebra  cut  the  steam  shovels  exca- 
vated 12.005.360  cu.  yd.,  and  59778  cu.  yd.  were  taken  out  by 
other  means. 


September,  1908. 
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NEWTON   SPECIAL  CYLINDER  AND   VALVE   CHAMBER  BORING    MACHINE. 


CYLINDER  AND  VAlVE  CHAMBER  BORING  MACHINE. 


The  accompanying  illustration  shows  a  special  cylinder  l)oring 
machine,  designed  by  the  Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  for  boring  any  class  of  simple  or  compound  engine 
cylinders  and  piston  valve  chambers  at  one  setting.  It  is  said 
that  a  simple  cylinder  and  valve  chamber  can  be  bored  in  five 
hours.  Where  inclined  cylinders  are  used  an  au.xiliary  table 
may  be  furnished  which  can  be  swiveled  to  bore  at  an  angle  of 
20  degrees. 

After  a  cylinder  has  been  planed  it  is  placed  on  parallel  strips 
on  the  table  of  the  boring  machine,  and  by  means  of  the  vertical, 
transverse  and  longitudinal  adjustments  the  high  and  low 
pressure  cylinders  and  valve  chamber  of  a  compound  locomotive 
may  be  bored  at  one  setting.  This  insures  the  alignment  of  the 
cylinders,  and  by  the  use  of  gauges  the  proper  distance  between 
centers  may  be  maintained.  A  typical  example  of  the  work 
which  may  be  accomplished  in  this  way  is^  illustrated  by  the 
sketch.  '■■''■:  ''  '  ■  ■■      ■'':■ 

The  spindle  has  a  speed  range  of  from  4  to  15  r.p.m.  and  may 
be  driven  by  either  a  four  step  cone  pulley  belt  drive  or  a  20 
h.p.,  3  to  I  variable  speed  motor.  The  drive  is  connected  to  the 
spindle  through  a  clutch,  so  that  the  spindle  may  be  started 
or  stopped  without  stopping  the  motor  or  countershaft.  The 
motor  is  fitted  with  a  fly  wheel  to  overcome  the  shock  of  engag- 
ing the  clutch.  The  spindle  is  7  in.  in  diameter  and  is  fitted  with 
two  splines  for  driving.  It  is  ground  and  fitted  in  sleeves,  one 
in  each  bearing.  The  sleeve  in  the  main  pedestal  drives  the 
spindle  through  a  phosphor  bronze  worm  wheel,  41  in.  in  di- 
ameter, and  a  hardened  steel  worm  with  a  roller  thrust  bearing ; 
the  worm  and  worm  wheel  are  encased  and  run  in  oil.  The 
other  sleeve  is  in  the  foot-stock  or  outboard  bearing  and  is 
keyed  to  the  spindle  and  revolves  with  it.  Both  of  these  sleeves 
arc  lapped  in  the  hole  for  the  spindle  so  as  to  insure  a  proper 
bearing,  and  are  ground  on  the  outside  and  fitted  in  brass  bush- 
ings which  are  accurately  scraped,  a  cap  bearing  being  provided 
for  compensating  for  wear. 

To  each  of  these  sleeves  is  fitted  a  special  design  of  facing 
arm,  which  can  be  engaged  or  disengaged  without  stopping  the 
spindle  motion ;  on  each  facing  arm  is  fitted  a  tool  slide,  with 
in  and  out  adjustment  for  setting  the  depth  of  cut;  the  tool 
slide  has  a  feed  in  either  direction  on  the  arm,  by  means  of  star 
wheel  and  pins.  The  spindle  is  fed  forward  by  a  trolley  or  car- 
riage, operated  by  a  screw  and  nut,  and  has  a  continuous  motion 
of  140  in.  so  that  it  can  be  entirely  withdrawn  for  removing  cyl- 
inders at  a  single  transverse  motion.  The  outboard,  or  foot- 
stock,  bearing  is  adjustable  by  means  of  a  rack  and  pinion  to 
give  a  minimum  distance  between  the  facing  arms  of  45  in.  and 
a  maximum  distance  of  60  in. 


The  cross  adjusting  table  is  fitted  with  steel  plates  on  the  top, 
which  gives  a  steel  web  to  the  T-slots  and  prevents  the  edges 
from  breaking  out ;  it  also  maintains  the  alignment  of  the  top 
of  the  table.  Tlie  table  has  both  hand  and  power  adjustment 
and  is  adjustable  longitudinally  on  the  knee  in  order  to  bring 
different  lengths  of  cylinders  central  between  the  facing  arms. 
The  knee  is  accurately  fitted  between  the  bed,  and  is  supported 
by  four  screws,  6  in.  in  diameter,  which  are  used  to  raise  and 
lower  the  table,  and  properly  support  it  to.  give  a  minimum  dis- 
tance  from  center  of   spindle   to  top  of  table  of  43  in.  and  a 


ILLUSTR.\TING    WORK    WHICH    M.W    UK   JWKKD  AT  QNE   SETTING. 

maximum  distance  of  51  in.    The  table  is  ratscti"^m<|;fcwered  by 
power  with  a  fine  hand  adjustment. 

Six  changes  of  feed  in  either  direction  are  supplied  to  the 
.spindle  through  the  gear  box,  the  feeds  amounting  to  0.062, 
o.ioo,  0.166,  0.333,  0.667  and  i  inch  per  revolution  of  spindle. 
The  feed  is  engaged  by  the  lever  above  the  feed  box,  which 
when  moved  to  the  left  engages  the  feed,  and  when  moved  to 
the  right  engages  the  quick  traverse,  both  of  these  movements 
l)eing  reversed  by  the  lever  directly  under  the  hand-wheel  in 
front  of  the  machine.  The  quick  power  motion  in  cither  direc- 
tion is  at  the  rate  of  10  feet  per  minute.     .    ■     ■-■'■■ 


National  Machine  Tool  Builders'  Association. — The  regu- 
lar annual  meeting  of  this  association  will  take  place,  October 
20  and  21,  in  New  York  City.  The  headquarters  will  be  at  the 
Hotel   Imperial,   Broadway  and  Thirty-second   street. 


:u,-t 
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RAPID  TIRE  BORING. 

CUiCACp;  &  '  XoKrilWK.sTKkN     IvAll  WAV. 

i'hc  Cbica|;o  &  NorlhwcstiTii  Railway  xMiir  liiiu-  :iv.<>  in-i  ilKd 
m  its  Cliicago  sliopi;  a  horinu  inill  wliich  i>  >iiiciall>  a«laptiMl  f..r 
boring  driviiii;  wliccl  tires  ami  is  U0l  usvil  i'>i  ajiy  other  juir 
lioic.  Fifty  fiHir  ;(>  in.  tire>  have  been  I>iir.etl  <'ii  tIii-<  luaeiniu 
m  ci>;ht  hour>  and  lilty-seveii  luinute.s.  The  rDnyliiiij^i  aiul  Iiii 
ishing  cuts  were  takeji  at  4hei;anictvti>e.  tin-  eiiitiiip  speed  beiui; 
at  :ih^  r:jtc  pi' 3Qff-.:  per  niiiiiite.  I'lie  ind  wa-^  at  tlu-  rati  ot' 
•  j  in.  jvcr  titrii  of  the  table  and  the  aniouiu  ki'  -t<>ek  removed 
v.iricd  frojH  l/Ht  t(.>  .>/:U>  ju.  i>n  tlie  railiu->.  '  i'wo  .swini;iiii; 
jib  crane .5,  \vitlr  air  b«.^i>ts;-  serve,'  the  nmcbiiie  and  the  niaebini-i 
wa? •  As^iri^ted-  by  ",l>\4).  hVlpctA  "^^'^^i-'ti  iJh'  aboye,  fccortl  was  inadi . 
When  tl.ve  n,lae.hiiu\\vas  iVFsi;  Mlstatied  it  Wa.s  serv*  d  by  one  eratu- 
oidy  and  the  be>l  record  which  it  was  jiossilde  to  make  iiiiiKr 
iluvsv  c^mditivms  wvis .  tVvrtyuiie  5(V  ill.  tires  in  nine  liour>.  or 
'kirtccii  .fU'Ss  -ihaVi   \V:is.  fkK-ifri^^  tho'Siooml    erane    was   in 

^tailed. 

.'rjiC  inachine  \vas  liurnjsiu-d  by  the  Xili.^  lUiuint  IVuid  I'oni 
patiy,  aiiJ  is  simik^^^  tlie  ojie  shiiwn  iij  the  photoi.;rafil).  e\ 
Oi'tV*  that  %;i5iJot  equipped -vvi^tl^  borinii  head,      li   lia^ 

a  stattmiaCj  cross  -.taH/.a^  •  t<\'i>'  livatts.  nr!<l  is  Vtiiiippe.!  w  it  h  a 
t.Mir  jay  >iriiVcrsal  cKuct:  wdVieh  is  iijietl  for  cenierinLr  ilie  tires 
oiv'iy/  special  lioltfitifiClktnpii  beinp:  nsod  wliich  are  inserted  in 
tl;e,T  skMs  ,];i  tvveeii.  t1,e  liniver>;il  jaw  sJois.  Ihese  were  tie 
sii;uc<3  Jbty  Ojsyar  <)tto,- the  Jrcnor.'jr  fOrciiTaii.  Tlie  table  is  >up 
1  lOTtcd  jw \ai  .\*'i<f>^  track  j'itst : insitjo  llH*  tnaiw  dri\  ini:  iie.i r  \ 
lariic  5pindTe  atta.ched  to  .the  ceutt'f  of  the  table  extend.-  down 
.w  corrsiclcrable  distance  fiHovy.tho  base  of  the  mill,  fnrnishini:  a 
ri.^idsiipporl  to,  the  fable.  fprvvithst;iJi<Iijip  the  heavy  ents.  Si\- 
tecTi  vfccd>  Ot  tiro  positi.ve  ^1^^       ty.pe.  .aft  prt  ivided. 

TI'.c  mill  is  driveiv  by  a  Cieheral  Electric  .25  li.p.  motor  with 
a  --  tv>  I.  speed  variation,  oi>erated  on  a  .2J0  volt  dinet  current 
circirir.  Tlie  nlotor  i:*  4;eared  direct  to,  tlie.  speed  box,  which 
iiHchiinix.'-alix'';  fuirm'sJji.'^s,  foiif  •;cliaM>i».">  of  sptied..    I*rji'»ni.'  tlu    -jn  i  d 


.-iioi-..   I  \.  M'l    lu.vi:  li  ii.ys  .\  «r\iiK  i:oki\i,  11;  \ii. 

bo\  ]>o\\rr  i-  transmitted  t?iroii,!L;li  a  pair  of  bcwl  i.;ear.-  to  .; 
vt-rtieal  -baft  e;irr\  iiit;  a  jiinion  uliirli  iniiaiie-  with  an  external 
uear.  marly  ihi-   lull   -\/v  o|    ihv  lalile. 

VARIATIONS  IN  AVERAGE  PRICES. 

i  hi    \ariaiion>  during    tlie  eii-btetii   >ear-   «imCe   fJVjb  are  SUn» 

mari/itl  in  a  tabK    jn-i   i--tiid  i>\    tin    I'.nrrau  of  Commerce  and 

labor.      I  he   a\eraiii    prier    froir.    iS<m)   lo    iS«)9  is  taken   as   itX' 

The  aviraye  i>  madi    i\]>  from  thi    uIioK-aii'  jiriees  of  258  staph 

Rclati\< 

price  <•/  .'i 

conmuMiiti.  ■ 

101.: 

, 1H>..". 

.  -  ....Vs..,:.    iOs..'i 

.■-yt:;;...v.•.:.^;;r:.   113.0 
;^ /.;;..... /..v.   lu.v 

....:.:".'.::'[:...    m.s 
I20.r( 

.iriieh-  ai;d   i.i.e  1 11:11  r* »  may   l>i-  lak' n  a-   rii>ii--onijit;-;  lli»?  varia 
lion    in    the   est    n\    livinv:    or   llu.  el;ai>viiiit    value  of   the   gs~>ld 
dollar,    -iuev  the    vahii-   of    ,1    th  .liar- Tvri  ally    im  asurcd  by   thi 
.imouiii-iW'.  ..ill»<»*l»;  il  will  \<uyy\r.i-^ .  -  tintiiiii'vijini/  .f\\'WS-. 

V \n.    I tyyM.  V.\Si\\i\  L'.\.\  \i.   l-.\<  vv.xrjox   since  the  Amcrici'^ 

!  i>ivirtin;ciu  took  possession  in  .May.  ii;->j.  to  the  end  of  the  iisea. 
\iir.  June.  30.  u/K"?.  totals  io.'.).?>'..^r.-  eii.  yd.,  tliis  l"i,mtre  including 
ihi-  i-iirth '•n'HJVed' fri>t>l  .(he  .Vati:^^^^^^  and    from   the  accessory 

.>    i\-      (  !f  ;hi-  amonnt  J7.«i7«i..:?75  en..  y|l;:,vf.r  ;d)oiu  t*6  i)er  eiiv 
. '  f  thi-  i'.t;d.  ha«.  bee;:  takii>  Viiit  in  tbe  last  fi>eal  year,  as  agaiu-i 
X<'.'j?.o5_'  ei:.  yd.  thiriuL;  tile  precediny  yiar.  aiiil  .^.4J3.o_>l  cij.  yd 
ih-rinii  the  \*vat;eiidin^  with   htiiV.  l<»^^'    'I'e  ricords  of  last  yea: 
-!'  'u     ih<^t;  the;  -*tcam   .shovet«    reil.iv>viHl  .j 7457,161"  c«-.    yd.,  ._^-ie- 
drediies  io..vi!).4I7  cu.  yd.  and  tlirit    r_'.!.7i)7  en.  yd.  were  hnndU-" 
I  y  othir  :H'tliods      h\  tlie  . l.'nK'br:i  ctit  4he   >te.im   shovels  exea 
».ii"d    i_MKi5;.?iio  en.  yd.'at'al   5<).77S  ctt.  yd.    weri'   t:;ken  out   bv 
'  i''.tr  nn-aiis. 
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NH\VT(».\   SPKCIAL  CYLINDER  AND   VALVE   CHAMBER   BOKIX&  MACHINE. 


CYLINDER  AND  VAlVE  CHAMBER  BORING  MACHINE. 


The  accuin[»aii\iii.t;  illustration  shows  a  sinrial  oyliiuKr  Imriiij:; 
inaihiiie,  ilesigiicil  liy  the  Xewton  Macliine  Tik>1  \Vork>, .  liiC;, 
riiiladelpliia,  for  horiiiij  any  class  of  simple  or  comix  mini  riiffitie 
cyliiKJirs  and  i)i>loii  vahi-  eliaml)ers  at  <n)e  settin.n.  Ii  i>  -^aiii 
that  a  simjiK-  eyliii(Kr  aint  \;il\i  cliamber  <aii  be  l»«>Te«l  iiv  liVC  , 
hours.  Where  inclined  eylin<I^Ts  arc,  used  an  auxiliary  table 
may  be  furni-lu-d  uhicli  eaii  be  ^wiveied  lo  bore  at  Sir  aiiglc  frf 
2<i  degrees.  ■.■,...■"■■'■"'- j-v?/ " 

After  a  eyliixK  i  lia^  Imii  planed  it  is  i)lace<I  on  parallel  strips 
t>n  the  tabic-  of  thv  Iniring  machine,  ami  !•>  mean.s  of  the  vertical. 
transverse  and  longitudinal  adiustnuiu.-.  the  high  and  low 
pressure  cylinders  and  valve  ehamiK'r  of  a  compound  locomotive 
may  he  bored  at  one  setting.  This  insures  the  alignment  of  the 
cylinders,  and  by  the  use  of  gauges  the  proper  di.stanCc  iK'tween 
Centers  may  be  niaintaine«l.  A  ty])ical  example  of  the  work 
which    may  be.  aeeonipli'^lufl   in    this.,way- is  illustrated   by  the 

sketch.         ,•■:■''■'.'  ;^^'v;>.-;  ^;;!- ■-;/;'-:■.;'■">■; V--^ 

rile  spindle  has  a  speed  range  of  fronv  4  to  15  ripjii-and  may 
l)e  driven  by  either  a  four  step  coiie  pulley  belt  drive  or  .3  20 
h.p.,  3  to  I  varialde  speed  niot or.  The  drive  i-;  eonnecled  to  the 
si)indle  through  a  clutch,  so  that  the  spindle  may  be  started 
or  stoppc<l  without  stopi»ing  the  ttiotor  or  countershjift-  The 
motor  is  fitted  with  a  fly  wheel  to  ovcrooinc  the  shock  of  engag- 
ing the  clutch.  The  spindle  is  7  ui.  in  diameter  and  is  fitted  with 
tuf»  siilines  for  driving.  It  is  gnnmd  and  iittcd  in  sleeves,  one 
in  e;ich  bearing.  The  sleeve  in  the  main  pedestal  drives  the 
sjtindle  through  Ti  phosphor  bronze  w-orm  wheel,  ijifti>W  di- 
ameter, arid  a  hardened  steel  worin  wi;h  a  roller  thrust  bearing; 
till'  worm  and  worm  \vlieel  are  encased  and  run  in  oil,  Thv 
other  sleeve  is  in  tlu-  foot-stix'k  or  outboard  l)earing  and  is 
keye«l  to  the  spindle  and  revolves  with  it-  .Both  of  the>ie  sleev-evS 
arc  lapped  in  the  lioK-  for  tlu'  sju^idle  so  as'-tO'  insure  a ;i>r4S|ier 
blaring,  and  are  ground  on  the  outside  an<l  filte<I  in  bi:a<<  bush- 
ings which  are  accurately  scraped^  a  ca|)  bearing  .bving,  providwl 
for  compensating  for  wear.  '^'  ''":■•"'  '^•;"  •■■^^^^^ ':>^^,^.^^ 
lo  each  of  these  sleeves,  is  fitted  a  special  design  i»i  facing.* 
arm.  which  can  be  engaged  or  disengaged  without,  stopping  the 
spindle  motion:  on  eacli  facing  arm  is  tlttcd  a  tool  slide, with 
in  and  out  adjustment  for  setting  the  <lepth  of  eut ;  the  tool 
slitlc  has  a  feed  in  cither  direction  on  the  a;ri)i^  by  means  of  staf 
w  Iiei  1  and  pins.;  The^  spii>dle  is  fed  forward  by  a  trolley-  or ;  carV. 
riage.  operated  by  a  sereAV  and  iitit.  an<l  has  a  eontinuou-^  motion 
of  140  in.  so  that  it  can  he  cnlirelywitlidrawn  for  removing  cyl- 
inders at  a  single  transverse,  motion.  The  outboard,  or  fobt- 
stock,  bearing  is  adiHstable  by vmetuiS  of  a  rack  ancl  piin'on  to 
give  a  mininnim  distance  betweeii  the  f;icihg  arms  of  45  in,  and 
a  m^.xjimum  distance  of  60  in. 


riie  cross  adjustiug  table  is;  fitter  with  steel  plates  on  the  top, 
which  gives  a  steel  web  to  the  T'Slot^aiul  prevents  the  edges 
from  breaking  oijlt;  it  also  maintainb  the  alignment  of  the  top 
of  the  table.  The  table  has  both  lumd  and  power  adjustment 
and  is  adjustable  longitudinally  on  the  knee  in  order  to  bring 
different  lengths  of  cylinder <i  centnd  bct.weeii  the  facing  arms. 

/The  IvncG  is  accurately  Til  ted  bet  ween  the  bed,  and  is  supported 
by  four  .screws.  6  in,  in  <lianKter,  which  are  used  to  raise  and 
lower  the  table,  and  proiKrly  support  it  to  give  a  minimum  dis- 

itaiTce    from  center  e.tspindU:   to   t<ip  of  t,-ible  <*f  43  in.   and  a 


maxiihmn  distance  of  51  iii;    Tin-  titbic  i^yrai»<>d^^ 
p'nver  with  a  line  lunuladjivsUneiip      -  '■-•->;  •.  ;  ;/\       ?'•;:'•  ,      > 
Sis   changes' of:  ieed  in   either.  Uirccliiiiii^^Mv  ^supplied  .to  nihe 
.Rpindlc  tbrougji   the  ge«ir  b6jt,;:ih.e^^^^^ 

O. l^doi  O- ' 66,  o.;^.^3,  <\A](y;  and ,  i  inch  j>cr  revolution  T»i  :spindle. 
'Ih^  feed  is  engaged  l)y  the  lever  .ibovc  the  feed  b0.N.  wliich 
wlien  lucived  to  t)ie  left  engages  the  feed,  and  w heii  mo\''ed  to 
tljc.  nght/eirgages-the  quick  travxTsev/bmh.«jfthie^iiH?\'ei»K^ 
bdrig  ire  versed,  by  the  lever  directly  \Hmle^t^K*hat^d-«*hJ^eI  in 
^.front  of  the  machine.  The  quick  i>«»wei-irnni«n  in. cithGT  direc- 
tion is  at  thv  rate  of  10  feet  per  minutr.  •        ' 

NAtioisAi  Macjunj^  T<j<4L  BirfLiif^ 
jar  annual  tneetjng  of  this  association  will  take  plaCc,  October 
30  and  2r,  in  Xew  A'ork  City,    The  he.idfiuarters  will  be  at  the 
t lotel   Ifnperial,:  Broadw  ay  ami   Thirty-second  vst.rvet . 
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THE  DERRKk   LXIVEHSAL  SHAPE  ATTACHMENT  APPLIED  TO  A   LODGE   &   SHIPLEY   LATHE 

THE  OVAL  DRIVE  AND  ITS  USES. 


The  Derrer  universal  shape  attachment,  or  oval  drive,  exhib- 
ited at  the  Atlantic  Citj-  conventions  by  the  Lancaster  Macliine 
&  Knife  Works,  Lancaster,  N.  Y.,  will  undoubtedly  find  a 
considerable  field  of  usefulness  and  prove  of  great  value  in  rail- 
road shop  tool  rooms.  The  exhibit  consisted  of  a  Lodge  &  Ship- 
^ley  Machine  Tool  Company  three  step  cone,  double  back  geared, 
standard  screw  cutting  engine  lathe,  on  which  was  mounted  a 
Derrer  universal  shape  attachment.  This  is  a  simply  constructed 
device,  having  sensitive  and  quick  adjustment  for  turning  and 
boring  a  wide   range   of  hitherto  unobtainable  shapes,   such   as 


eccentrics,  ovals,  cams  and  squares,  which  may  be  made  either 
straight  or  taper  at  a  low  labor  cost. 

The  lengthened  lathe  spindle  carries  a  gear  that  drives  through 
an  intermediate  into  a  gear  upon  the  splined  shaft,  shown  at  the 
rear  of  the  lathe.  Suitable  gears  are  furnished  to  give  this  shaft 
ratios  to  the  spindle  of  i  to  i  for  eccentrics,  2  to  i  for  ovals, 
3  to  I  for  cams,  4  to  i  for  squares,  and  increased  ratios  for 
greater  polygons.  The  length  of  the  shaft  is  such  that  the  at- 
tachment will  operate  at  any  point  between  the  centers  of  the 
lathe  or  on  chuck  work,  a  pair  of  universal  joints  insuring  the 
alignment   of   the   shaft   to   the   bearings. 

The  eccentric  discs  are  mounted  upon  a  long  lower  slide  that 


LPPER  LEFT   HAXIi  CORNER — SHAFT  COUPLING,  SPECIAL  SHAPE;   UPPER     RIGHT  HAND  CORNER — SAMPLES  OF  WORK   MADE 
WITH   THE  OVAL   DRIVE;   LOWER  LEFT   HAND — MILLING  CUTTER     ARRANGED  FOR  SPECIAL  SHAPE  ARBOR;  LOWER 

KIGHT  HAND — SHELL   REAMER  WITH   OV.\L  TAPER  ARBOR. 
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moves  directly  upon  the  bridge  of  the  lathe  carriage  and  extends 
out  and  over  the  taper  attachment  and  is  bolted  to  the  shoe  or 
sliding  block  on  the  taper  dovetail ;  consequently  taper  ovals, 
eccentrics,  squares,  etc.,  may  be  bored  and  turned.  The  bearing 
blocks  are  cast  integral  with  the  slide.  In  these  bearings  is  a 
sleeve  carried  upon  the  splined  shaft  and  free  to  revolve  with  it. 
Two  eccentrics,  one  within  the  other,  and  the  bronze  eccentric 
strap  coupled  directly  to  the  compound  rest  slide,  complete  the 
drive.  By  easily  made  adjustment  it  is  possible  to  obtain  any 
throw  from  zero  to  the  combined  throw  of  both  eccentrics.  On 
the  i6  in.  lathe  this  maximum  is  J/^  in.  for  ovals,  squares  and 
cams,  but  this  can  be  increased  to  almost  any  throw  by  special 
eccentrics  and  by  lengthening  out  the  crotch  of  the  cross  slide. 
A  graduated  disc  makes  it  a  simple  matter  to  obtain  the  desired 
throw  quickly.  Solid  eccentrics  (not  adjustable)  may  be  sub- 
stituted for  the  above,  when  a  large  quantity  of  duplicate  work 
is  required. 

As  the  tool  is  at  all  times  tangent  to  the  cut  in  boring  and 
turning    (either  straight   or  taper),   two  ends  of  a  taper  hole 


L.\NCASTER    OVAL    TAPER    DRILL    SOCKET. 

would  have  similar  ellipses,  the  large  and  small  axis  having  a 
constant  ratio  to  each  other.  In  boring  or  turning  shapes  the 
lathe  is  run  with  the  same  precision  as  in  turning  or  boring 
rounds.  For  taper  round  turning,  disengage  the  gear  driving 
the  shaft  on  the  end  of  the  spindle.  For  straight  round  turn- 
ing, disengage  the  gear  and  back  off  the  dog  of  the  taper  at- 
tachment. Either  of  the  above  changes  may  be  made  in  less 
than  a  minute's  time.  Ample  oiling  facilities  are  provided  for 
all  wearing  surfaces  of  the  attachment.  In  addition  to  the  above 
aescribed  equipment,  a  depth  gauge  is  fitted  to  the  compound 
rest  screw  whereby  all  diameters  can  be  easily  and  positively 
duplicated  in  boring  or  turning.  A  gauge  is  also  furnished  for 
locating  the  cutting  edge  of  the  tool  for  all  cutting  conditions. 

Applications. 

An  important  application  of  this  drive  is  its  use  in  connection 
with  milling  cutters,  shell  reamers  and  all  similar  tools,  at  pres- 
ent held  in  place  by  methods  that  cause  much  loss  through 
cracking  in  hardening  in  their  manufacture.  Tool  steel  has  a 
tendency  to  crack  at  sharp  corners  and  the  elimination  of  key- 
ways  by  using  a  specially  shaped  arbor  would  greatly  reduce 
this  trouble  and  at  the  same  time  furnish  a  stronger  and  more 
satisfactory  method  of  holding  the  tool. 


The  use  of  the  flat  tang  for  holding  twist  drills  has  not  proved 
satisfactory,  and  the  manufacturers  and  users  of  such  tools 
have  been  striving  for  years  to  perfect  some  scheme  for  holding 
drills  for  true  driving  at  all  times,  and  without  injury  to  the 
shank  of  the  drill.  The  Lancaster  oval  tai>er  drill  socket,  shown 
in  the  illustration,  is  made  possible  by  the  oval  drive.  The  com- 
pany is  placing  a  full  line  of  these  drill  sockets  and  sleeves  on 
the  market,  and  is  prepared  to  furnish  twist  drills  of  standard 
make  with  shanks  turned  to  accurately  fit  the  sockets.  These 
sockets  have  given  very  satisfactory  results.  A  standard  taper 
of  ^  in.  to  the  foot  has  been  adopted. 

The  use  of  the  oval  drive  in  the  manufacture  of  shaft  coup- 
lings insures  a  permanent,  lasting  union,  that  is  practically  in- 
destructible. By  using  the  square  design  with  ends  of  the  shafts 
tapered,  a  most  secure  and  positive  drive  is  procured  without  the 
use  of  keys,  screws  or  other  holding  devices.  The  couplings 
can  be  separated  quickly  and  be  again  put  together  without  the 
necessity  of  rcfacing,  as  is  customary'  in  the  present  readjust- 
ment of  flange  couplings. 

The  drive  may  be  used  to  advantage  in  many  instances  for 
the  fastening  of  gears  to  shafts,  instead  of  kej-ing  them;  for 
turning  the  shafts  for  back  gears  and  for  many  other  similar 
purposes.  The  oval  drive  has  been  in  practical  and  constant  use 
at  the  plant  of  the  Algoma  Steel  Company,  Ltd.,  Sault  Ste  Marie, 
Ontario,  for  two  years. 


LOCOMOTIVE  FEED  WATER  HEATER  TESTS. 


A  feed  water  heater  for  locomotives  which  was  designed  by 
F.  H.  Trcvithick,  superintendent  of  motive  power  of  the  Egyp- 
tian State  Railways,  and  applied  by  him  to  several  locomotives 
on  that  system,  was  illustrated  and  described  on  page  436  of 
the  November,  1907,  issue  of  this  journal.  A  series  of  tests 
which  were  recently  made  with  this  heater  are  reported  in  a 
pamphlet  being  issued  by  the  North  British  Locomotive  Com- 
pany, Ltd.,  at  the  Franco-British  Exhibition,  from  which  the 
following  results  are  taken.  .;  -•  :•'    ■ 

The  first  series  of  trials  consisted  of  cbthparing  the  results 
in  regular  operation  of  a  locomotive,  both  with  and  without  the 
heaters.  These  tests  covered  14  trips  from  Cairo  to  Alexan- 
dria, a  total  of  1,820  miles  with  heaters,  iind  18  trips,  2,340  miles 
without  them.  The  average  consumption  of  coal  per  mile  with 
a  train  which  averaged  219  tons  was  27.32  lbs.  without  heaters 
and  22.12  lbs.  with  them,  a  difference  of  19  per  cent.  The  evap- 
oration per  lb.  of  coal  was  9.77  lbs.  of  water  without  heaters 
and  T2.31  lbs.  with  them,  a  difference  of  26  per  cent.  A  series 
of  runs  were  then  made  for  obtaining  the  average  temperature 
of  the  feed  water  after  passing  through  the  heaters.  This  was 
found  to  average  260  degrees,  including  temperatures  obtained 
while  standing,  and  252  degrees  while  running  only. 

A  test  of  the  evaporation  efficiency  of  a  locomotive  fitted  with 
heaters  as  against  a  similar  engine  without  them  gave  a  result 
of  26  per  cent,  in  favor  of  the  former. 

The  next  series  of  tests  were  a  comparison  in  regular  service 
of  a  locomotive  fitted  with  heaters  with  a  duplicate  engine  no{ 
so  fitted  and  operating  in  the  same  service.  These  tests  covered 
a  distance  of  7,280  miles  in  passenger  service  in  each  case  and 
showed  an  average  fuel  economy  in  favor  of  the  heaters  of  22.4 
per  cent,  per  train  mile  and  23  per  cent,  per  ton  mile. 

All  of  these  tests  were  carried  out  with  the  greatest  care  and 
fairness.  The  full  account  of  the  methods  used  and  the  detailed 
results  are  given  in  the  pamphlet  mentioned. 


Timber  Production. — Optimistic  people  when  urged  to  lend 
their  influence  for  forest  preservation  and  restoration  some- 
times say  that  cement  and  concrete  are  going  to  take  the  place 
of  lumber  and  so  reduce  the  drain  on  the  forests.  Perhaps  the 
prediction  may  be  realized,  but  the  figures  for  lumber  produc- 
tion in  1907  give  no  hint  of  such  relief.  Lumber  production 
is  growing  instead  of  falling  off.  The  total  of  1907  was 
3,000,000  M.  ft.  greater  than  in  1906,  and  exceeded  40  billion 
ft  B.  M. — Engineering  News. 
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THE  OVAL  DRIVE  AND  ITS  USES. 


1  iic  Deiirer  iini\ t:r-;il  .shajic  att;icImKiri,  <>r  oval  iliiv*.  cNhili 
iltil  at  tlic  Atlantic  Ciiy  o..uvvn.rit>ii--  l»y  ilu'   Laiioa-trr   Mailiiiu- 
iK:    Knife-  \\%^rk*i    Laiicastct-jX'.^^V^     will    undouhtcdly     iin«i    a 
considerable  field  Oi"  iisofuhic^s  and  prcjve  of  prcat  vahu   in  rait 
r.Xid  shop  tool  TO(nn«.     Tlic  Oxhibit  ivmsistid  of  a  l.rxli^c  i*t  Sliip 
ley  Maoiiine  Tool  Ciinipany  ihrcc  slip  cone,  doulik-  hack  yiari-d. 
?tatvdard  screw  cttttin«  engine  latlic.  on  wliicli  \va>  mounted  a 
Pcrrer  ntiivi^riial  shape- iit.tachincnt.     This  is  a  simply  construcl<  d 
device^  havitij:   st>ri<itivc  and  <pn'ck  adjustment    for  tnrninjj;  and 
'•^^iriivj-   a    widf    ranui-   of   hjihcrto   unoblaiiialdc    shape-,    vuoli    a- 


leeenlrie-.  o\al>,  cams  and  -(|iiari -.  w  liicii  may  l)c;  made  either 
-trai.Liht   or   taper   at   a   low   lahor  cost. 

I  he  Kiis^tluned  lathe  s[>indK-  carries  a  i-tear  that,  drives  tluou!;;h 
an  intermediate  into  a  i;ear  iijion  the  >plined  .-haft,  shown  at  the 
rear  of  tlie  lathe.  Suitable  i;ears  are  furnished  to  jjrive  this  shaft 
ratios  to  the  spindle  of .  I  to  I  for  eccentrics,  2  to  I  for  ovals, 
.^  ti'  f  for  cams.  4  to  1  for  s(|uare-,  and  increased  ratios  for 
greater  pol_\i;on-.  The  lenijth  of  the  shaft  is  such  that  the  at- 
taclunenl  will  operate  at  any  jMiiiit  hctwccn  the  centers  of  the 
latlic  or  .-n  cimck  work,  a  pair  of  universal  joints  insuring  the 
ali.Ltnment    of    the    shaft    i<>    tin.    In-arinjis. 

rile  icciiiiric  di-c-  art    nii>unt(.Ml  upon  ,•!  loiv..;   lowiT  slide  that 


-tl.xJ^t^tWI'WXV.i^Pl^tAt  PH^^^  l<l(,ll  1    11  A.M.  eol<.\JiK^.SAMl'LES  OFWOKK    M.\DE 

1    i»lt..l^V-».  <>K<Vt;  MfVVKR  IKFT  1\\\\< — MlLLlXr.  CUTTKR    .\KK.X.V«,l  D  H>K  SfKi  lAt  .<tM.APK  .XKWJR >  tVWER 

ktf.Jic    ll\\'' KM!     K'!\M1K'   WITH   o\  \f     jAl'KK   .\Rl!oR. 
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moves  directly  tipoii  11k:  luidjie  of  tlu'  latin   o;irruit,'<-  aiul  ixUmkIs  < 
out  arnl  over  the  taper  atlacliiiK-nt   aii<I  is  boltc<i,to  tlic  sliov  or 
sliding  Mock   r>u  tlie  liiiKr  «loY«,lxiil:   cohsifi^ucnlfy- taper  ovals^ 
eccentrics,  squares,  etc,  may  Ivc  bor<'<t  afw!  turiicd;    The  b^armj;  , 
blocks  are  cast  intcsTal  witli  the  sli<K'.,lh  these  JK-arinjiS  is  u 
sleeve  carried  upon  tlie  splined  sliafl  and  free  t»)  Tevolve  with  it; 
Two  eccentrics,  one  within   the  iilher,.  aiu^  the  hrohze  i'ccoiilric 
strap  coupled  directly  to  tlie  coinpiaiiMl  rest  sli4e;:,couipk^^ 
drive.     By  easily  made  acljitstnient  it  is  possible  loobtani  any; 
throw  from  zero  to  the  coniltined  throw  of  both  eccentrics.     On.; 
the  i6  in.  lathe  this  maximum  is   '  :^  in.   for  ovals,  squares  ami    : 
cams,  hut  tliis  can  be  increased  to  ab»<>si  any  tliriovv  by  specia^^^^ 
eccentrics  and  by  lenslheninji  out  the  ivJ'otcl^ii-of'tlic.ci'dss:  slide. 
A  graduated  disc  makes  it  a  sinijde  niait<  r  to  obtain  llTcd^i^irfd 
throw  quickly.     Solid  eccentrics    (not   adjustaljle.) may  be  .sul)- . 
stituted  for  the  above,  when  a  lartje  qu.mlity  of  «lHpHcatc  work  ' 
is  required. 

As  the  tool  is  at  all  times  tant^ent  to  the  ciit  in  borinu  and 
turning,  (eitlier  Straifiht    or   tai)eri.    two   <  nd-   of   r>   taper  hole.. 


Tlie  u-e  x>f  the  Hat  taiii^  for  holdiuij  Uyi-t  drills  lias  iua  proVed 
sWtibfactory,    autl    the    nianufacturers    and    users    of  >'ucb    ;o-.]s 
tiave  bct-H^  striving  .for  yea*^  t'*  l»t  r  feet  >s*^>nleM:^le^B^  •(*>!•  Iv         j 
drillis  'for  true  driviiig  at  :^|l  tiiocs,;.an«|  Avithout  inju^ 
shank  of  the  drill. The  Lancaster  ov.a.t  taiWr  drill  s<j.rket,/slwwii 
in  the  illustration,:  is  intldt-  po>,--ililc  by-tbc  oval  drivt*.    ■Tb''    -  ■"> 
panv  is  placing  a  fjill  line  •  >f  ibcM-  drill  st;iii-ke;ts  :i»d  ,s|t  > 
tlu;  .hjUr'ket^  aijd  i^;i)repat"erK  t<.  furni>ili  i\vi'sr;dHlls  •.M"  statidard 
iTiak'c  with  siianks  turne<l  to  accural t-lyV  l)l.^l|u^  H.ttrkcLs..     'l'lie^> 
sinrket^  have  |iivt:it  yerA^  sati^f'aetory  Fesfift^      A  statidi»r4 'i^ip?^ 
of  i5^  JH.  to  tfe\To<)t;^b^  ad'fpted.  ,  '  v  ^  'i-//.?- 

:  The  iisvc  Vjif  I  tlie'  <>v^l  drive  -fli  the  v  niajiu  lactrtrev  jii  ■  >liVi.f  t  c<Sij»- 
Jift|*s  iiisMrt'$  a  periiiifnent,  |a>tinir  wiion,  iliat  is  oijrucvicriUy'.ih- 
destructibtc;  "^  Dy  usiufi  ihe  squart-  /[esfiiir  wiill  vnWs  «f  iTie  shr  f:  ■ 
lapere.d,  u  lUost  secure  and  j)<>^iti\  I  drive,  is  prttcuredwiihoirr  :'... 
\>se  .af  keyW,/.5crows  or;  other  holiftini?  y'C-\  Iccii.  Tlje  ^ixt|Jiiiigs 
cSn  T»e  st;^>ariitx;d  quitkly 'ai^  l>e  ai^ain  ptit  :logeHi>.-r..w-ithQut  titc 
necessity  of  rei:tein}>,  as'  is.eiistoiitar^  itp  tlicrpteseiit  rcadjiist- 
ment  <d  tiaiiiie  cxniplitiKX: ■;  :/",'.;■    V^j-       /  v    v 

'The  drive  nviy  be  used  to  ad\;»uage  «i ; ina^^ 
the  fasteitinjf  of  jjears  rfo  ; sliatf t s,  :ihs.t<;aid  «>tF vkc-j.itijr .iii«n.i'  .lor 
turning^  the  shaft?  for  back\gears^  a»d  fo^f  many  -oth'^i*  sirailar 
puqKises.  The  ovaldrive  has  been  iii  practiced  and  constant  use 
at  the  plant  of  the  Alj4Q)"a  Steel  Company.  Ltd..  ."^anb  S'c  Mario. 
Ontario,  .Tor  tn-Q-jrcaf.s. 

LOCOMOTIVE  FEED  WATER  HEATER  TESTS. 


'K^^ 


t..\ ^•<■  ASTPR  ,oy-*t.vTA.l*;R;;l»«tLL    SOCKET; 

would  have  similar  ellipses,  the'- forge*  and  small  axis:  having  a 
constant  ratio  to  each  othef.  liiboriiig  or  turning  shapes  the 
lathe  is  run  wiili  the  same  precision  as  |n  ttihiing  or  boring 
rounds.  For  ta[)er  round  turning,  disengage  the  gear  (triving 
the  shaft  on  the  end  of  the  spindle.  For  siraiglit  roimd  tuj-n- 
ing,  disengage  the  gear  and  back  oflf  the  dog  of  the  taper  at- 
tachment. F.ither  of  "the  above  changes  way  be-  made  in  less; 
than  a  nuiutte's  time.  Ample  oiling  facilities  are  provided  for 
all  wearing  surfaces  of  the  attachment.  In  addition  to  the  above 
described  equipment,  a  depth  gauge  is  lilted  to  the  compound 
rest  screw  whereby  all  diahietcrs  can  be  easily  And.  positively 
duplicateil  in  boring  or  turning.  .\  gauge  is  also  furnishetl  fori 
locating  the  cutting  edge  of  the  tufil  for  aHetttting  conditions. 

Ari'i.tr.VTlox?. 

An  important  application  of  this  drive  i-^  its  use  in  connection 
with  milling  cutters,  shell  reamers  and  all  similar  tools,  at  pres- 
ent held  in  place  by  methods  that  cause  much  loss  throtis'l 
cracking  in  hardening  in  their  manufacture.  Tool  .steel  hdS  d. 
tendency  to  crack  at  sharp  corners  and  the  elimination  of  key- 
ways  by  tising  a  specially  shaped  arbor  would  greatly  re<luce 
this  trouble  and  at  the  same  time  furnisli  a  stronger  and  more 
satisfactory  method  of  holding  the  tool. 


-V  Jeed  waur  iuaier  lor  l<'Ci,Mi>iirtvi--<  wiucii  vva-.  iiL.-i!.:ne'i  b\ 
1-'.  II.  Treviihiek,  iiilptTint«.ndent  of  niolivcijkowt'c  Qf  ''^  luvji- 
tittii  State  Railway.s,  and  apjilied  bj^ .-iuf»  .(^ j.  Several  - 1  . .    - 

on   that  ^steni,  ^-as  .ilUt^^^^  4^:  ©i 

thv   Xcnember,    190^;  iShiie^^^i  tliis' iJottnKd;  ^-  ■  latest*; 

which  were  recently  niado-  with  tlii-*  lualcr  ar.t  i  >  j..  -<  i-d  in'  a 
pamphkt   being ;..issued  by  the  Kv>rtiVTVitJ>>Ij.'Lbc^  Corfi- 

;  pany,   Ltd-V;  a*:  ll><^  |^rahc<>Rrkisli ^K^  -tljc 

tV(lt<nving  re-stiiift  art'  taken. 

'flic  first  series  of'^-trwls  C'liivi^inxi- oi  coMipaiing  tin  ri,--!  - 
in  rej^uhir  operati<>u  bfa  loc.onvotive,  botl^  w  iiliOut     i  •- 

hVat^rS;     'I1uisfe^..:tc«t3  0yeiS^^   T4  trH»S;:  ifrir'mJ "'Gai;  Alcxa«- 

•Iriaii-a  t<>^i-;Of-'^^^i'iil*^'^  witli  hval^ 

without  tliviii.     The  average  coiisnniptioii  of  coail  ip^r  mil^  with 
:i  train  wiiich  aver.aged  2i«;  tons.  \\ as  2~.,?.3,TbSv-.  witliout  liea 
and  2J.  I  J,  lbs.  Nvitli  thein;  a  <litfvrence  of  ,Hji  j>cr 'cent. .  The  ;;e\  a^- 
V.rati<>tt  per  lb.,  pf  €C»aV  w^ 

ami  I  ».3f  lbs.  with  .thcni,  a  (lift'erence  or  26  per  cent.  A  Series 
of  runs  were  then  JHade  for  obtaimng.  the  average  tenliKrauirc 
of  tlie  feed  water  after  it.issitig  tlirQugh, the  heaters.  1  his  was 
fcumdifv  average  .2<)0  :=dc^recs,  iiicliiiilu:^  tvhi)jK?rai  obtabied 

while  standing,  aiid  252  deg:rees  Avliflc  ;rttnriing  only.' 

A  test  of  the  evaporation  etlliciency  of  ri  locottiotive  fitted  uiih 
beaters  as  against  a  similar  engine  .without  theul^jgave  :\  n-tdt 
;of  26  per  Cent,  in  faVbt  of  the  fornief .•      ^     ■'■■ .: ' VV.;. 

The  next  series  of  t4>»ts  a^xtc  a^  coinparison  m  regntaJ"  service 
of  a  locomotive  fit te<l  with  heatlTs  wnth  a  diiplicat<-  engiite  not 
so  fitted  and  operating  in  the  sairK;.seryiec.Th.e>e  tests  covered 
a  distance  of  7^280  miles  in  juisseiijrier;  service  in,  each -case  and 
showed  ait  averasfe  fuel  econoiiiy  in  vfjU?r»i  pi*  the.  >li4iiaiers  oi  22.4 
per  cent,  per  traiii  nnie  and  23  pv^ric<?iil.\pcr  toil  tuile. 

AH  of  these  tests  were  carried  nut  Avith^bc  greate>t  care  and 
fairness.  The  full  ac<*'unt  of  the  ineihods  vrsed.and  tb.i-  derail<-<I 
reswits  are  jcivciv  in  tWe  trampblet  ancnivntefc  •* 

:.;....:.\.^.'; •;:■;'--   .'•::;.;'>'-■  ";/. 

'IJMiif.R  PRODUCTr93S'~---C)ptirtiistic  people  when  nrgedv  0  lettd 
tliefr  influence  for  forest  presi-rv.'jtion  and  teStdration  some- 
times say  that  cement  ami  concrete  aire  .gQiiiif  to  take  the  place 
of  lumlKT  and  so  reduce  the  draiti;;dn  lite -forcf^s.lVd^  the 
prediction  may  be  reali^etl,  btit  jtliec(fetire^.Tor  i^rtil>€f  pr^^ 
tion  in  1907  give  no  hint  of  such  l't1ief:Ltimber  production 
is  growing  instead  of  falling  Off.  The  total  of  1907  was 
3,poo,ot>o  M;  ft.  greater  than  in  liX»^.  nii<T  exceeded  40  billii«r 
ft;  B.  yi.-^Evfiinccyuia  S'rti's. 
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QNCINNATI  SIXTEEN  INCH  LATHE  WITH  NEW 
GEARED  FEED  DEVICE. 


Those  who  are  familiar  with  the  instantaneous  change  gear 
engine  lathe  with  the  W.  T.  Emmcs  patent  feed  device,  made  by 
1  he  Cincinnati  Lathe  &  Tool  Company,  Cincinnati,  Ohio,  will 
be  interested  in  a  recently  designed  lathe  with  a  new  type  of 
positive   geared    feed   which    that    company   has   placed   on    the 


DIAGRAM  or  POSITIVE  FECO 


Ao  sen. 


market.  The  former  desigrn  was  of  special  value  for  screw 
cutting,  as  it  was  possible  to  obtain  any  one  of  forty  positive 
changes  for  that  purpose  by  simply  manipulating  two  knobs. 

The  details  of  the  new  geared  feed  device  are  shown  on  the 
drawing.  The  shaft  M  is  connected  to  the  spindle  by  a  train 
of  gears.    The  bevel  gear  A,  which  is  keyed  to  M,  drives  pinion 


B  on  shaft  R,  to  which  the  worm  C  is  keyed.  Shaft  R  is  sup- 
ported by  the  bracket,  or  arm  G,  which  swings  on  the  shaft  M. 
G  can  therefore  be  moved  up  and  down  by  means  of  the  handle 
N,  thus  making  it  possible  to  have  worm  C  mesh  with  either 
one  of  the  three  gears  D,  E  or  F.  The  worm  gears  are  shifted 
by  the  fork  T.  Through  the  two  pairs  of  gears  I  and  J,  and 
H  and  K,  the  three  speeds  at  which  it  is  possible  to  drive  shaft 
S  are  doubled  when  transmitted  to  the  feed  rod,  thus  making 
six  feeds  available,  which  is  all  that  are  usually  necessary  on 
a  i6-inch  lathe  for  general  manufacturing  purposes.  Twenty- 
two  additional  feed  changes,  ranging  from  5  to  64  per  inch, 
may  be  secured  through  the  lead  screw  by  sliding  gear  W  into 
mesh  with  gear  J  on  the  feed  rod.  Safely  stop  U  prevents  the 
two  feeds  from  becoming  engaged  at  the  same  time.  The  4 
pitch  lead  screw  cuts  threads  from  2  to  24  per  inch,  including 
iiYi,  and  an  unlimited  number  of  pther  feeds  may  be  obtained 
by  ordering  extra  change  gears  for  screw  cutting.  Arrange- 
ments are  provided  to  oil  the  gears  well. 

The  sixteen  inch  lathe  illustrated  has  a  swing  over  the  bed 
of  i6y2  in.,  a  swing  over  the  carriage  of  io34  i"-.  and  may  be 
equipped  with  either  a  three  or  a  five  step  cone  driving  pulley. 
The  back  gear  ratio  with  the  ifive  step  cone  is  10  to  i.  Double 
back  gears  are  provided  with  the  three  step  cone,  the  back  gear 
ratios  being  3>^  and  gj^  to  i.  The  carriage  has  a  bearing 
22  in.  long  on  the  bed  and  the  lathe  with  a  6  ft.  bed  weighs 
about  2,000  lbs. 

A  taper  attachment  may  be  added  to  the  lathe  at  any  time  and 
permits  turning  tapers  from  o  to  4  in.  to  the  foot  and  12  in. 
long  at  one  setting.  Where  desired  the  lathe  may  also  be  fur- 
nished with  a  draw-in  attachment,  oil  pan  and  a  turret  on  the 
carriage. 


Underground  Railroads  in  Paris. — Paris  has  32  miles  of 
underground  railroad  in  operation,  and  25  additional  miles  are 
in  process  of  construction.  About  350,000  passengers  are  being 
carried  per  day.  The  system  has  a  double  track  tunnel  through- 
out, except  where  it  crosses  under  the  Seine,  through  two  iron 
lined  tubes,  each  16.4  ft.  inside  diameter. 


Master  Car  and  Locomotive  Painters'  Association. — This 
association  will  hold  its  annual  meeting  at  Atlantic  City,  Sep- 
tember 8  to  II.  A.  P.  Dane,  B.  &  M.  R.  R.,  Reading,  Mass.,  is 
the  secretary. 


(  SEPTEMBER) 
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PNEUMATIC  PRESS. 


A  recently  designed  pneumatic  press,  suitable  for  railroad  shop 
work,  is  shown  in  the  illustration.  The  Springfield  Machine 
Tool  Company,  Springfield,  Ohio,  designed  and  built  one  of 
these  presses  for  their  own  use;  it  proved  so  successful  that  the 
company  has  decided  to  manufacture  and  place  them  on  the 
market.  When  supplied  with  an  air  pressure  of  80  lbs.  per  sq. 
in.  the  press  is  capable  of  exerting  a  pressure  of  8,800  lbs.  An 
auxiliary  air  pump,  not  shown  in  the  illtistration,  may  be  thrown 
into  action,  which  increases  the  capacity  of  the  press  to  27,000 
lbs.  The  base  of  the  machine  is  of  heavy  construction  and  large 
enough  to  take  a  piece  of  work  40  in.  wide/  <' ;'\'    ^^     .  "vv 

The  opening  in  the  base  casting  extends  back  beyond  the  cen- 
ter of  the  machine  and  permits  a  portion  of  the  work,  such  as 
a  shaft  or  pin,  to  extend  a  considerable  distance  below  the  top 
of  the  base. 

The  upper  frame  casting  contains  in  its  center  the  air  cylin- 
der, 12  inches  in  diameter,  the  piston  having  an  8-inch  stroke; 


SPRINGFIELD    PXEUM.\TIC    PRESS. 

if  required  the  stroke  can  be  made  longer.  The  piston  is  fitted 
with  three  rings,  which  prevents  air  leakage.  The  lower  end 
of  the  piston  rod  carries  a  heavy  circular  shoe,  the  central  por- 
tion of  which  is  filled  with  babbitt,  so  that  the  work  will  not  be 
bruised  when  the  pressure  is  applied.  The  two  uprights  are 
tlireaded  to  permit  adjusting  the  upper  casting  to  the  height  re- 
quired by  the  work.  By  the  use  of  the  adjusting  screws  the 
press  can  be  made  to  accommodate  a  great  variety  of  work. 

The  control  of  the  air  for  the  cylinder  is  through  a  valve  at 
the  right-hand  side  of  the  upper  frame  casting.  The  valve  is 
very  simple  in  its  operation.  As  it  is  moved  from  the  left-hand 
position  the  piston  is  raised,  while  a  further  movement  will  shut 
off  all  the  air;  then  by  moving  the  handle  still  further  in  the 
same  direction,  the  piston  is  lowered,  which  permits  the  full  air 
pressure  to  be  applied  to  the  work.  If  the  pressure  thus  ob- 
tained does  not  prove  to  be  sufficient,  a   further  movement  of 


the  controlling  handle  in  the  same  direction  throws  into  opera- 
tion a  small,  quick-acting  air  pump,  which  is  placed  on  the  top 
of  the  upper  frame,  but  is  not  shown  in  the  illustration.  This 
pump  is  capable  of  raising  the  pressure  to  250  pounds,  when  the 
main  line  is  supplied  with  air  having  80  pounds  pressure  to  the 
square  inch.  The  valve  allows  a  very  sensitive  adjustment  of 
the  piston  in  either  direction,  and  is  so  arranged  that  the  piston 
cannot  move  too  .rapidly. 


16-INCH  PORTABLE  LATHE. 


The  16-inch  portable  lathe,  illustrated  herewith,' was  designed 
by  the  Lodge  &  Shipley  Machine  Tool  Company,  Cincinnati, 
Ohio,  for  use  in  fitting  frame  bolts,  turning  studs,  etc.,  in  loco- 
motive repair  shops.  The  machine  can  be  wheeled  alongside  the 
locomotive,  upon  which  the  work  is  to  be  done,  and  a  consider- 
able saving  in  time  and  strength  can  be  effected  over  the  prac- 
tice of  carrying  the  parts  to  be  fitted  to  the  lathe  department. 
An  18-inch  lathe  used  for  this  purpose  at  the  Collinwood  shops 
of  the  Lake  Shore  &  Michigan  Southern  was  described  on  page 
91  of  the  March,  1907,  issue  of  this  journal  and  a  l6j/2-inch 
portable  lathe,  used  at  the  Angus  shops  of  the  Canadian  Pacific 
Railway  was  described  on  page  35  of  the  January,  1908,  issue. 

The  lathe  bed  is  mounted  on  three  wheels  and  may  be  pulled 
about  by  one  man  on  a  fairly  level  floor.  The  motor  is  of  a 
zYz  h.p.,  fully  enclosed,  constant  speed  type  and  is  suspended 
underneath  the  headstock  and  belted  to  a  two-step  cone  pulley, 
mounted  upon  the  back  gear  shaft.  The  class  of  work  to  be 
handled  does  not  require  a  wide  range  of  spindle  speed  and  the 


l,ODGE    &    SHIPLEY    IKIRTABLE    L.\THE. 

two  changes,  which  are  provided,  are  thought  to  be  ample.  The 
lathe  is  supplied  with  a  belt  feed  of  two  changes,  a  power  lon- 
gitudinal feed  and  a  plain  rest.  If  desired  it  can  be  supplied 
with  a  taper  attachment;  legs  can  also  be  furnished  in  place  of 
the  wheels.  ';-,;.:,.  .  ; 


SixTV-Two  Story  Building. — Plans  have  been  filed  with  the 
superintendent  of  buildings,  of  New  York  City,  for  a  62-story 
structure  for  the  Equitable  Life  Assurance  Society,  to  stand  on 
tlic  block  bounded  by  Broadway,  Nassau,  Pine  and  Cedar  streets. 
Including  a  tower,  the  building  will  rise  to  a  height  of  909  feet 
above  the  curb  line,  exclusive  of  a  flagstaff,  which  will  measure 
to  the  tip  150  feet  more.  The  estimated  cost  is  about  $10,000,000. 
The  design  is  by  D.  H.  Bnrnham  &  Co.,  and  shows  that  the 
main  building  will  be  of  thirty-four  stories  or  489  feet,  with  a 
frontage  of  167  feet  on  Broadwaj-,  152  feet  on  Nassau  street,  304 
feet  on  Pine  street  and  312  feet  on  Cedar  street.  Above  this  build- 
ing will  rise  a  square  tower  of  28  stories  capped  with  a  cupola, 
the  tower  and  cupola  together  to  be  520  feet  high.  The  main 
building  is  to  be  equipped  with  a  group  of  thirty-eight  passenger 
elevators  built  in  two  rows  in  a  corridor  finished  in  ornamental 
bronze.  Eight  of  these  will  nm  to  the  top  of  the  tower  exten- 
sion. No  definite  action  has  been  taken  as  to  just  when  the 
Iniilding  will  be  erected. 


;»',(, 


.\Mi:Rir.\X    i:\(^IXF.KR   axd   ratlroad    tofrxat. 
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CINCINNATI  SIXTEEN  INCH  LATHE  WITH  NEW 
GEARED  FEED  DEVICE. 


Tha*«"Vi'h0?.r.*'~  ••tMiiri;ir  witli:  tlie  iilsianiaiu  ''ii-   fhanye   year 

.  nsiiiio  laflic  HvitH  tbo  \V..  T.  Knimcs  t>atint   t\t<l  ik\ii>-,  niaik-  hy 

1  lie  Cindniiati   UallK-  &  T<J^)l.C(,rtnpaiiy,   C  iiuiiiiiati.   ()lii<>,*  will 

H- .  ituVrc^lvd  in  va  Ticinitly  >K'>isirn«.i'.  laflK'   willi  a  new  type  \^i 

1 M >:*ifne"  is^^Fe<T  ■ioc< I   \vhicli   tliat.  c» tn»i);ijn'   lias  -  placctl   »»ii.  the 


SPINDLE 


DIAGRAM  OF  POSITIVE  FEED 
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market,  -ilie  l«jrnKr  (K-^iyii  \\a^  <tt  ^pcoial  value  l'i»r  strew 
'  iittinx,  as  it  was  po.-sililc  to  «.>I)taiu  any  tuu-  <^t  fnrty  ]iositive 
.  haiijjcs  for  that  iiurpose  by  -simply  inaiiipiilatins  two  knobs. 

Hie  «lelaiK^  ortiie  iH'W  gea^  <levicc  are  shown  on  the 

'Irawinji.  The  shaft  M  is  coiitucte<l  to  the  spindle  hy  a  train 
.MVgear^   -The  ^vel  gear  ^r\»  Vvhieh  i-  'keyed  to  M,  drives  jiinion 


i!  on  -liat'i  k.  lu  wliieh  the  worm  C  is  keyed.  Shaft  R  is  sup- 
))iirted  l>y  the  braeket,  or  arm  Ci,  which  swinjrj  on  the  shaft  M. 
(i  can  therefore  be  moved  up  and  down  by  means  of  the  handl- 
X.  thus  makinj?  it  possible  to  have  worm  C  mesh  with  either 
■  >ne  of  the  three  .years  1).  K  or  V.  The  worm  shears  arc  shifted 
by  the  fork  I".  rhrov.<;h  the  two  pairs  of  shears  I  and  J,  and 
II  and  K,  the  three  speetls  at  which  it  is  possible  to  drive  shaft 
i>  ;ajc,  doul»le<l  when  transmitted  to  tlie  feed  rod,  tlnis  making 
"•ix  fee<ls  available,  which  is  all  that  are  n.snally  necessary  on 
a  i(>  incli  lathe  fur  general  tnannfactnring  purposes.  1  wcnty- 
twn  additional  feed  changes,  ransiini::  from  5  to  64  per  inch. 
may  Ite  -e^'ured  tlirouuli  the  Kail  screw  by  sbdins  f^^ear  W  int<i 
nush  with  jiear  J  on  the  feed  nnl.  Safely  stop  U  prevents  the 
t\V(»  feeds  from  beconiinti  ui.ua.ucd  at  tlie  satne  time.  The  4 
jiitcli  lead  screw  cuts  threa.ds  frotn  J  to  _'4  per  iiicli,  including 
II  J.  .ind  an  unlimited  number  of  other  feeds  niay  be  obtaineil 
\>y  orderinj? .  extra  change  shears  for  screw  ciittinii.  Arrange- 
ment- are  i)rovide<l  to  oil  the  years  well.  ..   , 

The  .sixteen  inch  lathe  illustrated  ha.s  a  swing  C)ver  the  beil 
of  t6"S  in.,  a  swing  over  the  carriage  of  TOj/;J  in.,  and  may  Yn 
iipiipiied  witli  either  a  three  or  a  five  step  cone  driving  pulley. 
I  he  hack  gear  ratio  with  the  ^live  step  cone  is  to  to  I.  Double 
iiack  gears  are  j»ri>vided  with  the  three  .stop  cone,  the  back  gear 
r;iiio>  beiiiy  j'j  and  <>' j  to  1.  The  carriage  ha^  a  bearing 
_'_•  in.  long  ott  liic;  bed  and  the  lathe  Avith  a  ,6  -ft.  beit  .Weigh- 
about  J,OtX)  11)5.  -  .v.. ; 

A  taper  attachment  iiia.\  be  added  l<i  the  lathe  at  any  time  and 
permits   turning  taper-    from  o  to  4  hi.  to  the   foot  and   12  in. 
lont;  at  one  setting.     Where  desired  the  lathe  may  also  bo  fur 
ni-lied   witli   a  draw-in   attachment,  oil   pan   and   a  turret   on  the 
carriage. 

UndekoroUND  RailkoadS  in  Pakis.— Paris  lias  3J  miles  of 
underground  railroad  in  operatioti,  and  23  additional  miles  arc 
in  process  of  construction.  About  350,000  passengers  are  being 
carried  per  day.  The  system  has  a  flouble  track  tunnel  through- 
out, except  where  it  crosses  under  the  Seine,  through  two  iron 
lined  tubes,  each  16.4  ft.  inside  diameter. 


MaSTIK     CaK     ANIt     Lot  cNUiTIVK     pAI.VTIKS'     A.S.nOCI.VTIOX. —  lllis 

as-ociation  will  hold  its  annual  meeting  at  .\tlantic  City,  Sep- 
tember S  to  II.  .\.  P.  Dane.  P..  &  M.  \<.  R..  Reading.  Mass.,  is 
the  secretary. 


.SKI'TK.Mr.Hk  ) 


.\MI:KKAX    KXCil^^EKK   AXJ)   RVir^RnAn-ini^^XAL. 
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PNEUMATIC  PRESS. 


A  recently  dcstjyned  pnMini.itio  ])rt>h,  ^itifaMe  for  railroad  shO]t 
,vork,  is  shown  in  llie  illti-tr.ition.  The  Sprini^lleld  Machine 
i  ()oI  Company,  .S|)ringrKlil,  <  )hio,  designed  and  bnilt  one  of 
ho>e  presses  fiT  their  nwn  use;  it  proved  so  successful  that  the 

inipany  lias  decided  to  niainifacturo  an<l  ]ilacc  them  on  the 
Kirket.  Wheii  suj»plied  witli  an  air  pressure  of  <So  llis.  per  stj. 
i>.  the  press  k  capable  ©iexcrtinii  a  pressure  oiKSoo  lbs.  Art 
n.xiliary  air  pump,  not  sinnvn  in  the  illustrationV  may  be  thrown 
iito  action,  which  increa^s  the  ca]>acity  f.f  the  press  16  27,000 
•1^.  The  base  of  the  macliine  is  of  heavy  consiructioii  aod  latrgC; 
nouvili  to  take  a  piece  of  \vork  40  in.  wide.    -  ,'.     ;^'-- ■;■'■:■  >-:i.-';yi 

The  opening  in  the  base  casting  extends  back  beyond  the:  ccri4; 
er  of  the  machine  and  permits  a  portion  of  the  work,  such  as 
1  shaft  or  pinj,,.to  extend  a  considerable  Ui^tanGelK^low^^ 
.f  the  base.    ';'.■''''.-     '■'■-''■'%.''■'■:  ..r^j '■:■;■':.:"-;■  :^''.  ;;v'"; />.;•■•;■  ^.•;  ■  ;■  ■; 

I'he  upper  frame  casting  contains  in  its  center  tlie  air  cylin- 
;ter:,-.i.2  inches  in  diameter,   the  iii-tim   !ia\ing  an  S  incli   ^inikp^i.. 


SI'RINXlfCT.n    i'.NEt-MAtlC    PRKS<- 

ii'  re(juired  i!ie  >iviike  can   lie  niadi-   I-Mb^er.     Tlie  pi-t<«n   is  fitted 
with   tliree   rings,   which   prevents   air   le.ikage.      The    lower  end 

»£  the  piston  rcwl  carries  a  heavy  eireularsltoe,  the  central,  por^, 
'ion  of  wliich  is  filled  with  babbittj  so  that  the  v\»>rk  will  not  be 
I'ruised  when   the   pressure   is   applied.     The    two   tipriid'ts   are 

lireaded  to  permit  adjusting  the  upper  c.'isting  to  the  height  re- 

luired  by  the  work.     l'.y  the  use  of  the  adjusting  screws  the 
]iresi  can.  be  made  to  acconiniodate  a  great  variety  of  w<>l'k. 
The  control  of  the  air   for  the  cylin<ler  is  through  a  valve  at 

lie  riglit-hand  side  of  the  upi)er  frame  casting.  The  valve  is 
N  ery  simple  in  its  operation.  As  it  is  moved  from  the  left-Iiantl 
I'osition  the  piston  is  raised,  wdiile  a  further  mov.ementw-iit  shut 
"fr  all  the  air;  then  by  moving  the  handle  still  further  in  the 
-ame  direction,  the  piston  is  lowered,  vvliich  permits  the  full  air 
pressure   to  be  ajiplied   to   the   work,     it   the   pressure   thus  ob- 

ained   does  not   prove  to  be   snfliciejit,  a   further  >niovtment -  af 


tile  controlling  handle  in  the  same  direction  throws  into  <^>cra- 
ti<m  a  small,  quick-acting  air  puntp,  whicb  is  placed  on  the  top 
of  the  upper  frame,  l)ut  is  not  shown  in  the  illustration.  This 
pump  is  capable  of  raising  the  pressure  to  J-,o  pounds,  when  the 
main  line  is  WuppliedW'ilh  air  having  80  poiinds  pressure  to  the 
square  incli,  Tlie  valve  allows  a  .very  scnsatnl-e  adjustment  of 
the  iiiston  in  either  direction,  and.  iS  so  arranged  diat  the  piston 
cannot  inoye. too  rapidly.  j 


Ife-INCH  PORTABLE  LATHE. 


:  .The-i<T^in^h  ppriablt^  latbe^  ilhisln»t<^<^  lun.  with.  \\»i-  designed 
hr  the  Lotlge  &  Shipley  Machine  Tool  Company,  Cincinnati, 
Ohio,  for  Use  in  Jilting  irante  l)ohs,  turning- stitds,  cttj.j  in  IqtO^ 
niotive  repair  shops;,.    The  nvachine  can  be  \vluvle  the 

bKNiinofivv.  tip«Hi  which  lhvW< irk  is  to  be  done,  :ind  a  consider- 
able savin.y  in  lime  and  strength  can  be  ctti.'Cted  over  the  prac- 
ticd  of  carrying  the  parts  to  be  iktejd;  to  fhe  lathe  department. 
An  iS-inch  lathe  ttsed  for  tlvis  i)«rpoi«e  4i,t  .tlve:ColHiiwo».»d  sbopa 
of  the  Lake  Shore  &  Michigan  Soutiierii was  descri1>ed  on  page 
>)\  of  the  March,  ifj07,  i»ue  of  this  journal  and  a-i6'i-inch 
portable  lathe,  used  at  the  Arigus  sliops  of  the  Canadian  Pacific 
U.iilway  w:as  described  on  page  33  of  Uio  January.  iQoS,  issite. 

I  lie  lathe  bed  is  mounted  on  three  W'beels  ami  may  be  pulled 
about  by  one  man  on  a  fairly  level  floor:  .The  motor  is  of  a 
j'j  h.p.,  fully  eneTosed^eoiistanl  silted  tyi>e  an«l  i^  suspended 
r.ndenuath  the  headst<^ck  and  lk'lte<l  to >.  two-step  toiiepull^^ 
iiioiiiited  upoii  the  back,  gear:  shaft.    T|»^^^  to  be 

liandle<l  does  .liot  rcqtiire ;a  wide.  fang*;.. 'o,f;^i^^  and  tiie . 


J.Olit;fc -jiVf .s;«i4'f;:KV ■  j-okt Aliui-  LxtHi 


VO%i;. 


t\\M>  changes, •whicrvafvjMinickd.  are  th- night  to.  be  anijile.  1  he 
latlie  is  sui)idii-d  w ith  a  Inlt ,fee<l  of  Uyo  changes,  a  |)OwcT  lon- 
giiudin.al  ft-ed  and  a  f ilain  rest;  ii  desired  it  caii  ifc  5iipj»li<Mi 
uifh  a  tajier  atradiiHcnt  •  leg:s  can  aljio  bo  f ttriiiidWd  iii  pla6e  Of 

tile   wlleeK. 


Si.\tv;two  Sk>kY  .iU:ir,tii>ftu-r"P|aiisTrave^^^W^     iiiK'tl  Avitb  4h<? 

>ii])eriiilen<lent  of  bnilding^i  of'STtrw  A^wk  Cityi  for  a  jf*i-story 
structure  tor  the  iMjititable  Lijfc  A.'Sttnince  SociviVv  to  st-md  oti 
the  blf»ck  bounded  by  liniadw;rv.  Aisussati,  Pine  inul  C^vdar  streets, 
liichtdiug  a  t«Jwer.  the  buiJ<bug  Avill  ris«;tO:>  htijj^Ut,of  909  feet 
above  the  cuirb  liiie- exoUisiye  of  a  flag^iiaff/ whicji 
l<vthc  tip  150  feet  lUcre,  The  e>tJmated  cost  is  alviut  $to.<xx\«>>o. 
The  design  is  by  IJ.  IT  Jlnrnhatn  it  C'o.,  and  shows  that  the 
main  building  will  bfe^Vjf  thirty-four  stories  or  4S9  tcct,;with  4 
frontage  of  167  feet  ori  Broadway^  15*  feet  ow  Xaiff^u  street,  304 
feet  on  Pine  streit  and  312  fe«et  on  Cetlar  street.  Above  this  Imild- 
ing  v.ill  ris^e  a  s(ptare  tower  of  2.S  stories  capped  with  .a  cupola, 
the  tower  and  cupola  toeetlier  to  l)e  fjo  feet  high.  The  inaiii 
building  is  io  be  eqitlpped  witli  a  gfOiip  of  thirty-eight  passenger 
elevators  built  in  two  niws  hi  a  corridor  tmi.shed  in  tirn.micntal 
bronze.  Eight  <.f  these  will  run  to  the  top  of" the  tower  exten- 
sion. Xo  detlniie  action  has  Iteen  taken  a^  to  ju-i  when  tli  ■ 
:  luiihlirg  will  be  ercct'ed. 
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37-INCH  HEAVY  VARIABLE  SPEED  FORGE  PLANER. 


The  heavy  forge  planer,  illustrated  herewith,  was  exhibited  at 
the  Atlantic  City  conventions  by  The  Cincinnati  Flaner  Company, 
Cincinnati,  Ohio.  It  was  driven  by  a  15  h.p.  constant  speed 
motor  which  transmitted  power  to  the  speed  box  through  a  raw- 
hide pinion  and  a  cast  iron  gear.  The  speed  box  furnished  four 
changes  of  cutting  speed,  20,  28,  35,  and  45  ft.  per  minute,  with  a 
constant  return  speed  of  80  ft.  per  minute.  The  speeds  are 
changed  by  the  vertical  shaft  and  handles,  sliovvn  at  the  right. 
The  speed  bo.x  is  enclosed  and  all  the  gears  run  in  oil. 

The  bed  is  made  of  extra  length,  so  that  there  is  very  little 
overhang  of  the  table  when  planing  at  full  stroke.  The  V's  are 
fitted  with  automatic  roller  oiling  devices.  The  table  is  carefully 
designed  for  unusual  strength  and  stiffness  and  is  arranged  with 
a  dustproof  feature  which  prevents  the  chips  from  falling  into 


to  tlie  fact  that  it  is  frequently  necessary  to  look  at  the  tool  .  - 
rub  it  up  with  an  oil  stone,  it  has  been  heretofore  a  little  troubi 
some  to  pull  them  out  on  account  of  this  spring;  with  this  littK 

handle  it  is  only  necessary  to  push  the  handle  down  and  the  tori 
block  may  be  pulled  out  its  full  limit.     Provision  is  made  so  t!i 
.side  heads  may  be  attached  to  machines  not  equipped  with  tlu 
when  purchased,  at  any  future  time.    A  patent  elevating  devic 
is  located  at  the  center  of  the  arch  and  provides  a  third  bearin 
for  the  elevating  shaft,  distributing  the  pull  equally.     This  d  ■ 
vice  IS  driven  by  a  belt  connected  to  the  pulley,  motmted  on  t!' 
brackets  above  the  speed  box,  which  is  in  turn  driven  from  th 
speed  box  shaft.    Ordinarily  the  elevating  device  is  driven  dircc 
from  the  speed  bo.x  shaft,  but  the  construction  of  this  particulav 
machine  would  not  admit  of  doing  this. 

A  combination  friction  insures  positive  feed  when  the  heavieS' 
cuts  are   being   taken.     The   shifter   is   provided  with   a   safety 
locking  device  to  prevent  the  table   from  starting  ex- 
cept at  the  will  of  the  operator. 


CINCINNATI   37-INCH    HEAVY   FORCE    PLANER. 

the  V's.  A  complete  shifting  mechanism  is  furnished  on  both 
sides.  A  considerable  improvement  has  been  made  in  the  tum- 
bler, the  surfaces  of  the  tumbler  and  dog  which  come  in  contact, 
being  designed  so  that  these  parts  roll,  instead  of  slide  on  each 
other.     Wear  on  these  parts  is  thus  practically  eliminated. 

The  housings,  of  heavy  box  construction,  are  carried  down  to 
the  bottom  of  the  bed  and  are  fastened  to  it  by  heavy  bolts  and 
dowel  pins;  in  addition  they  are  secured  to  it  by  a  long  tongue 
and  groove.  They  are  tied  at  the  top  by  the  heavy  box-shaped 
arch.  The  cross  rail  has  large  bearings  on  the  housings  and  is 
stiffened  by  an  arch-shaped  brace  at  the  rear.  It  is  of  sufficient 
length  to  allow  either  one  of  the  two  heads  to  traverse  the  full 
width  of  the  table.  The  heads  are  of  a  new  shape,  the  end  of 
the  tool  block  and  slide  being  made  round  to  clear  projecting 
corners  on  angular  work.  They  are  provided  with  taper  gibs, 
and  the  slides  are  hung  on  ball  bearings.  The  heads  are  made 
right  and  left,  and  are  provided  with  automatic  feed  in  all  direc- 
tions. Side  heads  are  fitted  on  both  housings,  with  independent 
power  and  hand  vertical  feed,  and  can  be  run  below  the  top  of 
table  when  not  in  use.  The  handles,  which  control  the  feeds, 
travel  up  and  down  with  the  heads  and  are  therefore  always 
convenient  to  the  operator.  The  side  head  tool  block,  to  which 
the  planing  tool  is  fastened,  is  fitted  with  a  little  handle  for 
throwing  out  the  spring  which  holds  it  down.  The  tool  blocks 
on  the  rail  heads  fall  back  in  place  by  gravity,  but  on  the  side 
heads  it  is  necessary  to  use  a  spring  to  force  them  back  in  place. 
When  thcv  are  moved  out  slightly  on  the  return  stroke,  owing 


The  Re.\l  Plrpose  of  the  Stores  Department. — 
First :  To  furnish  material  when  and  where  it  is 
wanted. 

Second :  To  properly,  promptly  and  economically 
care,  handle  and  account  for  it. 

Third :  Proper  inspection  and  check  to  see  that  the 
railroad  gets  what  it  buys. 

Fourth :  To  maintain  standards  by  seeing  that  the 
proper  name  and  description   is  maintained. 

Fifth:  Classify  and  place  requisitions  far  enough  in 
advance  and  in  such  quantities  as  to  enable  the  pur- 
cliasing  agent  to  make  judicious  purchases. 

Sixth :  Classify  and  order  material  in  such  quanti- 
ties as  to  get  the  benefit  of  carload  rates  of  freight. 

Seventh :  Finance  resources  by  keeping  material  in 
as  few  places  as  possible,  and  in  such  shape  that  it  is 
ready  to  move  when  required. 

Eighth :  Prompt  and  certain  deliveries  only  in  such 
quantities  as  are  actually  needed. 

Ninth :  Keep  only  a  minimum  amount  of  material 
on  hand. — H.  C.  Pearcc  before  the  Railzi-ay  Storekeep- 
ers' Association. 


Large  French  Metal  Working  Plant. — The  Creu- 
sot  works  of  Schneider  &  Company  in  France  occupy 
an  area  of  about  3,300  acres  and  extend  uninterruptedly 
for  a  distance  of  three  miles.  The  different  departments  are 
connected  by  a  system  of  railways  200  miles  in  length,  with 
a  rolling  stock  of  55  locomotives  and  1,600  cars.  The  num- 
ber of  employees  of  all  classes  varies  from  15,500  to  16,000. 
— American  Machinist. 


Exhaustion  of  Our  Coal  Supply. — The  exhaustion  of  our 
coal  supply  is  not  in  the  indefinite  future.  The  startling  feature 
of  our  coal  production  is  not  so  much  the  magnitude  of  the 
annual  output  as  its  rate  of  growth.  For  the  decade  ending  in 
1905  the  total  product  was  2,832,402,746  tons,  which  is  almost 
exactly  one-half  the  total  product  previously  mined  in  this  coun- 
try. For  the  year  1906  the  output  was  414,000,000  tons,  an  in- 
crease of  46  per  cent;  on  the  average  annual  yield  of  the  ten 
years  preceding.  In  1907  our  production  reached  470,000,000 
tons.  Fifty  years  ago  the  annual  per  capita  production  was 
little  more  than  one-quarter  of  a  ton.  It  is  now  about  five  tons. 
Estimates  of  coal  deposits  still  remaining  must  necessarily  be 
somewhat  vague.  The  best  authorities  do  not  rate  them  at  much> 
over  2,000,000,000,000  tons.  If  coal  production  continues  to  in- 
crease as  it  has  in  the  last  ninety  years,  the  available  supply  will 
be  greatly  reduced  by  the  close  of  the  century.  Before  that  time 
arrives,  however,  resort  to  lower  grades  and  sinking  of  mines 
to  greater  depths  will  become  necessary,  making  the  product 
inferior  in  quality  and  higher  in  price. — James  J.  Hill  before  the 
Governors'  Conference. 
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WHAT    THE    RAILROAD    CLUBS    WILL    DO    IN 

SEPTEMBER. 


Canadian  Railway  Club  (Montreal). — R.  E.  Johnson,  of  the 
Canadian  Fairbanks  Company,  Montreal,  will  present  a  paper 
on  "Gas  Producer  Plants,"  September  1st,  at  the  Windsor  Hotel. 
Secretary,  Jas.  Powell,  P.  O.  Box  7,  St.  Lambert,  near  Montreal. 

Central  Railn'ay  Club  (Buffalo,  N.  Y.). — W.  H.  Evans,  mas- 
ter mechanic  of  the  International  Railway  Company,  will  read  a 
paper  on  "Electric  Traction  vs.  Steam  Railroad  Operation,"  Fri- 
day, September  nth.  This  is  also  the  date  of  the  fall  outing 
of  the  club.  A  boat  trip  will  be  taken  down  the  Niagara  River, 
leaving  at  10  a.  m.,  and  dinner  will  be  served  on  Grand  Island 
at  2 :30  p.  M.  The  return  boat  will  reach  the  city  at  7  p.  m.  The 
regular  meeting  of  the  club  will  be  held  on  the  boat  en  route. 
Secretary,  Harry  D.  Vought,  62  Liberty  street.  New  York  City. 

*Iowa  Raiki'ay  Club  (Des  Moines,  la.) — Meets  September  1 1. 
Secretary,  W.  B.  Harrison,  Union  Station,  Dos  Moines,  la. 

Nezi>  England  Railroad  Club  (Boston). — Next  regular  meeting 
Ocotber  13th.  Secretary,  George  H.  Frazier,  10  Oliver  street, 
Boston,  Mass. 

New  York  Railroad  Club  (Neiv  York  City). — Raffe  Emer.son, 
assistant  engineer  of  methods,  Atchison,  Topeka  &  Santa  Fe 
Railway,  will  present  a  paper  on  "Handling  Locomotive  Sup- 
plies; Value  of  Proper  Handling  of  Supplies;  Supply  Costs  and 
Accounting;  Design  of  Items  of  Kngine  Equipments;  Methotls 
of  Handling  Supplies  and  Equipments;  Results,"  Friday,  Sep- 
tember i8th,  at  the  Engineering  Societies  Building,  29  W.  39th 


street.     Secretary,    Harry    D.    Vought,    62   Liberty    street,    New 
lork  City.:.  ... 

*Northern  Railzcay  Club  (Duluth.  Jl/»««.).— Meets  September 
25.  Secretary,  C.  L.  Kennedy,  401  West  Superior  street,  Duluth, 
Minn. 

North-West  Railway  Club.— This  club,  of  Minneapolis  and  St. 
Paul,  has  discontinued  its  meetings  for  the  present  season. 

*Rail'<vay  Club  of  Pittsburgh  (Pittsburgh) .—Maeis  September 
25.    Secretary,  J.  D.  Conway,  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 

*Richmond  Railroad  Club  (Richmond,  I'a.).— Meets  Septem- 
ber 10.  Secretary,  F.  O.  Robinson,  8th  and  Main  streets,  Riclt- 
mond,  Va.  .     '  ■     •" 

:*/?oc*y  Mountain  Raik^'oy  Club  (Denver,  Co/o.).— Mit-ts  Sep- 
tember 8th.  Secretary,  M.  M.  Currier,  Box  229,  Colorado  City, 
Colo. 

.St.  Louis  Railxcay  Club.—Vrui.  L.  E.  Young,  director  irftlirV 
School  of  Mines  and  Metallurgy,  Rolla,  Mo.,  will  address  the 
meeting,  Friday,  September  nth.  The  exact  subject  has  not  yet 
been  announced.  Secretary,  B.  W.  Frauenthal,  Union  Station. 
St.  Louis,  Mo. 

Western  Railzcay  Club  (Chicago) .—Arthur  Hale,  chairman 
of  the  car  service  committee  of  the  American  Railway  Associa- 
tion, will  address  the  club  on  Tuesday  evening,  Septemlx^r  15th. 
Secretary,  J.  W.  Taylor,  390  Old  Colony  Bldg.,  Chicago.  111. 

^Subject  for  discussion  apparently  not  yet  determined  as  no  re|>Iy  was  re- 
ceived from  the  secretary  uji  to  "the  time  of  jroinR  to  press.  It  is  as- 
sumed   that    there    will    l>e    do    change    in    the    time    of   holding    the    regular 

moetinir. 


UNIQUE  ADAPTATION  OF  SHELBY  TUBING. 


At  a  banquet,  recently  given  to  the  officials  of  the  National 
Tube  Company  at  Pittsburg,  the  dishes  used  were  formed  (not 
cast)  from  Shelby  seamless  steel  tubing.  As  shown  in  the  illus- 
tration, the  material  was  hammered  flat  for  the  knife  blade  and 
spoon  handles,  was  curved  in  or  out  for  the  bowls  of  the  spoons 


and  for  the  plate  and  saucer,  was  left  in  its  original  shape  for 
the  napkin  ring,  was  expanded  at  one  end  into  several  times 
its  original  diameter  for  the  goblet,  and  was  formed  into  a  bell. 
It  is  said  that  over  three  hundred  uses  have  been  found  for  this 
tubing,  and  new  uses  are  constantly  being  added. 


PERSONALS 


R.    E.    Fulmer   has   been   appointed   master   mechanic   of   the 
Tremont  &  Gulf  Ry.,  with  office  at  Eros,  La. 


The  office  of  the  superintendent  of  motive  power  of  the  Mex- 
ican National  R.  R.  has  been  transferred  from  Laredo,  Tex.,  to 
San  Luis  Potosi. 


W.  C.  Hayes,  superintendent  of  the  Erie  at  Susquehanna,  has 
been  appointed  superintendent  of  locomotive  operation,  with 
headquarters  in  New  York. 


H.  E.  Lind  has  been  appointed  storekeeper  for  the  Erie  R.  R. 
at  Susquehanna,  Pa.,  vice  T.  H.  KeflFer,  resigned.  H.  J.  Ack- 
worth  succeeds  Mr.  Lind  as  storekeeper  at  Kent,  O. 


R.  B.  Smith  has  been  apiwintcd  foreman  of  motive  power  and 
equipment  of  the  Cincinnati,  Lebanon  &  Northern  Ry.,  at  Ren- 
dleton,  0.,  succeeding  John  Stutter,  resigned. 


William  Henry,  assistant  master  mechanic  of  the  St.  Louis  & 
San  Francisco  R.  R.,  at  Memphis,  Tenn.,  has  been  appointed 
master  mechanic  with  headquarters  at  Sapulpa,  Okla. 


William  Baird,  general  car  inspector  of  the  Chicago,  Burling- 
ton &  Quincy  Ry.,  has  been  appointed  shop  superintendent  at 
the  Plattsmouth,  Neb.,  shops,  succeeding  H.  J.  Helps,  resigned. 


W.  Hamiiton,  acting  locomotive  foreman  of  the  Grand  Trunk 
Ry.,  at  Palmerston,  Ont.,  has  been  appointed  locomotive  fore- 
man at  Stratford,  Ont.,  succeeding  J.  A.  Mitchell,  resigned. 


.J.  A.  Mitchell,  locomotive  foreman  of  the  Grand  Trunk  at 
Stratford,  Ont.,  has  been  appointed  locomotive  foreman  of  the 
Grand  Trunk  Pacific,  with  office  at  Rivers,  Man. 


C.  E.  Gossett,  master  mechanic  of  the  Chicago,  Rock  Island  & 
Pacific  at  Armourdale,  Kan.,  has  been  appointed  master  mechanic 
of  the  Iowa  Central,  succeeding  T.   M.  Feeley,  resigned. 


G.  W.  Taylor  has  resigned  as  division  master  mechanic  of  the 
Atchison,  Topeka  &  Santa  Fe  Ry.,  at  Newton,  Kan.,  to  become 
superintendent  of  motive  power  of  the  San  Antonio  &  Aransas 
Pass  Ry.,  with  headquarters  at  San  Antonio,  Tex.,  succeeding 
G.  W.  Butcher,  resigned. 
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37-INCH  HEAVY  VARIABLE  SPEED  FORGE  PLANER. 


1  Ivt;  liciivy  forgt  planer,  HlustraHHl  iKsrewuh,  was  «xhibito«l  ;ir 
; Ik- ..VtlmiJkvt "iiy  c?invv-uiiwv}*  l>y  Vhc  Ciin-ituiati  I'l;iiur  C< 'ini»aii> . 
Cinoiii>l:'iti.  Oliio.      It   was   Ow  ♦*    '5   li-P-   OMistaiit    <|h-i<1 

^^li•f^>r  \vhich  li'anHiulUMl  jM)\vcr  to  llio  sjkciI  bux  ttiri>u!;;li  a  raw 
hk\c  \m\i6u  and  il: di?*-  irou  gi;^tir..  . T,ive: ^pcetl  bdx  furnished  f « nir 
chaiHJtS.of:):iitlmg-Sj^«Vji^  j{<, .35,  iUul ,43  it.  per  nviinitc,  with  a 
onh.staUt  rWiVm  :>l>fH^V  «*f  ^».  It.  Ikt  't""^''<'-  f '»^'  ^|»«:*^'I>  arc 
cliatviri-<l  !>y  llic  ycxtival  -'•hait  aiifl  hainlk-'>.  >bu\vu  at  \W  viyht. 
Tho-  >f»)i.'yil  b«>x  is  .t-ricU>>'M},  aivl  all  tlic  if«»rs  nut  in  oil. 

i  hc>  bc<l  ihVilxi(k\  61'.  i-xtr^^^^^^  »<•  ilial   thi-rc  ,i.<  A-£iy  litlK 

ovvrhany' Iff  the  taWi'  wluiv  plaiiiiiir  at  full  virnk«.-.  "I'bc-  \"s  aiv 
titt* (|  with  aUtoHintic  n>lU'r  I'ibi'.i;  tk'viio>.  I'Ik:  tabk-  is  cartfully 
dr.>i^n«.d  u>r  iilHiSiui  strcnjiitJv  and  stiffness  and  is  arraniitd  with 
a  <lustproof  -fii-atJUrc-  >vhii'h  jvrvVortls  the,  f hips,  fn.ni   lallini;  iiit» > 


I  V(  r •S:  K  \Ti  17- 1  N't- Ji  >i  FTAvv  F(  iKoi:  vi.  \  x  1  k 


'.][■  \  '-  \  o<'nii)lr!t.  -■.hitiHiv;  nKv!iani»ni  i>  lurni^lutl  on  both 
-hiv-.  A  i:'>ii>i<krabk  iniproM  iiunl  iias  btrn  niatk  in  tlic  tinn- 
bkr,  ihy  suriai-c-s  wl"  rlic  iunjljkr  and  do.y  which  rDuio  in  contact, 
iK-inifif'  Jt.sigittt-»I  sa  timt  ilitve;  iKJrts  Vfoll,  ijfstead  of  slide  on  cacli- 
•In  r  AV'^ahori"  tht;sip  iKirls  IS  thn?  praciically  ditninatcd 
I  hr  ]»riusJniL;s,  (rf  heaVy  V«v  rrinsthictinn.  are  carried  d<>uii  t.i 
:  he  hot  turn  of  the  bed  ami  are  fa>teni<l  t<>  it  by  lieavy  bolts  and 
lowt'Kpiils;  in  arklitibii  tijcy  are  seciirvd  t^v-i^^  Iw.a  loiig  toniiu- 
;nid  =  )j;ro6Ve.  Tlxtyv  are  tii'd  at  the,  top-  IVy.  the  heavy  bos-shaped 
arch.  The  cross  rail  hri>.  laru'e  bearinus  on  the  hri>u>in;j;s  and  i< 
~tiff:ene<l  by  an  arch  shaped  Ivraec  at  the  rear.  It  is  of  sutlicient 
length  to  alkiw  either  one  of  the  two  heads  to  traverse  the  full 
width  of  the  t;ibk.     The  hefifls  nrcr olfa  tie^^^^  tl»e  end  of 

the  tool  Wock  antl  slide  bein;;  inadc  round  to  ekar  projectini.; 
ijvrners  on  angular  work.  They  are  providid  with  taper  .uib-. 
an<l  the  slide?  arc  hun^  on  ball  bearin.ys.  Ihe  luads  are  made 
rivibt  and  left,  an4  arc  pTOvidcclvvilhaiitoin.'itic  feed  in  all  direc 
ti'ii-.  .Side  heads  are  iVlted  f>h  both  hon^injiS,  with  independent 
power  ami  hand  Vertical  fec/1,  and  can  be  run  below  the  top  of 
takic  wlien  not  in  nse.  The  handles,,  whicii  c 'lurol  the  feeds, 
travel  up  ami  down  with  the  lleads  and  are  therefore  always 
iTHtvenfent  to  the  opt^rator.  "The  '^ide  Inad  i"-'I  l»l<.ck.  to  which 
the  |)Ianinsi  t«M»l  i5  fa.'^tened,  i.^  fittetl  with  a  little  handle  fur 
thr<'wintjr  nut  the  >prinj: which  hf^hls  it  diiwn.  The  tool  blocks 
oil  the  rail  heads  fall  biick  in  ]dace  l>y  gravity,  but  on  the  side 
heads  It  j*  necessary' 10.  use;  a  j^priuK  to  .force  tluni  Iiack  in  i>lacc. 
When  thcv  arc.'inoved:Ottt -slicditly  on   jltc  r<tiirn   -trokc  ouinj^ 


lo  ihe   laii   iliat   it   i-   fiei|nenliy  nece-<>ary  lo  jo.ik  at  the  :•>■ 
nil"  it  lip  with  an  oil  stone,  it  lias  been  hcretolure  a  little  tr.M: 
-oiin-  to  pull  tluni  out  oil  account  of  iliis  sprinji'./with. rllis  Iv 
handle  it  is  only  necessary  to  push  the  handle  down  and  th< 
i>Iock  may  be  i)ulled  out  its  full  limit,     i'r.nision  i-  made  -. 
-ide  heads  may  be  altaclied  to  machines  m.«t  equipped  with  '' 
when  purchased,  at  any  future  time.    A  patent  etcyatingVle\. 
is  located  at  the  center  of  the  arch  and  ptovidcs  a  third  hear- 
tier  the   elevaiini;    -^baft,    disiributint;    the   pull    niiL'tliy.       Tliis    , 
\  ice  is  driven  by  a  belt  connected  to  the  pulley,  monntcd.ijii  • 
l»rackets'»I)Ove  the  s}K'ed  box.  which  is  in  tiirn  driven  ft-irtifT 
^IKcil  box  shaft.    Ordinarily  ilu  elevating  device  is  driveij  <li)' 
iroiii  tiic  speed  box  shaft,  but  the  con  .-struct  ion  of  thisipartic.ui 
machine  wouM  not  .admit  of  doiu.i;  thi^^. 

.\  combination  friction  insures  positive  feed  when  the  heavi< 
em-   ;ire   lieinj,'   taken.     The    shifter  is   provided   with   a    saf- 

lockinji   device  to  prevent  the  table   from  startintr:' 

cc  pt  a;   Mic  will  of  the  O(pej:ator. 


iiu:  RuAt.   Pcw-nvif:  r)F  ■THi'.' Stom;3   r>f,rARTMic'x-r 
First :    To    ttirnish  material    when "  af»d    where  4t 
w.mtcd. 

Second:     To    i)rc»i»erly,    promptly    atid    econ<>nucaJli> 
rare,  handle  and  account   for  it.  •  ,:..,,•■ 

i'liird  :     Proper  iiisjiection  and  check  to  sec  that  *: 
r.iilr^iad  .liiIs  what   it  l)uys. 

I'ourlh :    To.  mahitain   standards  by  peeing ;  that  ;' 
proper  name  and  descrif»tion   is  maintained.     .;.;.  ; 

liftli:    (."la-'sify  and  place  re'iuisitions.  far  cnbtt^h 
advance  and  in.  such  quantities  as ■  to  ctistble  ^he  pr. 
ehasinji  .nKCnt  to  make  judicious  . purchase?; 

Sixth;     Classify  and  order   .naterial   in    >-nch   r|uan- 
IS  as  to  yet  the  benefit  of  carload  rate>  of  frei^Ii-. 

Seventh:    Finance  resoiirces  by  keepin.u   nvaleria)   1 
.1-  f.  w  idacc&  as  posstbt^',  ami  in  such  shape^lhat  it 

.iil\    to  move  when   refnnreil.  !,  \  . : 

llicrhth :    Prompt  ami  certain  (kli\erir<i  onlv;  in  ?U' 
i|naiitilies  as  are  actually  needed.  '■".'. 

Xmtb ;     Keep  onl}'   a  nn'ninuini   am6unt   of  .materi 
on  hatid.— //.  C*.  I'ciiyicir  before  thi\ftaik^^^^ 


L.\i;i.j.  FRfex^H  '3iTE:T.^^  \VoitKiVG  Pl.wi. —  iiu-  (Jrci; 
sot  works  of  Sclnieider  &  Company  in  France  occupy 
an  area  oi  about  3,300  acres  and  extend  nniriterrnpteclly 
for  a  distance  of  three  miles.  The  different  departments  are 
coimected  by  a  system  oi  railways  200  mites  in  lensrrh.  witb 
a  rollinjr  stock  of  ,^5  locomotives  and  1,600  cars.  The  nani 
ber:dt  employees  of  all  classe.s;  'vetrics  frotn  15,560  to.  ifijooo. 
^Anicrican  Machinist. 


F.XH-MSTioN  OF  OuR  CoAL  SuppLY. —  The  exhaustioii  of  our 
coal  supply  is  not  in  the  indefinite  future.  The  startling  feature 
of  our  coal  production  is  not  so  much  the  matrnitude  of  the 
annual  output  as  its  rate  of  growth.  For  the  decade  ending  in 
1905  the  total  product  was  2.832,402,746  tons,  which  is  almost 
exactly  one-half  the  total  prodtict  previously  mined  in  this  coun- 
try. For  the  year  if)o6  the  output  was  414,000,000  tons,  an  in- 
crease of  4h  per  cent;  on  the  average  annual  yidd  of  the  ten 
years  prcciMJing.  In  1907  our  production  reached  470,000,000 
tons.  Fifty  yiars  ago  the  annual  per  capita  production  was 
little  more  than  one  quarter  of  a  ton.  It  is  now  about  five  tons. 
Kstimates  of  coal  deposits  still  remaitiin.!;:  must  necessarily  be 
si>mewliat  vague.  The  best  authorities  do  not  rate  them  at  much 
over  2,000,000,000,000  tons.  If  coal  production  continues  to  in- 
crease as  it  has  in  the  last  ninety  years,  the  available  supply  will 
be  greatly  reduced  by  the  close  of  the  centurj'.  Before  that  time 
arrives,  however,  resort  to  lower  grades  and  sinking  of  mines 
to  greater  depths  will  become  necessary,  making  the  product 
inferior  in  quality  and  higher  in  price. — James  J.  Hill  before  the 
Governors'  Conference. 


S|  I'll   MIIKR.    11K)8. 
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WHAT    THE    RAILROAD    CLUBS     WILL    DO    IN 

SEPTEMBER. 


Cauadkin  Kaih>:ay  Chib  { Montreal). — R.  K.  Jolinson,  of  the 
Cana<lian  Fairbanks  Company,  Montroal,  will  present  a  piper 
on  "Gas  Producer  Plants,"'  September  ist,  at  tlu  Windsor  Hotel. 
Secretary,  Jas.  Powell,  P.  ( ).  P.ox  7.  St.  Laml)ert.  near  Montreal. 

Central  Kailieuy  Cluh  (liuffalo,  .V.  )'. ).— W.  H.  ICvans.  mas- 
ter tnechanic  of  the  International  Railway  C"omi)any,  will  read  ix. 
paper  on  "Mlectrie  Traction  \  >.  Steam  Railroad  Operation,''  I'fi- 
(iay.  Sei)tember  iitli.  Tliis  is  also  the  date  of  the  fall  outing 
(-1  the  club.  A  boat  trip  will  be  taken  dowti  the  Niagara  River, 
K'lvi.ng  at  10  A,  m..  and  dinner  will  be  served  t>n(irand  Island 
■^t  3:30 >.  »U  Tlu-  riturn  boat  will  reach  the  cjty •at-7  pi  itfiv/XIlC; 
re^jular  nieetinj*  of  the  club  w  HI  Ik-  held  on  the  l>oal  x-n  ToUto. 
Secretary,  Harry  J).  Vought.  6_'  Lilnrty  street.  .VewA'ork  City.     .^ 

*J(nea  kdilieay  Club  iJ>es  .\J nines,  /i;.)  — Meets  September  if > 
.Secretary,   W.   K.   Harrison,   Union   Station.  DcsMoines,  la. 

Xexe  linijUmd  Railroad  Club  (Boston). — Xext  regular  meeting 
Ocotber  i.^th.  Secretary,  (ieorge  H.  Fr^zicr,lo  .Oliver- strfct, 
l>oston,  Mass. 

Arte'  York  Railroad  Club  (Ncio  York  C  (/y  K— RatYe  lvmer>on, 
assi.stant  engineer  of  metluHls.  Atchison,  'i'opeka  &  Santa  I*"e 
Railway,  will  present  a  paper  on  "Handling  Loccmiottve  Sup 
plies;  Value  of  I'rojjir  Handling  of  Su}>plie-i:  Supply  Costs  and 
.\ccountiiiK ;  Design  of  Items  of  jjigiiu'  Ftpiiimu  nts ;  Metliodn 
i>t  Handling  Su]tplies  and  l-".(|uipments;  Results,"  I'riday,  Siii 
teniber    iKth,  at   the    luigine*.  rini.:    S<K*ieties    HuiMiug,  -""^  W     .V»th 


i5trcet.Si>cfetaryy  .Harry   U:  Vouglit,6iUberty   street,'   Xew 
ibrk  City. 

*\ortliern  Raiheny  Club   (Ihdulli.  .l//;/n. ).— ;Mvets  Scfitember 
2.<i     Secretary,  C  L;  .KcnHcdy,  401  VVcst  Supcrutc  street;;  OulufTh, 

-:Miim.  -V    •   :".:':':^' :-'.-i::^:''-'^:}^c^^:-^--:A'^ 

.\ortlt-H\-stRaiksJdy  Club.~-^lih^^^^^^  St 

1  'anl,  has  ili.scontinued  it*  meeting*  for  the  presetit  isf ason, 

.,  ,*Raihjeay  Cluh  of  Pittsburgh  (/'//r«/>«n//.'.^.— ^lot^ts  Scptonilici 
%5-     Secretary,  J.  U  Ownv^iA,  P.  it  i^ yji.^  R.  R.,  Fittshvirgh.  Pa^ 
•  *RichmoHd  Railrtnid  Club   (  Riehnroud':  J  'a. ) .— Mi  v  t s   Septeui 
Ikt  10.     Secretary.  F.  <  ).  Ro|)itiv,,ii.  Nth  ,iii<l   Main  ^tr..t-.   Ki.ti 

*Roeky.  XhiUntaiii  Rarl;^,iy^  X^lahif)i:a;;c^  Se|i 

teniber  >5th;    S^cntarj^  ^i:  M>  Otffrierv^"»\  iiiii  !C»*k»r:»«1i>  Cft\ 
■^■Cphi..    -\    ;-.    ;    .      -_':'.y\/.  ■  :r.y  :.'-:■  •[■:■'"■■■■:■:..::'■  ;- ,-•,.  vv:  .^.■■■v■■•:- 
'  '■■    St.  Louis  RuthK-ay  ChS.'^VTiti/  ^^ 
Schw>I  ©r^Mines  ami  Afetaflftrgy.   K..!la.  AlffV  addres>   ihv 

meetiflg^  Frida^v  Septeinber  nth.     rbv-exact  >tibject  lia^i.iiot  yet 
been  annomice<i;     SecrelarVj   B.,  \y;  FraiteHtlwil,  Finon   Sliiti(>ti. 

St.     Louis,      ^lor:.,/  ;■^;^^■    '-\/^^,:  .■■'■"'>-■.'.■•■■:-.;',-;     ..  ■  "v 

tVesti^rtt  RaJheijy  (JJuh^  i0<fanQ^-^  chaimian 

of  tlw  car  service  vtxmniittee  of  the  Aiuericati  RaiKvajr  Ass<>tgia 
lion,  will  addfe<s  tile  club  V.n  Tuesdity  evening,  SepteuTber-iSlI). 
Secretary,  J., >V:n^iiyM»»u.i{t»t>tH(d 

■  SiiiMiE'ct  f'.t'  ili'fii<«i.>ti-,api>;ii«iit1y  «i«)t  yet  (tcti'HiTtHiNl -aK  h<>  r»iil>;  »-.-is  i«- 
Cfivt-I  fioni  «(ie-  -iVri-t.-ii},  1144  t  r  jtu-  ttiiH'  >'i  tfoins^  t«V  |»rf>»s.  iv  i.  a- 
smiif.t    that    thcTv   wili;:<«t.-.  jk.",  HuiiiSi-    >f    tlic-  liint  iif  iiotJUiK    %hv   rtrgul^x 

.  nioftiiit!.:  ■         -■-.'.    -.■■  .yy '■'■:■■■:■_■''  "  ■    'v  •■*' "     '-"''■'■      '.,:.''    ■■'■'^-    '■'■' 


UNIQUE  ADAPTATION  OF  SHELBY  TUBING. 


At  a  baiKjuet,  recently  given  to  the  officials  <?£  the  Xational 
rul)e  Company  at  Pittsburg,  the  dishes  used  vyerci  formed  (not 
cast)  from  .Shelby  seamless  steel  tubing.  As  shown  in  the  illus- 
tration, the  m.iterial  was  hammered  flat  for  the  knife  blade  and 
s])ooti  h.indUs,  was  curved  in  or  out  tor  the  bowls  of  tiie  spoons 


an<l  for  the  plate  and  saucer,  was  left  in  its origiiiaF^hape  for 
tlie  napkin  ring,  was  expanded  at,  o«e  end  into  several  times 
its  original  diameter  for  the  goblet,  and  was  forme<l  into  a  Ix-U. 
It  is  said  that  over  three  hundred  uses  have  been  founti  for  lhi> 
tubing,  auU  new  uses  arc  cojihtanlly  being  jdded. 


PERSONALS 


R.    K.    Fulmer    has    been    appointed  master  mechanic   of    tlic 
Fremont  &  Gulf  Ry.,  with  office  at  Erps,  La. 


The  office  of  the  superiiUendent  of  mr>live  power  of  the  Me\ 
ican   N'atiijual  R.  R.  has  been  transfernd   from   Laredo,  'Ce.x.,  to 
San  Luis  Potosi. 


W.  C.  Hayes,  superintendent  of  tlu-  Frie  at  Sils(|m^ianti.i.  ha-. 
l)een  appointed  superintendent  of  joct>ii»tiv<.  oiK:f:aH(>ii,  with 
headcptarters  ill  Xe\v,  York.  ••  ':;^w-'  -      -/^ 


H.  E.  Lind  has  t>een  af>point«/«l  ^t6ri:lceel)cr  fw  tlw*  Kriv  K^  R. 
at   Susquehanna,   Pa;; >r«^Tt;ii>  Keflter,vresiguvd.    :M.  j,  Aek 
Avorth  siicceeds  Air.  IJiid^^aW  5!«rekce^^^ 


R.  r..  .Smitli  has  lK.en  appointed  ftVein-tn  of  in»nive  power  aii<l 
equipment  of  the  Cindmiati,  Lebanon  &-  XortherH  Jty^  .at  Rtril- 
dleton.O,   succeeding  John   Sttuter^..resigu<(i.  '       '      '^"      ~' 


William  1  lenn,  assistant  inaster  ttKciiaMic  trf  Alie  St,  Lc»Diis  &• 
San  pTanciscnj  R,  R.,  at  Meinphis  Ti^nv;;^  lK*n  apiviinted 
tnaster  mechanic  with  head«|iuirters  at:  Sapiilpa,  duUt 


William  Haircl.  geiieraf  cai'  ihsiK'Ct<»r  V»f  ^^ 

ton   &   (Juincy    Ry.,   has   r»een   app»>fnfed    shop   superintendent    a' 
the  Plattsmouth,  XeLv-slwps,  succeeding  H    j     1 1 el}i6j  resigned 


--r^- 


W  .  I  lamJIttirtv acting  1<>crtnvMivv  i<ireman'  of  the  (fr.ind    J  runk 
Ry,  at   Pahtierston.  Out.,  Has  been,  appointed   loeomotjw    for^ 
maiv  at  Stratfor*!,  OJit.,  succeeUinif  J^;  A^  AliidnH^  resigned. 


/■  Jf,^.;A;  Mitchell,  locomotive  foreniaiK«if  the  (irfflMl  Truiijv  a» 
Stratford,  Out.,  has  been  appointed  l<HNMnotiveri[orenia«  ■(•f  tiK' 
Cfai^  Trwik  Pa|^ific,A\ith  office  at  Ri^er;^ 


G.  F,..Gossett,ni;i si er  mechanic  (tf  the  OiJcago.  R.H-+.  Inland  \ 
Pacilic  at  Amiourdale,  K;iji..  has  beeji  ..-ippointed  ni;ister  mechaiiic 
of  the  Iowa  Central,  sUcix-edingT^^r/FtVley    resigned.     '  -  "'■ 


(i.  \V.  Taylor  has  resigned  as  divisiiMi  »k:Hter  .im.*chanic  ... 

Atchison,  Topcka  iS:  Sauta  F«i  Rv;,  at  N?wt»tn.  Kan.,  to  beawie 


of  the 

^  --,,.,  ^..... ..^ beccwu 

ler  of  the  San  .VtitonKV  &  Arailsas 


Miperintendent  of  motive  power  01   ine  r>aii'.vTUomo  jis:  .^railsas 
Pass   Ry..   witli  headqu.irters  at  ^a«  Antmiio,  Tex.,  sticceeding 


C  W.    liuteiur,  resigned.    ' 
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J.   H.   Miinro  has  been  appointed  locomotive   foreman  of  the 
Canadian  Pacific  Ry.  at  Muskoha,  Ont. 


George  WagstafT,  supervisor  of  boilers  of  the  New  York 
Central  Lines,  has  resigned,  eflPective  September  i,  on  which  date 
he  will  take  service  with  the  Railway  Materials  Co.,  of  Chicago. 


G.  H.  Davis,  master  mechanic  of  the  Clarendon  &  Pittsford 
R.  R.,  has  been  appointed  general  foreman  of  the  car  department 
of  the  Wabash  Pitt.sburg  Terminal,  with  headquarters  at  Rook, 
Pa. 


E.  V.  Lea,  instructor  of  apprentices  at  the  Ilorncll,  N.  Y., 
shops  of  the  Erie  R.  R.,  has  been  appointed  assistant  supervisor 
of  apprentices  of  the  entire  Erie  system,  with  headquarters  at 
Meadville,  Pa. 


H.  H.  Hale,  superintendent  of  motive  power  of  the  Nevada 
Railroad,  has  been  appointed  master  mechanic  of  the  Gulf  & 
Ship  Island  Ry.,  with  headquarters  at  Gulfport,  Miss.,  succeed- 
ing W.  J.  Haynen,  resigned. 


W.  B.  Russell,  assistant  superintendent  of  apprentices  of  the 
New  York  Central  Lines,  has  resigned  to  accept  a  position  as 
director  of  the  new  technical  school  in  Boston,  known  as  the 
Eranklin  Union.  Benjamin  Franklin  left  i,ooo  pounds  to  Boston 
and  i,ooo  pounds  to  Philadelphia,  to  be  on  interest  for  one  hun- 
dred years,  at  the  end  of  which  time  it  was  to  be  used  for  some 
public  purpose.  The  money  in  Boston  has  been  used  for  an  in- 
dustrial school,  the  building  of  which  cost  $375,000.  The  city 
provided  the  land  and  Andrew  Carnegie  presented  an  amount 
equal  to  the  Franklin  fund  for  an  endowment  to  rim  the  school. 
It  is  to  be  equipped  as  an  industrial  school  and  to  run  with  even- 
ing classes  for  mechanics  and  others  working  during  the  day 
time.  The  school  is  a  combination  of  Cooper  and  Mechanics' 
Institutes,  New  York,  and  Pratt  Institute,  Brooklyn,  adapted  to 
the  special  needs  existing  in  Boston  and  vicinity.  It  will  repre- 
sent the  very  latest  thing  in  industrial  education.  Henry  Gard- 
ner, apprentice  instructor  at  the  McKees  Rocks  shops  of  the 
Pittsburgh  &  Lake  Erie  R.  R.,  has  been  promoted  to  succeed  Mr. 
Russell  on  the  New  York  Central  Lines. 


POOR'S  MANUAL  FOR  1908. 


Poor's  Manual  for  1908  (forty-first  annual  number)  is  issued. 
Although  the  work  appears  some  two  months  earlier  than  last 
year  and  five  months  earlier  than  in  1906,  yet  it  is  as  complete 
as  ever,  covering  the  1907  fiscal  year  and  calendar  years,  and 
containing  information  concerning  the  more  important  compa- 
nies up  to  June  10,  1908. 

An  important  feature  of  this  edition  is  an  enlarged  indus- 
trial section  embracing  every  prominent  corporation  in  the 
United  States  from  which  a  report  could  be  obtained.  Infor- 
mation is  strictly  up  to  date,  and  in  the  case  of  the  larger  com- 
panies include  elaborate  tables  showing  income  accounts  and 
balance  sheets  in  comparative  form  for  a  series  of  years.  In 
general  treatment  the  industrial  section  compares  favorably  with 
the  railroad  section. 

The  total  mileage  of  the  steam  railroads  of  the  United  States 
on  December  31,  1907,  was  228,128  miles,  as  against  222,766  miles 
on  December  31,  1906,  showing  an  increase  of  5,362  miles. 

The  total  capital  liabilities  of  the  railroads,  including  stock, 
bonds  and  other  indebtedness,  was  $16,501,413,069,  showing  an 
increase  of  $907,864,112.  Of  this  increase  $351,717,809  is  repre- 
sented by  stock  and  the  balance  by  bonds  and  other  forms  of 
indebtedness. 

The  following  table  shows  assets  and  liabilities  of  all  the  steam 
railroads  of  the  United  States  at  the  close  of  1907: 

1907.  190«. 

Caoital  stock    ..;V;.>:W^ $7,458,126,785  $7,106,408,976 

Bonded    debt : ;  1 1 . .'. 8,228.243,257  7.851,107,778 

Other  bond  obligations   815.041,027  636,032,203 

Accrued    liabilities    94.938,347  86,218.524 

Miscellaneous   liabilities    75,450,828  124,319,942 

Bills  payable  and  col'c't  accounts 857,734,167  722,023,602 


Sinking  funds,   etc. 
Profit  and  loss   . . . 


2o9,727,545 
789,617,481 


Total  liabiliites    $18,558,881,437 

Cost   of   railroad  and   eouipment $13,364,275,191 

stccks  and  bonds  owned 2.884  031  173 

Real  estate  and  other  investments 738,843199 

Cash,  bills  rec.  and  col'c't  acc'ts 979  730*908 

Materials  and  supplies    224,237,534 

Other   assets    208.171.082 

biiikinc    lunds    159,592.350 


242.256.471 
686,919,23-J 

$17,455,286,628 
$12,719,736,343 
2,544,368,852 
761.413,476 
941.399.320 
182.635,253 
128.591,860 
177,141,525 


Total  assets    $18,558,881,437     $17,455,286,628 

Gross  earnings  of  tlie  railroads  reporting  earnings  for  1907, 
embracing  225,227  miles,  amounted  to  $2,602,757,503,  as  com- 
pared with  $2,346.640,2^'6  in  1906,  showing  an  increase  of 
$256,117,217,  or  nearly  11  per  cent.  Net  earnings  from  opera- 
tion in  1907  were  $833,839,600,  as  .igainst  $790,187,712  in  1906, 
showing  an  increase  of  $43,651,888,  or  about  51/2  per  cent.  In 
1906  net  earnings  had  shown  an  increase  of  more  than  15  per 
cent. 

The  following  table  shows  the  income  account  of  the  Ameri- 
can railway  .systems   for  the  year   1907,  as  compared  with   1906: 


1907. 

Miles  of   railroad   operated 225.227 

Passenger    $574,718,578 

l-reight    1.825,061.858 

<-'*"«'■ i ....... .  202,977,067 

Total  uross  earninss   .r.'..;.'^..:;.'  $2,602,757,503 

Operating  expenses    1,769.417,903 

.\et  cai  nings    H33,.'{3}>,C0i» 

Other  receipts ..-.,..>►..;. . ..... :.»,,,.. 128,015,081 

Total    net    income    .... $961,354,681 

J^^CH     74,253,245 

Interest  on   bonds 280.931,001 

Other  interest   23.759.329 

Dividends  on   stock    247,258.219 

.Miscellaneous    75.176.725 

Rentals — interest    38.188,406 

Dividends 31.087,374 

Miscellaneous    18,127,456 


Total  payments   $788,781,755 

Surplus $172,572,926 

Traffic  Statistics. 

Miles  of  railroad  operated 225,227 

Revenue  train  mileage: 

Passenger    511.579,317 

f/.^Kht    ..    645,447.465 

Mixed    27,211,527 

„       Total •. 1,184,238.309 

Passengers    carried    885.724.314 

Passenger   mileage    28,370.247.819 

Keveniie  p-^r  passengcr-m.ile,  cents 2  040 

Tons    freight   moved    1.722.210,281 

l-reight   mileape    833,137,607.807 

Kevenue  per  ton-mile,  cents 0.782 


1906. 

220,633 

$521,231,337 

1.659.925.643 

165,483,300 

$2,346,640,286 

1,556.452,574 

7i»0,187,71J 

100,292.369 

$890,480,081 
68.169.833 
269,926.395 
13.107,169 
225,601. 24.'i 
79.806.024 
39,612,179 
27.739,680 
15,042,783 

$739,005,308 
$151,474,773 


220,633 

488.554,209 

608.324.539 

27,711.651 

1,124,590.399 

815.774.118 

25,842,462,029 

2.011 

1.610,099,829 

216,653,795.696 

0.766 


BOOK  NOTES. 


Bulletin  of  Foundry  Information.  Volume  6.  Bound  in  cloth. 
i6o  pages.  Published  by  The  S.  Obermayer  Co.,  Cincinnati, 
O.     Price,  60  cents. 

This  book  consists  of  a  year's  issue  of  the  Obermayer  Bul- 
letin of  Foundry  Information,  which  includes  much  information 
of  value  to  foundrymen.  The  articles  are  written  by  men  thor- 
oughly familiar  with  their  subjects  and  are  strictly  practical. 


Binders  for  Coal  Briquets.    Report  of  investigations  made  at  the 
fuel  testing  plant,  St.  Louis,  Mo.    By  James  E.  Mills.    Bul- 
letin No.  343  of  the  United  States  Geological  Survey,  De- 
partment of  the  Interior,  Washington,  D.  C.     Can  be  ob- 
tained upon  request. 
This  bulletin  goes  into  the  subject  of  binders  for  briquets  in 
great  detail  and  gives  the  results  of  the  very  valuable  experi- 
ments which  were  made  along  these  lines  at  the  government's 
testing  plant  at  St.  Louis. 


Reinforced  Concrete.     A   Manual  of   Practice.     By  Ernest  Mc- 
Cullough.     4I/2  X  7I/2  in.;   124  pages;  illustrated.     Published 
by  the  Cement  Era  Publishing  Co.,  842  Monadnock  Block, 
Chicago,  111.     Price,  $1.00. 
This  book  is  written   for  men  not  technically  educated  and 
gives  practical  instructions  in  the  proper  methods  of  procedure 
in  the  design  and  location  of  forms  and  the  placing  of  the  con- 
crete.    There  is  also  some  space  given  to  the  theoretical  treat- 
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ment  of  reinforced  concrete  structures,  all  of  which  is,  how- 
ever, explained  in  simple  language. 


The  Plane  Table.     By  W.  H.  Lovell,  Topographer,  U.  S.  Geo- 
logical  Survey.     Cloth.     47  pages.     4.^'2   x  714.     Illustrated. 
Published  by  the  McGraw  Publishing  Co.,  239  W.  39th  St., 
New  York.     Price,  $1.00. 
The  plane  table  is  one  of  the  oldest  of  surveying  instruments 
and   possesses   obvious   advantages   as    regards    speed,    economy, 
convenience    and    adaptability    for    surveying   purposes,    but    has 
been  used  to  a  very  limited  extent  in  this  country.     This  small 
book  points  out  the  way  in  which  this  instrument  can  be  made  of 
greater  value  to  surveyors. 


Steel  Car  Design.     By  A.  Stucki.     23  pages,  7  x  10,  illustrated. 
Published  by  the  author.  Room  617,  Farmers'  Bank  Build- 
ing, Pittsburg,  Pa.     Price,  $2.00. 
Mr.  Stucki  has  had  a  number  of  years'  experience  in  the  en- 
gineering departments  of  two  of  the  large  steel  car  companies,  in 
addition  to  considerable  actual  railroad  experience.     The  book 
consists  of  a  reprint  of  a  series  of  articles  published  in  the  Rail- 
road Gazette  during  June  and  July,  1904.     It  is  not  intended  to 
give  a  complete  and  absolutely  accurate  analysis  of  the  stresses 
in  steel  cars,  but  consists  of  extracts  from  Mr.  Stucki's  note  book 
based  on  his  experience  in  designing  and  building  cars  and  data 
from  the  testing  laboratory. 


Hand  Book  of  Mathematics   for  Engineers.     By  L.  A.  Water- 
bury.     Vest  pocket  size.    90  pages.    Flexible  leather  cover. 
Published  by  John  Wiley  &  Sons,  43  E.  19th  street,  New 
York.     Price,  $1.00. 
This  hand  book  is  intended  as  a  reference  book  for  the  use 
of   those  who  have  studied,  or  are  studying,   the  branches   of 
mathematics   usually  taught   in   engineering  courses.     It   is  not 
intended  as  a  text  book  and  therefore  does  not  attempt  to  prove 
any  of   the   formulae  which  are  given.     The   different  subjects 
treated  in  this  book  are,  algebra,  trigonometry,  analytic  geom- 
etry, differential  calculus,  integral  calculus,  theoretical  mechan- 
ics and  mechanics  of  materials,  the  last  being  the  largest  sec- 
tion and  covering  the  subject  in  all  of  its  more  important  feat- 
ures. 


Up-to-Date    Air    Brake    Catechism.      By    Robert    II.    Blackall. 

Twenty-third    edition.      Revised    and    enlarged.      t,/^    pages. 

Cloth.     Illustrated.     Published  by  the  Norman  W.   Henky 

Publishing  Company,  132  Nassau  street,  New  York.     Price, 

$2.00. 
The  improvement  in  air  brake  apparatus  is  so  constant  and  im- 
portant that  necessarily  any  book  which  pretends  to  cover  tlic 
sul)jcct  thoroughly  must  be  continuously  revised  and  enlarged 
A  good  example  of  this  is  the  book  under  consideration,  whicii 
was  tirst  brought  out  ten  years  ago,  is  now  in  its  twenty-third 
edition,  and  has  been  revised  five  or  six  times  during  that  pe- 
riod. It  is  undoubtedly  the  most  complete  and  accurate  work 
on  the  Westinghouse  air  brake  system  obtainable  and,  being 
arranged  in  catechism  form,  is  of  particular  value  to  trainmen 
and  others  who  are  compelled  to  take  examinations  in  this  sub 
ject. 


How  to  Become  a  Competent  Motorman.     By  Virgil  B.  Liver- 
more   and   James   R.    Williams.      Second   Edition;    revised; 
4V2  X  6%  in.;  247  pages;  illustrated.     Published  by  D.  Van 
Nostrand  Co.,  23  Murray  street.  New  York.     Price,  $1.00. 
This  book  is  written  by  two  practical  men  who,  by  actual  ex- 
perience, have  learned  just  which  things  a  competent  motorman 
nuist  know.     It  deals  with  the  subject  in  an  elementary  manner, 
being  fully  illustrated  with  half-tones  of  apparatus  and  diagrams 
of  connections.     It  includes  descriptions  and  instruction  on  the 
air  brakes  used  on   electric  equipment,  as  well  as  considerable 
matter  on  signaling.     Each  section  of  the  book  contains  a  series 
of  questions  and  answers  such  as  would  ordinarily  be  asked  in 
an  examination  on  the  subject. 


Notes  on  Hydro- Electric  Developments.  By  Preston  Player.  65 
pages.  4J/2  X  7%.  Cloth.  Published  by  the  McGraw  Pub- 
lishing Company,  239  W.  39th  St.,  New  York.     Price,  $r.oo. 

This  book  confines  itself  to  a  consideration  of  the  commercial 
side  of  the  utilization  of  water  power.  Its  primary  object  is  to 
indicate,  as  far  as  possible,  the  information  which  should  be 
obtained  in  order  to  afford  a  definite  basis  for  forming  a  decis- 
ioii  as  to  the  merits  of  any  proposed  undertaking.  The  subject 
from  this  standpoint  is  treated  clearly  and  accurately,  and  points 
out  the  exact  conditions  under  which  a  certain  proposition  will 
or  will  not  be  profitable. 


The  Hill   Kink  Books.     Compiled  by  F.   H.  Colvin  and  F    A. 
Stanley,  associate  editors  of  The  American  Machiitisf.    Pub- 
lished by  the  Hill  Publishing  Company,  505  Pearl  St.,  New 
York  City.     4  x  6  in.     Illustrated.     About   100  pages  each. 
Cloth  bound.     Price,  50  cents  each. 
There  are  ten  of  these  little  volumes  as  follows :     Drill  Press 
Kinks ;    Tool    Makers'    Kinks ;    Screw    Thread    Kinks :    Jig    and 
Fixture  Kinks ;   Drawing  Room   Kinks ;   Patternmaking   Kinks ; 
Milling   Machine    Kinks ;    Screw    Machine    Kinks ;    Press    Tool 
Kinks  and  Repair  Kinks.     The  information  has  been  carefully 
selected    from   the   columns   of    The  Anicricati    Machinist:    the 
editors  make  no  pretense  of  trying  to  treat  each  subject  exhaus- 
tively, but  have  tried  to  place  within  convenient  reach  of  me- 
chanics and  draftsmen  out  of  way  information  which  it  would 
be  otherwise  difficult  to  find  quickly,  or  at  all. 


National   Society   for  the   Promotion   of   Industrial    Education. 
Bulletin  No.  5.     Proceedings  of  the  First  Annual  Meeting, 
Chicago;  Part  i.    Copies  may  be  obtained  by  addressing  the 
Secretary  at  the  office  of  the  Society,  546  Fifth  avenue.  New 
York  City.    Price,  ten  cents. 
This    bulletin    contains    the    following   addresses :    "Industrial 
Education  as  an  Essential  Factor  in  Our  National  Prosperity," 
by  Charles  W.  Elliott;    "Industrial  Education  from  the  Stand- 
point of  the  Manufacturer,"  by  James  W.  Van  Cleave;    "The 
Aims  of  the  National  Society  for  the  Promotion  of  Industrial 
Education,"  by  Henry  S.  Pritchett;  "The  Apprenticeship  System 
as  a  Means  of  Promoting  Industrial  Efficiency,"  by  Carroll  D. 
Wright ;     "The   Apprenticeship    System   of   To-day,"   by   W.   R. 
Warner ;  •  "The    Value    of   a   Thorough    Apprenticeship   to   the 
Wage  Earner,"  by  W.  B.  Prescott;   "Trade  Instruction  in  Large 
Establishments,"  by  J.  F.  Deems,  and  "The  Necessity  of  Appren- 
ticeship," by  Leslie  W.  Miller. 


"The  Railroad  Signal  Dictionary.  By  Braman  B.  Adams  and 
Rodney  Hitt.  9  x  12  in. ;  514  pages ;  3,120  engravings.  Pub- 
lished by  the  Railroad  Age  Gazette,  New  York,  Chicago, 
Pittsburg  and  London.     Bound  in  morocco.     Price,  $6.00. 

The  editors  prepared  this  dictionary  under  the  supervision  of 
a  committee  of  the  Railway  Signal  .Association.  They  thus  had 
tlic  benefi't  of  all  the  resources  of  that  association,  also  of  the 
co-operation  of  the  leading  manufacturers  of  the  country  and 
01  the  Railroad  Age  Gazette  office.  The  dictionary  in  many  re- 
spects is  similar  to  the  car  builders'  and  locomotive  dictionaries, 
except  that  it  is  necessarily  more  complete  in  the  description  of 
processes  and  methods,  because  of  the  less  advanced  state  of  the 
art  of  signaling  and  its  rapid  development.  The  illustrations  of 
every  importarft  machine  or  piece  of  apparatus  are  accompanied 
I)y  a  carefully  prepared  description  of  its  working.  It  forms  a 
complete  and  up-to-date  treatise  on  signal  engineering  and  is 
invaluable  to  anyone  interested  in  that  subject. 


Railway  Signaling.    Writt'-n  by  a  staff  of  expert  signal  engineers. 
loS  pages.  6x9.   Cloth.    Illustrated.    Published  by  the  Elec- 
tric Journal.  422  6th  Ave.,  Pittsburg,  Pa.     Price,  75  cents. 
Anyone  who  has  attempted  to  post  himself  on  modern  signal- 
ing apparatus  has  Ix^en  greatly  hampered  by  the  lack  of  literature 
which   shows  the  more   recent   and   up-to-date  appliances.     The 
Electric  Journal  realized  this  condition  and  obtained  a  series  of 
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articles  from  the  engineer's  of  the  Union  Switch  and  Signal  Co., 
which  ran  serially.  These  articles  have  been  put  into  book  form 
and  describe  the  various  principles  of  operation  and  types  of 
apparatus  in  a  manner  which  places  the  information  within  the 
reach  of  the  ordinary  laymen.  The  book  is  thoroughly  illus- 
trated with  half-tones  and  line  drawings.  It  is  divided  into  nine 
chapters,  as  follows :  Mechanical  Interlocking ;  Electro-Pneu- 
matic Interlocking;  Electric  Interlocking;  The  Electric  Train 
Staff  System;  Automatic  Block  Signaling;  Automatic  Block  Sig- 
naling— Direct  Current;  two  chapters  on  Automatic  Block  Sig- 
naling— Alternating  Current;  The  Language  of  Fixed  Signals. 


CATALOGS  VANTED. 


F.  H.  Ely,  chief  engineer  of  the  Corning,  Keuka  Lake  and 
Ontario  Railway  Company,  with  offices  in  the  Hudson  Terminal 
Building,  New  York  City,  desires  to  secure  catalogs  of  all  classes 
of  railway  equipmerit,  rolling  stock,  etc. 


CATALOGS 


IN  WRITING    FOR  THESE   PLEASE   MENTION 
THIS  JOURNAL. 


GisHOLT  Tools. — The  Gisholt  Machine  (■onipany,  Madison,  Wis.,  is  issu- 
issuing  a  small  size  catalog  containing  72  pages,  which  very  completely  illus- 
trates and  briefly  describes  the  large  variety  of  tools  manufactured  by  it. 
This  catalog  will  be  found  to  be  very  convenient  for  ready  reference. 


"  .Steam  Turbi.nf.s. — The  Terry  Steam  Turbine  Company,  Hartford,  Conn., 
is  issuing  a  catalog  illustrating  and  describing  its  type  of  turbine  for  driv- 
ing dynamos,  pumps,  blowers,  shafting,  or  machinery.  The  details  of  the 
construction  are  clearly  illustrated  and  photographs  of  direct  connected 
units  of  various  kinds  are  shown. 


College  of  Enginlkri.ng,  University  of  Illinois. — Bulletin  No.  14  of 
the  University  of  Illinois,  Urbana,  111.,  consists  principally  of  a  number  of 
most  interesting  photographs,  showing  the  buildings  and  equipment  of  the 
College  of  Engineering  of  that  University.  A  brief  mention  of  the  pur- 
poses of  the  ten  different  courses,  given  in  this  college,  is  also  included. 


Grapuite. — An  interestinK  booklet  has  been  received  from  the  Joseph 
Dixon  Crucible  Company,  lersey  City,  N.  J.,  entitled  "Dixon's  Ticoiideroga 
Flake  Graphite."  It  presents  a  brief  discussion  concerning  graphite  and 
its  formation,  and  its  value  as  a  lubricant  under  different  conditions  of 
service.  Copies  of  this  booklet  .nay  be  secured  by  writing  direct  to  the 
Dixon  Cotnpany. 


Air  Brake  I.nstrcctio.n  Books — Instruction  Book  Xo.  5034,  from  the 
Wostinghouse  Aii  Brake  Company,  Pittsburg,  I'a.,  describes  in  detail  the 
construction  and  operation  of  the  tvpe  L  triple  valve.  Instruction  i>amphlets 
Xos.  T-0O37  and  ToO"3,  from  the  W'estinghoiise  Traction  Brake  Company, 
^Pittsburg,  Pa.,  describe  respectively  No.  12  EL  locomotive  brake  equip- 
iiK'Ht  and  its  operation  and  the  AMS  brake  eciuipment  and  its  operation. 

Asbestos  and  Macmesia  for  RAiLRo.vns.-The  II.  W.  Johns-Manville  Co., 
100  William  street,  New  York,  is  issuing  catalog  No.  251,  which  is  devoted 
to  illustrating  and  describing  the  great  variety  of  asbestos  and  magnesia 
products  which  are  used  on  railroads.  The  catalog  contains  180  pages  and 
covers  very  fully  practically  all  products  of  this  kind  which  find  a  use  for 
lagging  pipes  and  boilers;  |>acking  tlange  joints,  piston  rods,  etc.;  cementing 
pipes;  pipe  and  other   gjskets,  pump  valves,  etc. 

IIart  Convertible  Car.s.  !  Ik  Uodger  ISallast  Car  Company,  Railway 
Exchange,  Chicago,  111.,  is  sending  out  a  iMioklet  known  as  the  reference 
book  of  1908.  It  describes  and  illustrates,  both  with  line  drawings  and 
half-tone  reproductions,  the  Hart  convertible  car  which  is  adapted  for  con- 
struction and  maintenance  pun)oscs,  and  also  as  a  general  service  gondola 
car.  A  number  of  convertible  box  and  stock  cars,  flat  cars,  side  dump  cars, 
work  cars  and  special  cars  are  also  illustrated. 


Walschaert  Valve  (^ear. — A  pamphlet  on  this  subject  recently  issued 
by  the  American  Locomotive  Company  contains  a  paper  read  by  C.  O. 
Rogers,  travelinp  engineer  of  the  company,  before  the  eighth  biennial  con- 
vention of  the  Brotherhood  of  Locomotive  Engineers,  at  Columbus,  Ohio. 
May,  1008.  The  purpose  of  the  paper  wps  to  explain  in  a  simple  and  plain 
manner  the  principle,  action,  and  construction  of  the  Walschaert  valve  gear, 
and  the  difference  between  it  and  the  Stephenson  link  motion.  One  section, 
that  containing  suggestions  and  recommendations  regarding  what  to  do  in 
case  of  breakdowns  on  the  road,  will  in  particular  be  of  value  to  those 
operating  engines  equipped  with  this  type  of  valve  motion.  A  number  of 
illustrations  of  engines,  disconnected  and  blocked  as  recommended,  are 
given  to  assist  in  a  clear  understanding  of  the  text.  A  copy  of  the 
pamphlet  will  be  mailed  upon  request. 


iJTE,  M  Gai:ges. — The  American  Steam  Gauge  and  Valve  Mfg.  Co.,  220 
Camden  street,  Boston,  Mass.,  is  sending  out  a  120-page,  standard  size, 
catalof,  which  most  thoroughly  illustrates  and  describes  the  different  lines 
of  gauges  made  by  them.  In  this  catalog  will  be  found  a  number  of  new 
arrangements  and  designs  of  gauges  and  allied  apparatus.  Calorimeters, 
thermometers,  whistles,  pyrometers  and  water  columns  are  also  given  brief 
mention. 


Electkical  Apparatus. — The  General  Electric  Company  is  issuing  a 
number  of  new  bulletins  on  various  subjects,  among  which  might  be  men- 
tioned number  459"  on  astatic  switchboard  instruments  for  continuous 
current.  I'hese  instruments  have  no  controlling  springs  and  their  accu- 
racy is  not  affected  by  the  chang'es  of  magnetic  strength.  No.  4575  de- 
scribes type  F  lorm  K7  oil  switch,  which  has  been  designed  to  meet  the 
requirements  of  induction  motor  installations.  No.  4596  deals  w4th  the 
subject  of  globes  for  arc  lamps.  In  addition  to  these  a  smali  circular.  No. 
3064,  is  being  sent  out  which  describes  a  new  locking  socket  for  preventing 
the  removal  of  incandescent  lamps  by  unauthorized  persons.  Due  to  the 
rapidly  extending  use  of  tantalum  and  other  expensive  lamps  a  socket  of 
this  kind  is  becoming  a  necessity. 


Alundu.m. — A  booklet  of  this  title,  published  by  the  Norton  Company, 
Worcester,  Mass.,  tells  in  an  interesting  way  of  the  various  steps  in  the 
manufacture  of  this  material.  Alandum  is  used  solely  in  the  manufacture 
of  Norton  grinding  wheels,  and  that  it  has  given  satisfactory  service  is 
indicated  by  the  fact  that  in  1907  six  million  seven  hundred  and  fifty 
thousand  pounds  were  manufactured  as  against  two  hundred  thousand 
pounds  in  1901.  Alundum  is  made  by  fusing  bauxite  in  the  intense  heat 
of  an  electric  arc  furnace.  This  mineral  is  found  in  its  purer  forms  in 
Georgia,  Alabama  and  Arkansas,  and  the  Norton  Company  controls  its  own 
supply  from  mines  in  these  states.  The  bauxite  is  converted  into  alundum 
in  the  company's  electric  furnace  plant  at  Niagara  Falls  and  this  is  made 
into  the  finished  product  at  the  works  in  Worcester,  Mass. 

The  booklet  closes  with  a  consideration  of  the  properties  possessed  by 
alundum,  which  make  it  so  satisfactory  for  grinding  purposes,  and  directs 
foicibl?  attention  to  the  fact  that  the  grade  of  the  wheel  should  be  adapted 
for  the  work  which  it  is  to  do. 


NOTES 


Pittsburgh  Emery  Whef.l  Co.--This  company  has  just  finished  an  order 
of  55  emery  wheels  which  have  a  20  in  width  of  face.  This  is  an  exceed- 
ingly difiicult  proposition  for  manufacture  and  is  the  second  order  of 
this  kind  which  has  been  successfully  completed  by  this  company. 


.•\.\iERiCA.v  Loo.motive  Company.— This  company  has  recently  received 
orders  from  the  Central  Northern  Railway  of  Argentine  for  ten  10-wheeJ 
freight  locomotives  and  twenty  Pacific  type  passenger  locomotives;  also  from 
tlic  Eastern  British  Columbia  Railway  Company  for  two  consolidation 
freight  locomotives. 

American  Steam  Gauge  &  Vai.ve  Co. — E.  H.  Smith,  formerly  master 
mechanic  of  the  Boston  &  Albany  R.  R.,  has  accepted  the  position  of 
railroad  representative  for,  the  American  Steam  Gauge  &  Valve  Manufac- 
turing Company.  He  will  make  his  headquarters  at  the  company's  general 
offices,   220   Camden   street,   Boston. 


.\ew  Buildings  at  the  University  of  Illinois. — A  contract  for  a  new 
liiiildiiig,  forming  part  of  the  College  of  Engineering,  and  which  will  be 
occupied  wholly  by  the  Department  of  Physics,  has  recently  been  let  bj 
the  trustees  of  the  University  of  Illinois.  This  building  with  its  equipment 
will  cost  $250,000  and  is  to  be  known  as  tlie  Physics  Building. 


Warehouse  fob  The  S.  Ober.mayer  Company. — The  constantly  increas- 
ing trade  of  this  company  in  and  around  Erie,  Pa.,  has  made  it  necessary 
to  open  a  branch  warehou.se  in  that  city.  Mr.  W.  L.  Scott  is  in  charge,  and 
a  full  line  of  foundry  facings,  core  compounds,  plumbago  and  blackings 
will  be  carried  for  the  present;  just  as  soon  as  conditions  warrant,  a  com- 
plete line  of  other  foundry  facings  and  foundry  supplies  will  be  carried  in 
sti,ck. 


Goldschmidt  Ther.mit  Company. — This  company,  of  90  West  street.  New 
York,  is  building  a  new  machine  shop  and  foundry,  34  x  90  feet  in  size,  just 
back  of  the  present  factory  in  Jersey  City.  It  is  to  be  fitted  up  for  the  pur- 
pose of  handling  the  extensive  repair  work,  which  is  now  being  carried  on 
at  these  works,  to  better  advantage.  Special  attention  will  be  paid  to  the 
rapid  execution  of  the  repairs  to  any  wrought  iron  and  steel  sections  not 
exceeding  2,000  pounds  in  weight. 

French  Brill  Company  Organized. — Compagnie  J.  G.  Brill,  14  Place 
dc  I-a'uorde,  Paris,  France,  has  been  organized  to  handle  the  business  of 
the  T.  G.  Brill  Company,  Philadelphia,  in  France  and  Spain.  A  plant  is 
to  be  established  and  the  Brill  trucks  for  those  countries  will  be  built  by 
I'Vencli  workmen  under  French  supervision  and  with  French  machinery. 
Brill  trucks  and  equipment  have  become  very  popular  throughout  these  two 
countries  and  it  is  believed  that  this  business  can  be  better  handled  by  n 
complete  plant  in  France. 


CARE  OF   BOILERS  AT  TERMINALS 


By  J.  F.  Whiteford.* 


One  of  the  most  perplexing  problems  that  confront  the  oper- 
ating department  and  especially  the  mechanical  officials,  is  the 
handling  of  engines  at  terminals.  When  it  is  considered  that 
fully  thirty  per  cent,  of  the  life  of  a  locomoitive  is  spent  at 
roundhouses,  as  compared  with  eight  per  cent,  at  repair  shops, 
and  that  roundhouse  repairs  constitute  forty-five  per  cent,  of 
iheir  maintenance,  the  urgent  need  of  adequate  facilities  and 
improved  methods  becomes  very  apparent,  and  the  necessity  of 
roundhouse  improvements  seems  of  more  vital  importance  than 
repair  shop  facilities. 

With  the  development  of  the  locomotive  to  its  present  state 
of  efficiency,  the  care  of  the  boiler  has  become  the  most  impor- 
tant item  in  roundhouse  work,  though  investigation  reveals  the 
fact  that,  either  through  ignorance  on  the  part  of  those  handling 
this  class  of  work,  or  lack  of  proper  facilities,  boilers  are  often 
tortured  to  the  extreme.  Economical  operation  demands  that 
this  question  be  given  the  utmost  consideration  and  that  not 
only  proper  tools  and  facilities  be  provided,  but  that  proper 
methods  be  employed  and  efficient  supervision  installed  to  pre- 
vent the  continuance  of  abuses  that 
have  become  standard  through  ex- 
tended practice. 

The  difference  of  opinion  of  those 
directly    responsible    for    boiler    per- 
formance, as  to  tTie  proper  methods 
to    pursue,    has    in    many    instances 
proven  a  great  ol)stacle  in  improving 
the  service,  and  the  real  problem  de- 
volves    upon     those     in     immediate 
charge  of  the  work,  leaving  them  to  | 
use  their  own  judgment  in  the  mat-  | 
ter,  however  correct  or  faulty  it  may   S 
be;  the  boiler  suffers  in  consequence. 

The  differences  in  boiler  design 
and  specifications  of  boiler  material 
are  sufficient  evidence  as  to  the  vari- 
ation of  opinions  held  and  indicate 
the  difficulty  in  outlining  a  method 
of  handling  boilers  that  will  be  en- 
tirely satisfactory  to  all  concerned. 

While  the  subject  of  boiler  repairs 
is  one  which  is  deserving  of  mucli 
study,  the  writer  has  left  this  item 
for  further  consideration  and  wishes 
to  direct  special  attention  to  the 
washing  of  boilers  and  to  present  views  as  to  the  best  methods, 
deduced   from  careful   experiment   and  continued  investigation. 

All  authorities  on  metallurgy  agree  that  when  non-tempering 
steel  is  subjected  to  a  change  in  temperature  that  the  best  re- 
sults are  obtained  when  care  is  taken  to  insure  the  heating  or 
cooling  to  be  as  uniform  as  possible.  Boiler  men  hold  the  same 
opinion,  especially  as  applied  to  the  annealing  of  fire  box  sheets 
previous  to  their  application,  and  since  it  is  essential  to  maintain 
a  uniform  temperature  in  handling  a  plate  independently,  it  ap- 
pears to  be  even  more  essential  to  do  so  after  it  has  become  a 
part  of  a  locomotive  boiler,  where  limitations  of  dimensions  are 
such  as  to  necessitate  a  very  rigid  construction,  and  internal 
strains  induced  by  unequal  temperatures  will  be  unusually  severe. 
It  therefore  becomes  evident  that  the  best  method  of  handling 
boilers  at  terminals  is  the  one  wherein  the  temperatures  of  the 
various  portions  of  the  boiler  are  maintained  uniform  or  nearly 
so ;  the  accompanying  charts  illustrate  the  temperature  variations 
during  different  operations. 

l-'or  this  purpose,  several  high  grade  thermometers  were  placed 
in  various  parts  of  the  boiler  and  readings  were  taken  simul- 
taneously.    As  it  was  found  that  the  temperatures  were  almost 

*  -Member,  American   Society  of  Mechanical   Engineers. 
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VAKI.\T1().\   IN   KOILKK  TEMPERATURKS   RESULTING  FWOM  USE 
OF  JNJECTOK  WHILE  ENCilNE   WA.S   ST.'XNDING  ON    ASH 
PIT  TRACK  AWAITING  ITS  TIHX  TO  BE  TAKEN  INTO 
THE   ROUNDHOUSE. 


identical  on  the  same  levels,  the  charts  include  only  those  show- 
ing the  temperatures  at  the  crown  sheet  (Thermometer  No.  i) 
and  the  mud  ring  (Thermometer  No.  2),  thus  indicating  the  vari- 
ation in  temperatures  in  a  vertical  distance  of  forty-four  inches. 
Much  has  been  written  relative  to  damage  resulting  from  the 
use  of  injectors  when  the  engine  is  standing  still.  Exhibit  A 
serves  to  give  additional  data  on  this  point,  since  it  shows  the 
variation  in  temperatures  resulting  from  the  use  of  the  injector 
while  an  engine  was  standing  on  the  ash-pit  track,  awaiting  its 
turn  to  be  taken  to  the  house.  Tlie  rapid  drop  of  the  bottom 
thermometer  to  a  point  Ii2  degrees  lower  than  the  top  one  dur- 
ing a  period  of  sixteen  minutes  is  sufficient  evidence  to  indicate 
that  the  care  of  a  boiler  at  a  terminal  must  begin  immediately 
upon  its  arrival,  more  especially  since  the  class  of  labor  usually 
employed  on  this  work  fails  to  realize  sufficiently  the  necessity 
of  prompt  handling. 

Designers  of  terminals  who  neglect  to  provide  adequate  facili- 
ties for  the  elimination  of  ash-pit  delays,  even  during  periods 
of  congestion,  overlook  a  very  important  feature  in  econom- 
ical operation,  as  provision  should 
l>.  be  made  to  handle  engines  promptly. 
The  fire  should  either  be  knocked  or 
cleaned,  as  the  needs  of  the  service 
require.  It  is  very  difficult  to  herd 
engines  with  dirty  fires  and  the  sys- 
tem of  having  engines  cross  the  ash- 
pit in  the  order  of  their  arrival  per- 
mits a  more  efficient  organization 
and  tends  to  decrease  boiler  repairs. 
The  cooling  of  a  boiler  prepara- 
tory to  the  washing  or  changing  of 
the  water  is  the  next  important  op- 
eration and  charts  are  given  show- 
ing the  temperatures  during  the  cool- 
ing by  the  following  methods: 

Exhibit  B — Cooling  with  6o  degree 
water. 

Exhibit    C — Cooling   with    125   de- 
gree water. 

Exhibit    D — Blowing    out    without 
cotiling. 

In  all  cases,  the  pressure  was  re- 
duced to  75  pounds  by  blowing  the 
steam  off  through  a  dome  connection 
into  an  overhead  line,  and  the  cool- 
ing water  in  lK)th  Exhibits  B  and  C  was  introduced  through  the 
branch  pipe  and  injector  throttle. 

With  the  introduction  of  60  degree  water  for  cooling  pur- 
poses (Exhibit  B),  a  comparatively  even  and  gradual  reduction 
in  temperature  was  realized,  the  maximum  difference  in  the 
readings  being  62  degrees  at  the  twenty-minute  line ;  the  total 
time  necessary  to  reduce  the  temperature  from  320  degrees  to 
116  degrees  was  160  minutes. 

When  water  at  125  degrees  was  introduced  (Exhibit  C),  the 
reduction  in  temperature  was  slightly  irregular,  though  with  less 
variation  as  c<impared  with  Exhibit  B  and  considerably  slower, 
since  a  total  of  180  minutes  elapsed  in  reducing  the  temperature 
from  315  degrees  to  160  degrees  with  a  maximum  difference  of 
34  degrees  at  the  forty-minute  line. 

In  the  third  operation  (Exhibit  D),  both  blow-oflf  cocks  were 
opened  and  the  contents  of  the  boiler  blown  into  a  reservoir 
through  suitable  pipe,  every  effort  being  made  to  empty  the 
boiler  as  rapidly  as  possible.  The  difference  between  the  ther- 
mometers at  the  beginning  was  eighteen  degrees,  this  gradually 
lessening  to  five  degrees  at  the  forty-minute  line  and  continuing 
very  near  to  that  figure  until  the  boiler  was  emptied,  the  tem- 
perature of  both  thermometers  being  approximately  210  degrees 
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EXIllUIT     n       EXHIBIT    E 


RESULTS   OF  COOLING  THE  BOILER   UNDER  DIFFERENT   CONDITIONS:    EXHIBIT  B,   WITH    WATER   AT   6o 
DEGS.    F.;     EXHIBIT    C,    WITH    WATER    AT    125    DECS.    F./     EXHIBIT    D,  BLOWING   OUT    WITHOUT   COOLING. 


at  that  time.  This  chart  clearly  illustrates  that  the  least  vari- 
ation in  temperatures  is  accomplished  by  simply  blowing  the 
contents  out  of  the  boiler  as  rapidly  as  possible  and  tliat  the 
boiler  is  ready  for  washing  fully  ninety  minutes  earlier  than  by 
the  method  shown  in  Exhibit  B. 

In  connection  with  this  operation,  Exhibit  E  is  shown  illus- 
trating the  temperature  readings  while  the  boiler  was  being 
washed  with  water  heated  to  125  degrees.  It  shows  the  rapid 
decrease  of  sheet  temperatures  during  this  operation,  the  vari- 
ations remaining  almost  constant  until  near  the  close.  The 
difference  of  twenty-five  degrees  between  the  thermometers  at 
the  one-hundred-minute  line  is  due  to  the  mud  ring  and  lower 
portion  of  the  fire  box  being  washed  last ;  the  crown  sheet  tem- 
perature would  not  drop  as  rapidly  in  consequence. 

Great  care  should  be  observed  in  taking  the  readings  during 
this  operation  as  the  proximity  of  the  washing  nozzle  to  the 
tnermometer  will  cause  a  temporary  drop  and  readings  should 
be  taken  so  as  to  secure  as  nearly  an  average  figure  as  possible. 

The  temperatures  of  the  washing  of  the  boilers  are  omitted  in 
Exhibits  B  and  C  as  the  changes  arc  ••omparatively  slight  and 
are  not  sufficient  to  enter  into  the  discussion,  while  the  length  of 
time  necessary  in  either  of  the  three  cases  mentioned  is  depen- 
dent entirely  on  the  condition  of  the  boiler  and  need  not  be  con- 
sidered. 

The  results  of  experiments  in  connection  with  the  filling  of 
a  boiler  previous  to  firing  arc  shown  as  follows : 

Exhibit  G — Filling  cold  boiler  with  280  deg.  water. 

E.xhibit  H — Filling  cold  boiler  with  steam  through  dome. 

Exhibit  J — Filling  warm  boiler  with  260  dcg.  water. 

Exhibit  K — Filling  warm  boiler  with  280  deg.  water. 

For  the  purpose  of  comparison  the  charts  cover  a  period  of 


twenty  minutes  and  arc  in  most  cases  self-explanatory;  .special 
attention,  however,  is  called  to  Exhibits  G  and  H.  In  the  for- 
mer, where  a  cold  boiler  is  filled  with  superheated  water  of  280 
degrees  temperature,  the  rise  is  very  rapid  to  the  six-minute 
line;  a  comparatively  uniform  condition  follows  though  a  drop 
in  temperature  of  No.  i  is  shown  until  a  variation  of  64  degrees 
is  reached  at  fourteen  minutes ;  this  decreases  rapidly  there- 
after. It  should  be  noted  that  Thermometer  No.  2  shows  a  more 
even  temperature  throughout;  the  crown  sheet  (Thermometer 
No.  i)  remains  at  a  much  lower  temperature  than  the  mud  ring 
during  the  operation. 

Where  a  cold  boiler  is  filled  with  steam  through  the  dome 
(Exhibit  H),  a  marked  diflferencc  in  temperature  is  shown  be- 
tween the  crown  sheet  and  mud  ring,  reaching  13.0  degrees  at 
the  eight-minute  line  and  continuing  throughout  the  operation. 
This  chart  is  sufficient  evidence  against  following  this  practice 
regardless  of  conditions,  as  the  bottom  portion  of  the  boiler  re- 
ceives but  little  benefit  with  this  method  while  admitting  steam 
through  the  blow-off  cock  would  cause  excessive  heating  of  the 
sneets  in  that  vicinity. 

Exhibits  J  and  K  illustrate  the  temperature  changes  when  a 
warm  boiler  is  filled  with  superheated  water  at  260  and  280  de- 
grees temperature.  While  the  charts  at  first  glance  apparently 
rcficct  a  diflfcrent  condition,  closer  investigation  shows  that  the 
results  obtained  are  practically  the  same,  as  a  comparatively 
slight  difference  in  temperature  is  found  in  either  case,  though 
the  extent  of  supply  of  superheated  water  and  other  influencing 
conditions  will  vary  the  temperature  lines  somewhat  in  either 
case.  From  these  charts  it  may  be  readily  seen  that  filling  a 
boiler  with  superheated  water  at  260  or  280  degrees  temperature 
gives  a  very  satisfactory  condition  as  regards  uniformity  of  tem- 
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peraturc,  especially  when  the  boiler  is  handled  with  sufticient 
rapidity  so  as  to  fdl  it  before  it  cools  to  the  temperature  of  the 
surrounding  atniosphere. 

The  last  and  most  important  operation  is  that  of  firing  up; 
the  following  charts  illustrate  the  temperature  lines  during  this 
period  with  varied  conditions:    -   .  . -: 

Exhibit  L — Firing  up  with  boiler  filled  with  60  degree  water 
and  no  blower  used. 

Exhibit  M — Firing  as  in  Exhibit  L,  except  blower  used. 

Exhibit  N — Firing  as  in  Exhibit  M,  except  oil  burning  engine. 

Exhibit  P — Firing  boiler  filled  with  260  degree  water. 

In  these  charts  but  little  explanation  is  necessary  with  the 
exception  that  Exhibits  L,  M  and  P  refer  to  coal  burning  loco- 
motives and  Exhibit  N  to  an  oil  burner. 

The  extended  periods  where  the  variation  in  temperatures  was 
over  120  degrees  in  Exhibits  L  and  M,  is  worthy  of  inuch  con- 
sideration as  it  indicates  the  internal  strains  that  take  place  in 
a  boiler  during  the  firing  up  operation.  While  the  variations  arc 
approximately  the  same  in  either  case,  it  should  be  noted  that 
where  the  blower  was  used  (Exhibit  M)  and  special  effort  was 
made  to  hasten  the  operation,  that  the  duration  was  considerably 


inducing  circulation  throughout  the  boiler,  the  use  of  the  ac- 
cumulated pressure  for  tiiis  purpose  minimizes  the  inequalities 
in  temperature  and  consequently  lessens  the  time  necessary  to 
complete  the  operation.  This  feature  is  of  considerable  impor- 
tance, for  if  the  water  is  superheated  sufficiently,  i.  e.,  to  ap- 
proximately 280  degrees,  the  regular  house  blower  line  can  be 
dispensed  with  entirely. 

The  conclusions  to  be  drawn  from  the  foregoing  experiments 
are  that  whatever  means  can  be  employed  to  hasten  the  handling 
of  a  boiler,  the  more  efficient  the  service.  The  cooling  down 
and  firing  up  operations  are  the  only  ones  necessary  to  consider 
and  by  studying  Exhibits  B  and  L,  it  will  be  noted  that,  by  the 
cold  water  method,  a  variation  from  forty  to  sixty  degrees  ex- 
ists in  the  first  operation  and  from  100  to  140  degrees  in  the  last 
operation ;  in  both  cases  the  period  of  unequal  temperatures  is 
quite  extended;  the  total  time  consumed  in  performing  these 
operations  is  400  minutes. 

By  substituting  Exhibit  M  for  L,  the  total  time  for  the  two 
operations  is  reduced  to  280  minutes,  though  the  inequalities  of 
temperature  are  much  in  evidence,  the  duration  being  consider- 
ably less  through  the  use  of  the  house  and  engine  blower. 
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EXlIlUn     M 

KKSri.T.^  OK  FIRING   UP  UNDER  V.\RIED  CONDITIONS:   EXHIBIT  L,   WITH    THE   DOILER   FILLED   WITH    WATER   AT  6o  DECS. 
F.,  NOT  USING  THE  BLOWER;  EXHIBIT  M,  SAME  AS      EXHIBIT   L,   EXCEPT  THAT   BLOWER   WAS   USED] 
EXHIBIT   N,  SAME  AS  EXHIBIT   M,  EXCEPT   THAT  THE  ENGINE   WAS   AN  OIL  BURNER; 
EXHIBIT  P,   FIRING   UP   WITH   THE   WATER  IN   THE  BOILER   AT  260    DECS.   F. 


less,  the  entire  operation  consuming  120  minutes  against  240 
minutes  where  no  effort  was  made.  This  proves  conclusively 
that  it  is  an  advantage  rather  than  a  disadvantage  to  hasten  the 
firing  operation,  as  a  saving  of  time  is  accomplished  and  the 
period  of  inequalities  of  temperature  is  shortened  considerably. 

Exhibit  N  shows  the  temperatures  during  the  firing  up  opera- 
tion of  a  locomotive  burning  crude  oil,  in  which  case  the  blower 
was  used  and  an  effort  was  made  to  hasten  the  operation,  the 
pressure  being  raised  to  100  lbs.  in  practically  90  minutes.  The 
extraordinary  variation,  reaching  at  times  as  high  as  240  de- 
grees, is  largely  due  to  the  use  of  oil  as  a  fuel  and  the  arrange- 
ment of  the  brick  work  in  fire  boxes  of  this  type,  retarding  cir- 
culation during  this  period. 

The  firing  up  of  a  boiler  filled  with  superheated  water  at  260 
degrees  (Exhibit  P)  consumes  from  twenty-five  to  thirty  min- 
utes, during  which  time  the  temperature  at  the  crown  sheet 
raises  from  222  degrees  to  360  degrees,  and  at  the  mud  ring 
from  230  degrees  to  355  degrees,  the  variation  of  temperatures 
being  less  than  ten  degrees  at  all  times. 

In  connection  with  this  operation,  it  should  be  noted  that 
when  a  boiler  is  filled  with  superheated  water  at  a  temperature 
of  not  less  than  260  degrees,  there  should  be  an  accumulated 
pressure  when  filling  is  completed  to  be  utilized  for  blower  pur- 
poses.    As  the  use  of  the  engine  blower  assists  materially  in 


V  in  the  hot  water  process  (Exhibits  D  and  P),  the  variation  in 
temperatures  does  not  exceed  ten  degrees  except  for  very  brief 
periods  and  the  total  time  consumed  is  ninety  minutes,  showing 
a  saving  in  time  of  190  minutes  in  cooling  down  and  firing  up 
over  the  cold  water  method  and  at  the  same  time  reducing  the 
internal  strains  to  a  minimum. 

The  full  advantages  of  the  hot  water  method  may  be  outlined 
as  follows: 

Reduction  in  time  out  of  service. 

Reduction  of  water  and  fuel  consumed. 

Reduction  of  labor  cost. 

Reduction  of  boiler  repairs. 

On  the  average,  about  7.500  gallons  of  water  are  used  in  cool- 
ing a  boiler  as  outlined  in  Exhibit  B,  and  2,500  gallons  in  wash- 
ing the  boiler.  By  arranging  for  the  treating  or  filtering  of  the 
contents  of  the  boiler  after  it  has  been  emptied  into  a  sump,  the 
water  can  be  used  for  the  purpose  of  washing  so  that  approxi- 
mately 10,000  gallons  of  water  can  be  saved  for  each  washout. 
With  the  cost  of  water  at  five  cents  per  thousand  gallons,  the 
saving  will  be  comparatively  small,  though  where  the  water  sup- 
ply is  limited  and  reaches  forty  cents  per  thousand  gallons,  this 
feature  will  be  of  considerable  importance. 

Under  the  average  conditions,  the  firing  operation  as  shown 
in  Exhibit  M  will  consume  about  3,000  pounds  of  coal  and  that 
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shown  ill  Exhihit  P  will  consume  approximately  1,500  pounds, 
though  both  of  these  figures  could  be  reduced  somewhat  by 
close  application  on  the  part  of  the  employee.  However,  in  the 
ordinary  run,  1,500  poiuids  of  coal  will  be  saved  at  each  opera- 
tion, and  assuming  the  value  at  $1.35  per  ton,  a  net  saving  of 
$1.00  can  be  realized  per  engine. 

Owing  to  the  variation  of  operating  conditions  and  the  in- 
fluence they  exert  upon  boiler  repairs,  it  is  an  exceedingly  diffi- 
cult matter  to  determine  the  exact  decrease  in  repairs  due  to 
the  use  of  a  hot  water  system,  or  the  net  saving  which  results 
directly  in  this  item.  It  is  safe  to  assume  that  a  40  per  cent, 
reduction  in  boiler  repairs  can  be  realized  and  that  the  mileage 
between  shoppings  can  be  increased  fully  30  per  cent,  in  many 
instances,  though  these  figures  must  of  necessity  be  modified  to 
suit  local  conditions. 

Though  the  conserving  of  water  and  the  saving  of  fuel  are 
items  of  some  importance,  as  is  the  reduction  in  boiler  repairs 
and  decrease  of  boiler  failures,  neither  of  these  items  are  de- 
serving of  consideration  as  compared  with  the  reduction  of  the 
time  out  of  service.  To  properly  cool  and  wash  and  fire  an 
engine  with  the  cold  water  method,  under  the  average  con- 
ditions, will  consume  from  six  to  seven  hours,  while  the  same 
operations  with  a  hot  water  system  can  be  completed  in  not  to 
exceed  two  and  one-half  hours,  resulting  in  a  saving  of  time 
of  fully  four  hours  per  engine.  Assuming  600  boilers  handled 
at  a  terminal  in  one  month,  a  total  saving  of  2,400  hours  can  be 
realized,  the  monetary  value  of  which  can  only  be  estimated  by 
the  needs  of  the  service,  though  an  average  value  of  $3.00  per 
hour  can  be  used  for  comparative  purposes. 

The  cost  of  facilities  for  handling  boilers  in  the  manner  just 
described  depends  largely  upon  the  requirements  and  local  con- 
ditions, but  when  the  reduction  of  time  in  handling  engines  is 
considered,  together  with  the  saving  of  fuel  and  water  and  de- 
crease in  boiler  repairs,  it  would  be  a  profitable  investment  at 
any  terminal  handling  an  average  of  six  boilers  and  over  a  day. 

A  reduction  of  time  held  at  terminals  permits  the  same  ton- 
nage to  be  handled  over  a  division  with  less  locomotives  and 
also  permits  more  engines  to  be  handled  with  the  same  round- 
house capacity.  This  item  is  worthy  of  much  consideration  as 
the  total  expenditure  for  facilities  of  this  nature  would  be  con- 
siderably less  than  tliat  needed  to  provide  additional  roundhouse 
room,  where  growth  of  business  demanded  it  under  the  old  con- 
ditions. 

Where  complete  facilities  are  not  provided,  much  improve- 
ment in  service  can  be  effected  by  providing  two  sumps,  the  foul 
water  to  be  discharged  into  one  for  filtration,  or  treatment,  and 
the  filling  water  heated  in  the  other  by  the  live  steam  discharged 
from  engines  that  are  blown  down.  This  would  enable  boilers 
to  be  washed  with  water  at  125  degrees,  or  even  at  150  degrees, 
as  washing  water  at  the  last  named  temperature  can  be  used  if 
due  care  is  exercised  by  those  handling  it.  The  filling  water 
could  be  heated  and  delivered  to  the  boiler  at  a  temperature  de- 
pendent on  the  amount  of  waste  heat  that  could  be  utilized,  but 
from  observation,  at  almost  any  terminal  there  is  sufficient  to 
furnish  this  water  at  not  less  than  200  degrees.  This  arrange- 
ment would  also  permit  the  exhaust  from  pumps  and  similar 
machinery  to  be  utilized  and  permit  a  higher  efficiency  as  re- 
gards fuel  at  the  entire  terminal. 

As  stated  in  the  beginning  of  this  article,  there  is  a  consider- 
able difference  of  opinion  among  boiler  men  as  to  the  handling 
of  boilers  and  the  following  objections  have  been  offered  against 
the  use  of  the  hot  water  method  of  washing: 

The  difference  between  the  temperatures  of  the  washing  water 
and  the  sheets  is  so  great  as  to  be  detrimental  to  the  structure 
of  the  steel.  Experiments  with  non-tempering  steel  have  shown 
that  the  metal  can  be  heated  to  a  temperature  of  1,200  degrees 
Fahr.  and  quenched  without  affecting  the  structure  of  the  steel, 
which  would  indicate  that  a  variation  of  100  to  120  degrees  tem- 
perature could  be  permitted  within  the  limits  of  good  practice. 

Another  objection  is  that  with  the  sudden  cooling,  there  is  a 
tendency  for  the  sediment  to  bake  into  a  scale  upon  the  sheets, 
which  impairs  the  efficiency  of  the  boiler.  It  does  not  appear 
as  though  this  condition  could  exist  to  any  extent  as  the  wash- 


ing operation  should  follow  so  close  upon  tlic  blowing  out  as 
to  prevent  scale  forming  to  any  degree  and  the  hot  water  should 
have  the  effect  of  softening  the  scale  more  than  cold  water. 

The  scouring  effect  produced  by  blowing  out  the  boiler  under 
pressure  has  a  marked  tendency  to  clear  the  boiler  of  sediment, 
rather  than  allow  it  to  collect  around  the  stays,  which  action 
should  leave  a  cleaner  boiler  than  by  the  cold  water  method,  and 
is  an  important  argument  in  favor  of  the  rapid  cooling  practice. 

As  to  what  reduction  in  pressure,  if  any,  should  be  made 
by  drawing  off  the  live  steam  from  the  dome  previous  to  open- 
ing the  blow-off  cocks  must  be  governed  entirely  by  the  arrange- 
ment of  facilities  and  local  conditions.  The  discharge  of  water 
carrying  much  sediment  under  high  pressure  will  cause  exces- 
sive wear  on  the  piping  and  fixtures,  adding  materially  to  the 
cost  of  maintenance,  though  the  pressure  should  be  sufficiently 
high  to  produce  the  cleansing  effect  above  mentioned. 

The  maintaining  of  uniform  temperatures  throughout  the 
boiler,  accomplished  by  the  blowing  down  without  cooling,  the 
washing  with  water  at  a  temperature  between  125  and  150  de- 
grees, and  the  filling  with  superheated  water  at  not  less  than 
260  degrees  will  result  in  better  boiler  performance  and  conse- 
quently more  economical  operation,  and  these  benefits  can  be 
realized  by  the  conserving  of  energy  now  wasted  at  many  ter- 
minals. 


RAILROADS  AND  PROSPERITY. 


The  following  is  from  an  interview  recently  given  by  J.  J. 
Hill  to  a  New  York  Herald  reporter : 

"In  no  uncertain  way  have  the  railroads  enabled  us  to  make 
our  country  what  it  is  to-day.  They  are  pushing  its  prosperity 
and  leading  its  progress  as  can  no  other  single  force.  Yet,  de- 
spite this  record,  they  now  are  called  upon  to  do  the  impossible. 
They  arc  paying  wages  two  and  three  times  higher  than  the 
wage  scales  in  other  countries.  They  are  employing  equipment, 
in  order  to  most  effectively  meet  traffic  demands,  that  costs  one- 
third  to  one-half  more  than  that  used  in  other  lands.  They  arc 
facing  constantly  rising  prices  for  materials.  And,  on  the  other 
hand,  their  rates  are  only  one-third  to  one-half  of  the  carrying 
charges  of  other  countries — by  far  the  lowest  in  the  world.  Our 
railroads  have  expended  from  $600,000,000  to  $1,000,000,000  an- 
nually in  recent  years  to  improve  their  lines  and  keep  them  at 
the  top  notch  of  efficiency.  The  curtailment  in  business  to-day  is 
directly  due  to  the  curtailment  of  the  buying  power  of  the  roads. 

"In  this  contingency  there  is  one  step  that  must  be  taken  if 
we  are  to  have  a  return  of  general  prosperity — freight  rates 
must  be  moderately  advanced.  Justice  demands  that  course  and 
the  best  interests  of  the  country  at  large  require  it.  The  alter- 
native, the  reducing  of  wages,  is  a  dangerous  expedient.  Work- 
men need  good,  wages  to  live  properly.  Cutting  wages  will  not 
reduce  the  cost  of  living.  Railroad  operation  requires  good  men. 
And  the  men  who  are  handling  the  shuttling  railroad  trains  to- 
day are  the  class  of  men  upon  whom  the  very  life  of  this  na- 
tion depends. 

"If  wages  were  cut  there  would  be  a  breaking  up  of  these  or- 
ganizations of  loyal,  earnest,  dependable  men,  and  many  work- 
ingmen  of  sterling  value  would  be  lost.  These  men  have  a  right 
to  good  wages.  Surely  it  would  be  a  dangerous  expedient  to 
step  in  and  cut  the  wage  scales  in  the  face  of  the  increased  cost 
of  living  that  controls  to-day." 


Effect  of  Water  Soaking  Timber. — Writers  on  wood  season- 
ing mention  the  merits  of  limiber  sawed  from  logs  which  have 
been  submerged,  directing  special  attention  to  the  distinct  ad- 
vantages gained  by  soaking  the  logs  or  the  sawed  lumber  in 
water,  as  a  preliminary  step  to  water  seasoning.  The  United 
States  Department  of  Agriculture  advises  that  while  soaking 
does  decrease  the  tendency  to  warp  it  does  not  overcome  the 
difficulty  entirely.  As  a  commercial  practice  it  is  not  to  be 
recommended  except  where  it  can  be  done  during  storage  or 
transportation,  because  of  the  time  required  to  produce  results 
that  fall  far  short  of  what  is  usually  claimed. 
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WELDING  LOCOMOTIVE  FRAMES.* 


By  a.  W.  McCaslix. 


On  the  Pittsburgh  &  Lake  Erie  Railroad  we  repair  some  of  the 
engine  frames,  as  many  others  do,  without  removing  them  from 
the  engine  and,  as  far  as  superficial  examination  of  the  com- 
pleted job  would  indicate,  we  have  very  good  results.  I  do  not 
say  that  we  weld  these  frames,  for,  like  Mr.  Uren,  I  do  not  con 
sider  that  such  an  operation,  made  without  a  lap  of  some  kind, 
deserves  the  name  weld.  In  fact,  this  butting  of  frames  is  sim 
ply  a  burlesque  on  proper  welding.  I  have  satisfied  myself  as 
to  the  virtue  of  this  so-called  weld  by  making  several  in  the  i- 
shop,  granting  them  many  advantages  that  cannot  be  offered  on 
an  engine,  and  have  found  that  they  would  invariably  separate, 
showing  very  little  resistance  to  a  light  crosswise  blow  under  a 
small  steam  hammer.  The  breaks  show  that  a  union  of  the 
metal  had  been  effected,  but  also  show  a  very  feeble  tenacity ; 
yet,  knowing  these  facts,  we  are  very  much  in  favor  of  repairing 
frames  this  way,  wherever  it  is  possible  to  spread  the  frame 
and  take  the  heat,  as  it  frequently  keeps  the  engine  in  service 
until  the  time  comes  for  general  repairs,  and  this  means  quite 
a  saving. 

We  have  what  we  think  are  splendid  burners,  and  build  a  verj* 
satisfactory  furnace  with  standard  size  fire  brick.  Mr.  Shoen- 
berger,  foreman  blacksmith  in  the  Ft.  Wayne  shop  at  Pittsburg, 
kindly  furnished  me  the  original  design  for  both  of  them.  Thev 
are  illustrated  in  the  sketch.  I  build  the  furnace  with  the  bot- 
tom inclined  as  shown  on  blue  print,  making  it  about  i  in.  lower 
at  its  center  than  at  the  fuel  holes  at  the  ends.  Have  also  added 
a  small  slag  hole  at  the  center  near  the  bottom,  so  the  slag  will 
not  gather  and  be  blown  up  against  the  frame.  We  use  two 
burners,  and  crude  and  carbon  oil  as  fuel,  and  take  a  very  slow 
heat.  The  bottom,  inclined  as  mentioned,  helps  to  prevent  the 
wasting  of  the  bottom  side  of  the  frame  and  gives  the  heat  a 
start  to  return  over  the  top  of  the  frame  and  out  the  peep  hole. 
When  the  heat  is  complete  the  furnace  is  pushed  into  the  pit  and 
the  work  completed  with  light  sledges. 

I  do  not  approve  of  making  the  side  V  weld  under  a  heavy 
steam  hammer  without  using  a  channel  tool.  The  work  will  be 
satisfactorily  performed,  however,  if  done  under  a  small  steam 
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hammer  with  light  blows,  or  with  heavy  sledges.  In  this  case 
the  laid  in  piece  should  not  be  made  with  the  overhang  cut  too 
close  to  the  frame.  Side  heats  should  be  drawn  well  up  to  the 
point  of  the  V  piece,  and  this  stock  driven  back  into  the  weld, 
at  the  same  time  a  lap  being  formed  where  it  is  much  needed, 
that  is,  at  the  ends  of  weld  on  the  top  and  bottom  of  the  frame. 
If  the  side  V  weld  is  made  in  a  frame  under  a  heavy  steam 
hammer  there  should  be  a  heavy  channel  tool  placed  on  top. 
This  tool  should  be  8  in.  wide,  2^/2  in.  deep,  and  ."^  in.  longer  in 
the  crown,  and  ^i  in.  longer  at  the  mouth  than  the  cross  section 
of  the  frame,  that  it  may  release  readily.     It  will  shear  oft'  the 


extra  stock,  prevent  the  laid  in  piece  from  lengthening  endwise, 
will  drive  it  back  into  the  weld,  thus  forcing  it  against  the  walls 
of  the  V,  and  lengthen  the  lap  lengthwise  the  frame.  A  second 
heat  should  be  taken  on  the  laps,  in  order  that  there  may  be  no 
hole  or  opening  at  the  points  of  the  weld.  This  is  not  only  the 
most  convenient  weld  to  make  in  repairing  frames,  but  it  is  the 
best. 

We  sometimes  make,  in  front  sections  of  frames  and  in  large 
hammer  piston  rods,  what  we  call  a  lap  and  V  weld ;  we  flatten 
the  end  of  each  piece  nearly  one-third,  make  the  lap  and  weld 
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as  shown  on  the  sketch,  then  drive  back  the  end  of  the 
laps  and  lay  in  a  V;  this  insures  a  solid  center  and  a  solid  side 
opposite  each  V.  It  also  throws  the  laid  in  pieces  about  6  in. 
apart.  This  weld  will  elongate  evenly  when  being  reduced  and 
will  not  slip  or  shear  as  the  ordinary  lap  or  V  weld  will.  The 
drawing  clearly  shows  how  this  type  of  weld  is  made. 


Locomotive  Repair  Costs  per  Mile. — In  consequence  of  gen- 
eral shop  inefficiency  and  operation  inefficiency  due  to  similar 
causes,  locomotive  repair  costs  on  Western  railroads  run  from 
$0.08  to  $0.12  a  mile;  yet  a  most  efficient  superintendent  of  mo- 
tive power  on  a  large  transcontinental  road  -succeeded  in  drop- 
ping to  $0.05  and  had  only  touched  the  high  spots,  his  well  con- 
sidered opinion  being  that  $0.04  was  reasonably  attainable.  On 
another  transcontinental  road,  repair  costs  per  mile  were  dropped 
from  $0.1374  to  $0.08  by  persistent  effort,  but  when  the  efforts 
were  relaxed  expenses  immediately  rose  to  $0.17.  They  should 
have  come  down  to  $0.06.  Eastern  and  Southern  roads,  with 
their  small  engines,  better  coals,  and  better  waters,  are  not  to 
imagine  that  they  show  any  higher  efficiency.  They  are  on  the 
whole  worse. — Harrington  Emerson  in  The  Engineering  Maga- 
zine. 


E.xperience  AS  A  Te.acher. — A  great  deal  used  to  be  said  about 
learning  from  experience,  because  then  there  was  no  other  source 
of  learning,  text  books  were  very  few  and  of  a  very  poor  qual- 
ity, as  their  grammatical  construction  was  more  carefully  looked 
after  than  their  mechanical  accuracy.  Nowadays  text  books  and 
instruction  books  are  so  numerous  as  to  almost  crowd  up  against 
you.  Experience  as  the  only  teacher  is  only  a  poor  excuse  to- 
day. A  railroad  man  cannot  live  long  enough  to  experience  all 
the  breakdowns  that  can  happen  to  a  locomotive.  The  man  who 
raises  the  loudest  hurrah  for  experience  as  the  only  teacher 
generally  suffers  most  from  his  method  in  his  early  schooling, 
for  his  "experience  consists  in  having  an  engine  break  down  and 
tie  up  the  road  for  a  time  and  then  after  the  investigation  serv- 
ing from  ten  to  thirty  days  for  a  lack  of  knowing  how." — C.  B. 
Conger  before  the  Traveling  Engineers'  Association. 


*  From  a  p;iper  pre'sentcfl  at  the  recent  meeting  gf  tUe,  Inteniatiojial   Rail- 
road Ma«!er  lilacksmiths'  Association.  ■■>•..•■'-'■- V/."  •  .■■■■^.■..,- . 


The  number  of  miles  of  railroad  per  one  hundred  square  miles 
of  territory  for  the  United  States,  June  30,  1906.  was  7.55  as 
against  7.34  for  the  previous  year. 


THE   DYNAMICS   OF   LOCOMOTIVE   MACHINERY 


By  "G.  E." 


The  object  of  this  investigation  was  to  api)ly  to  the  locomotive 
certain  mathematical  processes  employed  in  other  engineering 
work,  to  see  if  they  would  brintr  out  any  new,  valuable,  or  inter- 
esting facts.  It  is  believed  that  tlie  results  are  of  interest,  and 
that  they  throw  some  light  on  the  behavior  of  certain  locomotive 
details. 

The  locomotive  described  below  will  be  considered  in  this  in- 
vestigation : 

Type .^ Pacific 

Cylinders   .. »..wi>>"i*'.»'k*.V.>,i!i. ..';..»<.. »V' ••'♦•V*'«'««'«.' '21   in.  X  26  in. 

Driving  wbtels  ...  — i  1 73  in.  diameter 

Boiler  pressure    200   lbs.   per  sq.   in. 

Transverse  spacing  of  cylinder  centers 88  in. 

Transverse  spacing  of  frame  centers 44   in. 

Transverse  spacing  of  counterbalance  ctntprs 63  in. 

Transverse  spacing  of  parallel  rod  centers ,,..,.>..,.. . , 77  in. 

Length  of  main  connecting  rod , . ; .'..'.' . .' 128  in. 

When  the  engine  is  exerting  the  nia.ximum  drawbar  pull  at 
slow  speed,  it  will  show  an  indicator  card  similar  to  that  in  Fig. 
I.  At  any  point  of  the  stroke  the  effective  force  that  moves 
the  piston  is  equal  to  the  difference  between  tlie  pressures  on 
the  two  sides;  that  is,  the  difference  between  the  pressure  of  the 
admission,  or  the  expansion  Ime  of  the  diagram,  for  one  end 
of  the  cylinder  and  the  back-pressure  of  the  exhaust,  or  the  com- 
pression line,  of  the  other  diagram  at  the  corresponding  points. 
If,  then,  the  upper  part  of  one  diagram  is  combined  with  the 
lower  part  of  the  other,  with  due  allowance  for  the  area  of  the 
piston-rod  section,  the  resulting  figure  shows  the  effective  pres- 
sure for  one  stroke.  Fig.  2  shows  such  a  diagram,  wliich  we  will 
call  a  stroke  card,  worked  out  from  the  indicator  card  in  Fig.  i. 

Following  the  action  of  the  force  resulting  from  this  effective 
pressure  we  find  that  it  is  transmitted  directly  to  the  crosshead 
wrist-pin,  where  it  is  resolved  into  two  components,  one  acting 
along  the  main  rod  and  the  other  constituting  a  vertical  pressure 
on  the  guides.  This  latter  is  at  its  maximum — about  7,000  lbs. — 
when  the  crank  is  on  the  quarter.  Its  recurrence  alternately  on 
the  two  sides  of  the  engine  causes  the  very  noticeable  rocking  of 
the  machine  when  working  hard  at  slow  speed. 

Following  the  other  component  back  to  the  vertical  center  line 
of  the  main  driving-wheels,  it  resolves  into  vertical  and  hori- 
zontal components.  The  vertical  one  is  just  equal  to  the  cross- 
head  pressure  on  the  guides,  and  represents  an  increase  in 
"weight"  at  the  main  drivers  in  going  forward  and  a  decrease  in 
backing.  This  is  one  of  the  reasons  zchy  most  types  of  engines 
are  less  likely  to  slip  their  drivers  in  going  forward  than  in 
baching. 

Fig.  3  shows  a  method  of  determining  the  pressures  of  the 
driving-boxes  against  the  shoes  and  wedges.  In  this  case  the 
three  bo.xes  on  each  side  of  the  engine  are  treated  as  one,  and 
so  the  pressures  found  are  the  sums  for  the  three  boxes.  .\  B 
and  C  D  are  the  driving  wheels,  E  and  F  are  the  centers  of  the 
journals,  K  is  the  middle  point  of  A  C,  G  and  L  are  the  points 
where  tlie  center  lines  of  the  main  connecting  rods,  extended  if 
necessary,  intersect  the  vertical,  transverse  plane  of  the  center 
line  of  the  axle.  Moments  are  taken  about  the  line  E  K,  the 
forces  being  the  horizontal  components  of  the  crank-pin  pres- 
sures above  referred  to,  and  there  is  found  the  pressure  at  F 
required  to  balance  those  at  the  crank-pins. 

These  pressures  are  plotted  in  Fig.  4,  as  are  also  the  sum  of 
the  net  cylinder-head  pressures  for  the  two  sides  of  the  engine. 
The  algebraic  sum  of  these  is  the  force  that  is  transmitted 
through  the  frames  to  the  foot  plate,  and  ("neglecting  friction  and 
wind  resistance)  becomes  the  tractive  force  of  the  engine,  which, 
also,  is  plotted  in  Fig.  4.  It  has  the  familiar  form  of  the  trac- 
tive-force curve,  and  exf^lalns  tcVi.v  //ir  dri'Ang  zvheels  are  most 
likely  to  slip  zi-hen  the  crank  angle  is  about  45  or  135  degrees. 
The  straight,  horizontal  line  drawn  at  the  average  height  of  the 
tractive-force  line  is  the  average  tractive  force,  or  the  tractive- 
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force  that  is  obtained  by  application  of  the  usual  formula  to  the 
mean  effective  pressure  of  the  indicator  card. 

The  tractive  force  is  shown  to  be  but  a  small  balance  of  the 
enormous  forces  that  act  through  the  frame.  For  example,  in 
this  case,  with  a  tractive  force  of  but  little  over  30,000  lbs.,  the 
driving-box  pressures  produce  a  ctompression  of  153,000  lbs.  in  the 
left-hand  frame,  between  the  cylinder  and  the  front  driver. 
When  it  is  remembered  that  this  is  an  alternating  stress  and 
that  a  slight  eccentricity  of  its  resultant  can  produce  a  maximum 
intensity  of  stress  as  great  as  five  or  six  times  the  average,  the 
severity  of  the  service  on  some  frames  is  apparent.  It  is  evident, 
too,  that  the  stresses  in  electric-locomotive  frames  are  entirely 
different,  and  their  design  should  not  be  based  on  steam  locomo- 
tive practice. 

If  there  is  any  pound  in  the  boxes,  it  takes  place  where  the 
curves  of  driving-box  pressure  cross  the  line  of  zero  pressure. 
At  the  point  of  crossing  on  the  right-hand  side  the  pressure  in- 
creases instantly  to  a  greater  pressure  than  is  similarly  reached 
on  the  left-hand  side.  This  provides  an  explanation  for  the  more 
frequent  breakage  of  frames  on  the  right  side  than  on  the  left, 
which  is  believed  to  be  the  common  observation.  Of  course,  if 
the  left  crank  leads,  the  opposite  condition  will  result. 

At  high  speeds  the  inertia  of  the  revolving  and  reciprocating 
parts  has  to  be  considered.  Fig.  5  shows  a  graphical  method  of 
doing  this,  which  is  derived  from  a  combination  of  methods 
given  by  Professor  Klein  and  by  Mr.  Wilfred  Lewis.  The  full 
lines  are  the  essential  ones,  and  the  dotted  lines  apply  only  to  the 
proof,  which  is  given  in  the  appendix.  O  is  the  center  of  the 
driving  wheel,  O  C  the  crank,  C  W  the  connecting  rod,  and  H 
the  center  of  percussion  of  the  connecting  rod.  O  A  is  per- 
pendicular to  the  line  of  centers  OW,  and  the  arc  to  tCp  is  drawn 
on  CW  as  a  diameter.  Arc  t\p  is  drawn  through  A,  about  the 
center  C.  Lines  t  p  S  and  CS  are  drawn  through  points  already 
located.  HI  is  drawn  parallel  to  OW,  and  IK,  CN,  and  LM  are 
perpendicular  to  OW.  RX  is  made  equal  to  OR,  and  WN  is 
drawn.  WA',  perpendicular  to  OW,  is  made  equal  to  OA  and 
CA'  is  drawn.  Let  r  represent  the  length  of  the  crank  and  v  its 
angular  velocity.    Then 

COA)  X  V  =  velocity  of  W. 

(GL)  X  V  =  component  of  the  velocity  of  H  in  the  direction 
of  the  line  of  dead  points. 

(GM)  X  t'  =r  component  of  the  velocity  of  H  in  the  direction 
perpendicular  to  the  line  of  dead  points. 

(OC)  y^  v^  ■=  acceleration  of  the  crank-pin  in  magnitude  and 
direction. 

(OS)   X  t^  =  acceleration  of  W. 

(OI)  X  v"  =  acceleration  of  H,  and  (IK)  X  ?'*  and  (OK) 
X  t/  its  components  parallel  ;ind  perpendicular  respectively  to 
the  line  of  dead  points. 

Consider  the  engine  running  at  60.5  miles  per  hour  and  giving 
the  indicator  card  shown  in  Fi'.r.  6.  The  corresponding  stroke 
cards  are  given  in  Figs.  7  and  S. 

The  main  rod,  when  swung  as  a  pendulum  on  a  knife-edge 
paseing  through  the  center  of  the  forward  bearing,  makes  36 
single  oscillations  per  minute.  The  length  of  the  equivalent 
simple  pendulum,  or  the  distance  from  the  center  of  the 
forward  bearing  to  the  center  of  percussion,  is,  therefore,  IC&Y2 
inches.  Divide  the  weight  of  the  rod  into  two  parts,  one  con- 
centrated at  the  center  of  percussion  and  the  other  at  the  center 
of  the  forward  bearing,  and  so  proportion  those  parts  that  the 
location  of  the  center  of  gravity  of  the  rod  will  not  be  altered. 
Then  the  moment  of  inertia  of  the  rod  will  not  be  altered,  and 
the  effects  of  the  inertia  of  the  rod  on  all  other  parts  will  remain 
unchanged.  The  weight  at  the  center  of  percussion  will  be  the 
total  weight  of  the  rod  multiplied  by  the  ratio  of  the  distance 
of  the  center  of  gravity  from  the  front  bearing  to  that  of  the 
center  of  percussion  from  the  same  point.    The  remaining  weight 
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200  l.b». 


200  Lb,. 


Fig.  1      INDICATOR  CARD 


1 


Fig.  2    STROKE  CARli.  CITW  .<RI)  STROKK 


AB  AND  CD,  DRIVING- 
WHEELS. 

E  AND  F.   CENTERS  OF 
JOURNALS. 

G  AND  L, INTERSECTIONS 
OF  CENTER  LINES  OF 
RODS  WITH  VERTICAL 
PLANE  OF  AXLE. 

K  R,   AXIS  OF  MOMENTS 


FIG.    3. — DRIVING-WHEEL     MOMENT    DIAGRAM,    SHOWING     METHOD    OF 
DETERMINING   PRESSURES    OF   DRIVING   BOXES   AGAINST   SHOES 

AND    WEDGES. 


FIG.    6. — INDICATOR   CARD    TAKEN    WHILE   LOCOMOTIVE    WAS    RUNNING 
AT  A  SPEED  OF  60.5    MILES   PER   HOUR. 
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FIG.  4. 
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FIG.   8. 


FIGS.    7   AND   8. — STROKE   CARDS    FOR  THE   INDICATOR   CARD 
SHOWN   IN  FIG.    6. 


FIG.    5. — CONNECTING    ROD    THROW    DIAGRAM. 


3S0 


AMERICAN    ENGINEER   AND   RAILROAD   JOURNAL. 


W  IS  CENTER  OF    CROSSHEAD  WRISTPIN 

O  IS  CENTER  OF  AXLE 

C  IS  CENTER  OF  CRANK  PIN 

AF  IS  FORCE  REQUIRED  TO  ACCEL- 
ERATE WEIGHT  COSIOEREO 
AS  CONCENTRATED  AT  CENTER 

§F   PERCUSSION, H. OF  ROD 
IS  GUIDE   PRESSURE.    DF  IS 
CRANK-PIN   PRESSURE,    AND 
BD  IS  PISTON   PRESSURE   SUCH 
THAT  NO  DRIVING-BOX   PRESSURE 
RESULTS RAIL 

FIG.    9. 


GO.OOA 


PREBSl  RE  DI.VURAM.  rOR  LtIT  HAM)  CVLI.NDER 
FICi.      10. 


FIG.    1.3. 


is  considered  as  concentrated  at  the  front  bearing,  so  that  it,  the 
piston,   piston-rod,   and   crosshead   constitute   the   reciprocating 


weights,   the   sum   of   which,   when   multiplied  by    (OS)    X 


V 


9 


(Fig.  5)  gives  the  force  required  for  their  acceleration. 

To  ascertain  the  forces  required  to  accelerate  the  weight  at  the 
center  of  percussion,  the  diagram  in  Fig.  9  is  made,  the  points 
O,  C,  H,  and  W  being  the  same  as  in  Fig.  5.  OG  is  the  radius 
of  the  main  wheel,  and  G  is  its  point  of  contact  with  the  rail.  In 
order  that  the  action  of  the  rod  shall  not  produce  pressure  of  the 
driving-boxes  against  the  shoes  or  wedges,  the  direction  of  the 
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force  exerted  by  the  crank-pin  on  its  bearing  must  be  in  the  di- 
rection CG.  The  direction  of  the  resultant  force  acting  on  the 
mass  at  H  must  be  HA,  parallel  to  01  in  Fig.  5.  Therefore,  the 
force' at  the  crosshead-pin  must  act  in  the  direction  WA;  if  AF 
represents  the  mass  at  H  multiplied  by  its  acceleration,  (01) 
X  t^  (Fig.  5),  AD  will  be  the  corresponding  force  at  the  cross- 
head,  BD  being  supplied  by  piston  pressure  and  AB  by  guide 
pressure. 

In  Fig.  10  are  plotted  the  net  piston  pressures  in  the  left-hand 
cylinder  and  the  forces  required  at  the  piston  to  accelerate  the 
reciprocating  weight  as  well  as  the  weight  at  H,  found  as  above 
described.    There  is  also  shown  the  difference  between  these  two, 
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riG.     14. — VARIATION     IN     VERTICAL    RAIL     PRESSURE,     MAIN     DRIVING 
WHEEL,    LEFT    SIDE   OF   ENGINE. 

Curve  Xo.  1.     Due  to  reciprocating  weights  and  main  rod,  left 

side. 
Curve  No.  2.     Due  to  weight  at  crank  pin  equal  to  weight  of 

back  end  of  main  rod. 
Curve  No.  3.     Due    to    reciprocating    weights    and    main    rod, 

right   side. 
Curve  No.  4.     Sum  of  Nos.  1  and  3. 

Curve  No.   5.      Due    to   parallel    rods   and   counterbalances. 
Curve  No.  fi.     Sum  of  Nos.  4  and  5. 


which  is  the  force  available  for  transmission  to  the  crank-pin 
for  producing  driving-box  pressure.  The  force  required  for  the 
acceleration  of  the  weights  is  shown  to  constitute  a  considerable 
portion  of  the  net  piston  pressure. 

In  Fig.  II  is  plotted  the  driving-box  pressure  due  to  the  avail- 
able net  piston  pressure,  obtained  as  in  the  case  of  the  slow- 
speed  diagram.  There  is  also  plotted  the  driving-bo.x  pressure 
due  to  the  parallel  rods  and  counterbalances.  These  may  be 
found  by  multiplying  the  centrifugal  forces  by  the  cosine  of  the 
crank  angle  and  by  the  leverage  due  to  the  frame  spacing,  and 
adding  the  various  products.  This,  of  course,  can  be  done  by 
computation  or  graphically.  The  same  results  can  be  obtained  by 
means  of  the  vector  diagram  shown  in  Fig.  13,  which  method  is 
similar  to  that  by  which  sine  waves  of  alternating  voltage  or 
current  strength  are  combined  by  the  electrical  engineer.  AB  is 
the  centrifugal  force  at  the  side  near  the  box,  multiplied  by  its 
leverage,  while  BC  is  the  centrifugal  force  on  the  opposite  side 
multiplied  by  its  leverage.  AC  is  the  resultant  force,  and  AE 
and  DE  are  its  components  when  it  has  revolved  through  some 
angle,  as  30°.  There  are  also  plotted  in  Fig.  11  the  total  driving- 
box  pressures  for  each  side. 

In  Fig.  12  are  plotted  the  total  cylinder-head  pressures  and  the 
total  driving-box  pressures  for  both  sides.  The  difference  be- 
tween these  is  the  tractive  force,  the  average  of  which  agrees 
with  that  obtained  by  formula,  using  the  mean  effective  pressure 
of  the  indicator  card.  //  should  be  noted  that  the  average  tractive 
force  is  very  small  compared  zvith  either  the  maximum  or  mini- 
mum tractive  force  or  the  total  loads  on  the  frames;  that  during 
fi  pari  of  the  revolution  of  the  ivheels  there  is  a  considerable 
'negative  tractive  force,  tending  to  retard  the  speed  of  the  train; 
tliat  the  variation  in  tractive  force  is  much  greater  than  at  slow 
speeds,  producing  the  familiar  fore-and-aft  vibrations  so  notice- 
cble  on  engines  at  high  speed ;  but  that  the  forces  acting  on  the 
frames  are  much  smaller  at  high  speed  than  at  lozv  speed. 
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FIG.     15. — DIAGRAM    OF    TURNING     MOMENTS    DUE    TO    INERTIA    OF    RE- 
VOLVING   AND    RECIPROCATING    PARTS    AT   A    SPEED    OF   60.5    MILES 
PER   HOUR,  BEGINNING  AT  FORWARD  DEAD  POINT,  LEFT-HAND 
SIDE.      POSITIVE    MOVEMENTS   TEND  TO   FORCE  FRONT  END 
OF   THE   ENGINE    TO   RIGHT. 

Curve  No.  Moment  Due  To: 

1  Main  rod  and  reciprocating  weights,  left  side. 

2  Parallel  rods,  left  side, 

3  Counterbalances,  left  side. 

4  Sum  of  Nos.  1,  2  and  3,  left  side. 

5  Corresponding   to    No.    4,    right   side. 

6  Sum  of  Nos.  4  and  4. 


If  we  wish  to  get  the  variation  in  vertical  rail  pressure,  we 

WH 

return  to  Fig.  5,  where   (IK)    X  'i''  X  multiplied  by  the 

WC 
leverage  of  the  transverse  wheel  spacing  and  the  overhang  of  the 
crank-pin,  and  by  the  mass  concentrated  at  H,  will  give  the  load 
at  the  rail  due  to  the  throw  of  the  main  rod.  If  the  engine  is 
working  steam,  the  available  piston  pressure  will  produce  a 
crank-pin  pressure  which  will  have  a  vertical  component  to  be 
added  to  the  vertical  throw  of  the  main  rod  already  obtained; 
if  the  engine  is  drifting,  the  inertia  of  the  reciprocating  parts 
will  produce  a  crank-pin  pressure  to  be  similarly  treated.  Fig. 
14  shows  the  variation  in  vertical  rail  pressure  at  the  left-hand 
main  wheel.  It  is  often  assumed  that  the  weight  required  for 
perfect  vertical  balance  is  one  to  balance  the  static  weight  of  the 
back  end  of  the  main  rod.  Curve  No.  2  shows  the  variation  in 
rail  pressure  due  to  such  a  counterbalance.  It  differs  markedly 
from  curve  No.  i,  which  shows  the  actual  variation,  and  the 
difference  would  be  still  more  pronounced  if  the  rod  was  shorter. 
The  methods  of  obtaining  the  other  curves  of  this  figure  are  ap- 
parent from  what  has  preceded.  Curve  No.  6  shows  the  vertical 
overbalance. 

Fig.  IS,  derived  in  a  similar  way,  shows  the  tendency  of  the 
engine  to  oscillate  about  a  vertical  axis.  This  is  a  diagram  of 
moments,  however,  and  the  arms  of  the  moments  are  the  dis- 
tances of  the  moving  parts  from  the  center  of  the  engine.  This 
diagram  brings  out  the  well-known  fact  that,  though  the  engine 
is  overbalanced  vertically,  it  is  underbalanced  horizontally. 

Modifications  and  a  number  of  other  applications  of  the  dia- 
grams   will    suggest    themselves    to    those    who    desire    to   use 
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tlicm.     Following  is  the  proof  of  the  facts  stated  about  Fig.  5 
oil  pasic  ;i/S. 

APPENDIX. 

If  we  denote  by  v  the  angular  velocity  of  the  crank.  (OC)  X  v  will 
reprcsint  in  magnitude  the  linear  velocity  of  C,  and  (()K)  X  v  and  (CR) 
X  r-  will  he  its  vertical  and  horizontal  components  respectively.  Draw 
CO'  perpendicular  to  OC  and  equal  tc  it  in  Icnj^th.  (CO')  X  v  will  reprc- 
reseiit  the  component  of  it  acting  alons  W'C'.  WB  is  next  made  eciual  to 
CP.  and  r.D  is  drawn  pcrpondicubr  \>  \\  C.  Then  (WD)  X  r  represents 
the  vtiocity  of  W  in  magnitiidf  and  direction.  From  tlic  similarity  of 
triangle*  ( )aC  and  O'PC,  and  AUu  and  BDW,  it  follows  that  OA  ~  \VT). 
and  that   (OA)   X  v  repristnts  the  velocity  of  \V  in  magnitude. 

.Since  (CR)  X  t  .-ind  (RN)  X  v  represent  the  horizontal  and  vertical 
components  nf  the  velocity  of  C,  and  -unce  (WD)  X  f,  =  (W'A')  X  t', 
represttit^i  '.he  horizontal  velocity  of  W,  the  proportionality  reiiuires  that 
(CiM)  X  V  and  (GL)  X  v  represent  in  magnitude  the  vertical  and  horizon- 
tal components  respectively  of  any  point  H  in  the  rod. 

(OC)    X    :■"  represents  the  .acceleration   of  the  crank   pin.   and    (Co)    X    v- 

is   its   component   along   WC.     Since    (OA)    X    f   is   the   velocity    of    W    and 

(OC)    X  V  that  of  C,  both  perpendicular  to  the  actual   directions  of  motion 

of    these    points,    (AC)    X    f    will    be    the    velocity    of    C    relatively    to    W. 

(CA)»  X  :- 

Therefore —  is  the  acceleration   of   C  relatively  to  W,   due  to  the 

(CW> 

oscillation  oi  the   rod  about    W.      ^ 


come  within  the  space  indicated  for  third-rail  structures,  that  i- 
A,  B,  C,  D,  E,  F,  G,  H,  I,  J,  K,  and  should  preferably  clear  thi 
line  by  at  least  one  inch,  as  is  shown  by  the  line  C",  D",  E",  F' 
G",  but  that  structures  which  are  not  continuous  for  more  thn; 
seven  feet  may  be  allowed  to  come  to  the  line  X  Y." 


LONGITUDINAL  vs.  TRANSVERSE  ERECTING  SHOPS. 


CS»  = 


(Cp)= 

cw 


(CA)s 


there- 


C\V 

fore  (C.S')  X  :■  is  the  .acceleration  of  C  relatively  to  W.  The  total  com- 
ponent of  the  accclcrationn  of  W,  in  the  direction  WC  is,  therefore,  (Co) 
X  f ^  +  (CS')  X  V-  —  (S'a)  X  V-  =  (Sa')  X  t-.  The  actual  acceleration 
of  W  in  its  actual  direction  is  (OS)  X  v'.  Since  (OC)  X  t'-,  having  com- 
ponents (OR)  X  r-  and  (CR)  X  V",  represents  the  acceleration  of  C,  and 
since  (OS)  X  f*  similarly  represents  that  of  W,  it  follows  from  the  pro- 
portionality that  (OI)  X  V-  is  the  acceleration  of  any  point  in  the  rod  as 
H,  and  (OK)  X  v-  and  (IK)  X  i^  are  its  horizontal  and  vertical  compo- 
nents  respectively. 


STANDARD  LOCATION  OF  THIRD-RAILS. 


At  tiie  last  meeting  of  the  American  Railway  Association  the 
foUowinji   resolutions  were  adopted: 

"i.  Tiiat  the  diagram  showing  lines  of  clearance  be  approved 
and  made  the  standard  of  the  American  Railway  Association ; 
and  tliat  in  the  future  construction  of  rolling  stock  and  road- 
ways these  clearance  lines  be  carefully  adhered  to  by  the  mem- 
bers of  the  association. 

"j.  That  in  designs  of  new  rolling  equipment  which  is  to  be 
used   in   interchange,  the  dearancj  line  K',  A'.   B',  C,  including 


CLEAR.\N'CE    DI.AGRAM   FOR   THIRD   R.\IL. 

such  horizontal  and  vertical  variations  which  may  in  any  reason- 
able probability  occur  in  combination  at  one  time,  should  not  be 
exceeded.  In  detennining  this,  the  position  of  the  equipment  on 
a  20-degree  curve  should  be  considered,  making  allowance  for  the 
side  throw  of  the  bolster  and  the  consequent  effect  on  the  loca- 
tion of  such  portions  of  the  equipment  that  are  attached  to  the 
car  body.  Variations  in  equipment  should  be  allowed  for  as  fol- 
lows :    Horizontal,  2Y2  inches  in  all ;  vertical.  4  inches  in  all. 

"3.     That  in  design  of  new  bridges,  trestles,  tunnels  and  plat- 
forms, no  part  that  is  continuous  for  more  than  seven  feet  should 


In  speaking  before  the  Canadian  Railway  Club,  H.  IL  Vaughn 
had  this  to  say  of  the  transverse  shop : 

"I  was  quite  a  believer  in  the  transverse  shop  when  I  wci; 
to  the  Lake  Shore  &  Micliigan  Southern,  but  I  am  now  prepare  ' 
to  endorse  the  longitudinal  shop.  The  first  objection  I  have  t 
the  double  banked  transverse  shop  is  the  inflexibility  of  ii 
F^vcrything  has  to  come  in  or  out  on  either  one  or  two  track -^ 
I  cannot  help  but  feel  that  a  recognition  of  the  inflexibility  0. 
the  double  banked  shop  is  shown  by  the  plans  in  which  a  trans 
fcr  table  is  used  with  a  transverse  shop. 

"The  transverse  shop  is  a  great  deal  misunderstood  as  regard; 
floor  sjjace  required.  For  instance,  we  will  say  that  you  have  :• 
pit  section  60  feet  wide.  The  fact  is  overlooked  that  in  the  ma 
chine  shop  there  is  a  through  track,  as  a  rule  about  15  ft.  froir. 
the  erecting  shop,  and  the  whole  of  the  space  between  the  re- 
pair shop  and  the  track  is  taken  up  with  wheels  and  storage,  so 
tliat  the  transverse  shop  is  generally  about  80  feet  instead  of,  as 
a  rule  about  65  feet,  in  the  longitudinal  shop ;  this  takes  a  lot 
of  space  oflf  the  machine  shop.  I  think  if  the  longitudinal  shop 
is  laid  out  with  the  same  floor  space  as  the  transverse  shop  that 
there  is  no  appreciable  diflFerence  in  handling  either  engines  or 
material,  but  I  consider  that  in  a  longitudinal  shop,  transverse 
aisles  leading  to  the  machine  shop  should  be  arranged  for  about 
four  or  five  engines  apart.  We  did  try  to  work  that  at  Angus 
to  a  certain  extent,  but  we  were  blocked  by  the  arrangement  ot 
the  machines,  which  had  already  been  located  in  many  cases. 
Had  we  been  able  to  carry  it  out  we  would  have  had  a  most 
convenient  shop  for  transferring  material. 

"1  here  is  another  point  and  that  is  the  effect  of  the  type  of 
shop  on  the  lay-out  of  the  machinery.  All  transverse  shops  have 
the  same  defect,  the  heavy  tools  are  located  along  the  track 
through  the  machine  shop  and  block  the  movement  to  the  back 
of  tlie  .shop  and  the  lighter  machines,  and  the  bench  work  has 

to  be  located  under  the  gallery.  In 
the  longitudinal  shop  you  can  locate 
all  the  heavy  tools  close  to  the  repair 
shop,  leaving  the  space  on  the  oppo- 
site side  of  the  through  track  for 
the  lighter  tools,  so  that  material  can 
be  handled  to  the  heavy  tools  on  one 
side  and  to  the  lighter  tools  on  the 
other  side  of  the  machine  shop 
track,  and  it  is  possible,  as  has  been 
arranged  at  Angus,  to  place  all  the 
bench  work  out  under  the  crane  ser 
vice  keeping  the  lighter  tools  on 
which  the  work  can  generally  be 
more  easily  watched  luider  the  gal 
lery. 

"It  is  stated  that  in  a  transverse 
shop  it  is  easier  to  handle  wheels,  as 
a  rule,  than  in  a  longitudinal  shop. 
This  is  not  true,  however,  of  flues, 
boilers,  and  a  variety  of  material,  all 
of  which  can  be  handled  through  a  longitudinal  shop,  and  not 
have  to  be  handled  through  the  machine  shop  first.  I  feel  there 
is  a  difficulty  to  make  out  any  case  for  the  superiority  of  the 
transverse  shop,  and  if  so,  there  is  no  reason  for  the  additional 
expense  it  entails." 


The  directors  of  the  Illinois  Central  Railroad,  at  a  meeting 
in  New  York,  September  16,  authorized  the  appointment  of  n 
commission  to  fully  investigate  the  matter  of  electrifying  the 
Chicago  terminal. 


SECOND    ANNUAL    CONFERENCE    OF    THE    APPRENTICE 
INSTRUCTORS,    NEW    YORK    CENTRAL    LINES, 


The  second  annual  conference*  of  the  apprentice  instructors 
of  the  New  York  Central  Lines  took  place  at  Depew,  N.  Y., 
September  3.  Jn  addition  to  C.  W.  Cross,  superintendent  of  ap- 
prentices, Henry  Gardner,  his  assistant,  and  the  instructors 
whose  names  are  shown  on  the  accompanying  table,  the  follow- 


Drawixg     Instructor. 

A.   W.   Martin 
R.   M.   Brown 
G.   Kuch,   br. 
1\   Heyut,  Jr. 
C.   A.    Towsley 
C.   P.   Wilkinson 
V.  J.  Burry 
H.    S.    Rauch 
H.  R.  Martinson 
A.  L.  Devine 


Shop     Instructor 

\V.  J.  Greilich 
H.  J.  Cooley 
G.    Kuch,  Jr. 
L.   T.   Johnson 
M.   T.   Nichols 
C.  T.    Phelan 
J.   R.  Radcliflfe 
F.   Hanlcy 
H.   R.   Martinson 
F.    Nelson 


-.•■;•.:     Shop. 

Heech  Grove,   Ind. 
Collinwood,   O. 
Depew,   N.   Y. 
East  Buflfalo.  N.  Y. 
Elkhart,  Ind. 
Jackson,   Mich. 
McKees  Rocks,  Pa. 
Oswego,   N.  Y. 
St.  Thomas,  Ont. 
West  Albany,   N.   Y. 


ing  guests  were  present :  C.  H.  Hogan,  division  superintendent 
of  motive  power;  F.  M.  Gilbert,  mechanical  engineer;  F.  W. 
Thomas,  supervisor  of  apprentices,  Santa  Fe.,  and  Henry  Max- 
well, educational  instructor  of  apprentices  in  the  locomotive  de- 
partment of  the  Canadian  Pacific  Railway  Company  at  Angus 
Works.  At  the  opening  of  the  conference  letters  were  read 
from  J.  F.  Deems,  L.  H.  Turner  and  G.  M.  Basford.  Following 
are  extracts  from  these: 

Mr.  Deems. — "There  is  no  more  iinportant  problem  now  con- 
fronting the  railroads,  and  especially  the  mechanical  depart- 
ment of  railroads,  than  the  future  relationship  between  the  em- 
ployees and  the  companies.  You  are  engaged  in  the  work  of  the 
systematic  training  of  apprentices  in  the  theory  and  the  practice 
of  the  trades,  to  raise  the  standard  of  mechanics  in  the  shops, 
for  the  mutual  benefit  of  the  company  and  the  employees. 

"The  value  of  this  plan  of  training  apprentices  may  not  be  ap- 
parent in  the  first  year  of  apprenticeship,  but  later  it  is  shown 
there  is  a  very  decided  benefit  to  the  apprentice  himself,  as  well 
as  the  company,  and  in  time  this  must  be  reflected  in  the  com- 
munity. 

"Those  of  us  who  have  served  an  apprenticeship  under  the  old 
regime  know  the  difficulties  we  had  to  overcome  in  learning  the 
trade.  It  is  believed  the  apprentices  on  our  lines  fully  appreciate 
the  privileges  afforded,  as  is  evidenced  by  the  eagerness  and 
ambition  displayed  on  their  part,  which  is  commendable  to  both 
the  instructors  and  the  apprentices.  r-     ■   :•  ■ 

"The  relation  of  both  the  drawing  instructor  and  the  shop  in- 
structor to  the  local  organization  is  especially  important,  he 
should  make  every  effort  to  impress  on  all  concerned  that  his 
efforts  are  co-operative  with  the  object  of  increasing  the  output 
and  efficiency  of  the  shop  in  general."         \v  '     - 

Mr.  Turner. — "I  cannot  refrain  from  saying  to  you  that  I  am 
very  much  impressed  with  the  work  that  is  being  accomplished, 
which  is  sure  to  result  in  building  up  a  much  better  class  of 
mechanics  on  the  Lines ;  also  a  better  class  of  men  to  draw  from 
when  men  are  to  be  selected  to  take  supervisory  positions.  You 
are  to  be  complimented  on  the  splendid  work  you  are  doing." 

Mr.  Basford. — "It  would  be  a  great  pleasure  to  me  to  meet 
the  men  who  are  working  out  the  details  of  a  plan  which  seems 
to  be  one  of  the  most  important  movements  of  the  time  in  the 
most  important  problem  of  the  time — transportation. 

"For  many  years  I  have  dreamed  of  seeing  apprenticeship 
worked  out  practically  on  a  large  scale,  as  you  are  working  it 


*An   abstract   of   the   proceedings   of   the   first   annual   conference   will    be 
found  in  the  November,  1907,  issue  of  this  journal. 


out,  and  that  the  dream  has  come  true  is  almost  tr^  good  to 
believe. 

"What  docs  it  matter  if  the  work  involves  a  good  deal  of 
drudgery?  Is  there  any  work  worth  while  whicVi  does  not  in- 
volve it?  I  think  that  everything  should  be  said  and  done  to 
encourage  those  who  are  carrying  the  l)urden  of  this  effort.  The 
most  encouraging  thing  that  I  can  think  of  to  say  is  that  there 
is  nothing  in  any  industrial  or  transportation  organization  which 
begins  to  approach  in  importance  and  in  the  possibiliiies  of  far- 
reaching  results,  this  preparation  of  recruits  who  are  to  be  the 
men  of  the  future.  I  think  you  should  bear  in  mind  the  fact 
that  the  New  York  Central  Lines  were  first  in  the  field  in  a 
broad  effort  of  this  sort.  Remember  that  other  railroads  are 
watching  and  following  you  and  that  it  will  be  necessarj-  to  be 
alert  and  active  in  order  to  maintain  the  lead  which  you  nou- 
hold.  The  best  of  success  to  you  and  to  all  who  are  helping  you 
in  this  development  which  has  been  so  ably  organized  by  Mr. 
Deems." 

C.  H.  Hogan,  Div.  Supt.  M.  P.,  then  spoke  in  part  as  follows: 
"We  see  here  at  Depew  Shops  the  results  of  the  labor  of  the 
apprenticeship  department.  The  company  has  incurred  the  ex- 
pense of  installing  the  school  and  providing  for  the  practical 
training  of  apprentices — to  educate  them  to  become  skilled  me- 
chanics. At  first  the  apprentice  may  not  think  much  of  the 
training  he  is  being  given,  but  at  the  end  of  the  fourth  year  he 
will  say  that  he  would  not  have  gained  the  theoretical  knowl- 
edge and  thorough  practical  training  if  it  were  not  for  your  ef- 
forts, and  he  will  show  his  gratitude  for  the  opportunity  given 
him.  The  other  day  a  professor  from  one  of  the  high  schools 
of  Buffalo  visited  our  school  and  shop  and  expressed  his  surprise 
that  the  railroad  company  took  so  much  interest  in  their  appren- 
tices and  stated  he  would  like  to  have  all  his  instructors  visit  our 
school." 

Mr.  Cross'  Address. — Mr.  Cross  then  addressed  the  confer- 
ence. He  directed  attention  to  the  rapid  extension  and  progress 
of  modern  apprenticeship  methods  on  railroads  throughout  the 
country  and  reviewed  the  work  of  the  apprenticeship  committee 
at  the  last  meeting  of  the  Master  Mechanics'  .\ssociation.  He 
closed  with  the  following  remarks  • 

"The  testimony  of  all  subordinate  officers  and  others  who  are 
in  a  position  to  know,  is  to  the  effect  that  the  company  is  deriv- 
ing benefits  from  the  training  of  apprentices  and  that  the  ap- 
prentice work  is  on  a  conservative  and  substantial  basis.  The 
shop  instructor  increases  the  efficiency  and  consequently  the  out- 
put of  the  apprentices  by  his  instructions,  and  the  drawing  in- 
structors increase  their  knowledge  and  efficiency  by  the  instruc- 
tion given  in  drawing  and  mathematics. 

"The  New  York  Central  Lines  plan  of  apprenticeship  is  in- 
tended to  provide  for  recruiting  the  service  by  combining  the 
shop  instruction  with  the  theoretical  training.  We  feel  that  the 
work  has  now  passed  the  experimental  stage  and  has  become  a 
regular  part  of  the  work  of  the  railroad.  The  value  of  this  plan 
of  training  is  that  it  enables  the  company  to  reap  an  immediate, 
as  well  as  an  ultimate  benefit  from  the  work  done  by  appren- 
tices, due  to  the  special  training  they  receive  both  in  the  school 
room  and  the  shop.  The  aim  is  to  have  a  light  crop  over  a  large 
area,  rather  than  a  phenomenal  growth  of  a  few  plants.  The 
progress  made  during  the  j^ear  indicates  a  substantial  growth  of 
the  ideas  of  apprenticeship  for  recruiting  the  service.  The  ap- 
prentices everywhere  acknowledge  by  their  earnestness  their 
gratitude  for  the  opportunity  offered  for  self-improvement.  The 
interest  displayed  by  the  apprentices  so  far  is  very  gratifying, 
and  is  increasing  in  proportion  as  the  facilities  for  experimental 
work  are  increased  and  the  plan  of  instruction  is  extended." 
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Apparent  Benefits  From  Improved  Apprenticeship  Methods. 

By  Henry  Gardner. 
,, .^  ,  General  Benefits  to  Shops. 

Investigation  shows  that  the  apprentices  in  all  departments 
are  doing  better  work  than  formerly — are  in  fact  doing  certain 
classes  of  high-grade  work,  which  under  the  old  system  it  was 
not  thought  wise  to'  entrust  to  them. 

Discipline  in  the  shop  is  better.  Foremen  are  relieved  of 
the  care  of  the  boys  and  can  give  more  attention  to  their  other 
duties.  The  shop  instructor  takes  charge  of  the  apprentices  and 
contributes  materially  to  increasing  the  output  by  his  constant 
teaching  and  inspection.  The  best  grade  of  work  is  given  boys 
in  all  departments.  It  is  a  common  occurrence  in  Jill  shops  to 
e.xcuse  a  boy  from  the  class  room  in  order  to  run  a  machine  left 
idle  by  an  absent  workman,  thus  keeping  up  the  output  of  the 
machine. 

The  tone  of  the  shop  is  improved  in  several  cases  by  high 
school  boys  as  apprentices.  This  is  the  natural  result  of  the 
educational  advantages  offered  by  modem  apprenticeship.    There 


such  as  indicating  engines,  dx'uamometer  car  tests,  coal  tests,  etc. 
During  the  past  year  a  total  of  1,344  drawings  and  tracings 
have  been  made  for  the  company's  drawing  room  files  by  ap- 
prentices. Part  of  these  were  made  in  the  class  room  and  others 
by  apprentices  especially  detailed  for  drawing  room  duty. 

Special  Instances  of  Good  Work  in  the  Shop. 

(These  are  a  fexi:  of  many  jobs  zvhich  indicate  the  class  of 
zvork  which  is  open  to  the  apprentices,  as  rvell  as  the  fact  th<it 
they  are  taking  advantage  of  their  opportunities.) 

West  .Hlbany  Slups. — .\  first  year  apprentice,  with  only  t\vo  weeks 
experience,  br.red  twelve  eccentrics  in  thirteen  hours,  and  five  eccentric 
straps  in  seven  and  a  half  hours. 

A  second  year  apprertice.  with  helper,  set  the  valves  on  an  engine  in 
seven   hours.     Set  vnlves  on  two  other  engines  in  good  time. 

A  second  year  apprentice,  with  helper,  lined  up  two  sets  of  guides  and 
coiipled  lip  pistons,  all  in  six  hours.  Boy  had  three  months'  experience 
in    this   work. 

A  third  year  apprentice  in  charge  of  the  rod  job,  repaired  thirty-two 
main  rods,  ten  pairs  front  end  brasses,  and  eighteen  pairs  back  end  brasses. 
He  also  made  two  sets  of  frunt  riul  brasses.  .\11  of  this  work  was  done  in 
three    weeks. 


MEMBERS    PRESENT   AT    APPRENTICE   IN<!TRlTTORS     CONFERENCE. 


Top  row,   reading   from  left:    G.   Kuch,   Sr.,  II.  J.   Cooley,  F.   Hanley.  II.  S.  Ranch,  A.  W.  Martin,  M.  T.  Nichols,  and  H. 
Maxwell   (Can.  Pac.  Ry.).     Middle  row,  reading  from  left:  G.   kuch,  Jr..  F.  Xelson,  L.  T.  Johnson,  F.  W.  Thomas 
(Santa  Fe),  C.  W.  Cross,  Henry  Gardner,  C.  P.  Wilkinson,  C.  A.  Towsley,  and  H.  R.  Martinson.    Bottom 
row,  reading  from  left:  R.  M.  Brown.  W.  J.  Greilich,  F.  Devot,  Jr.,  C.  T.  Phelan,  A.  L.  Devine, 

V.  J.  Burry  and  J.  R.  Radcliffe. 


is  a  steady  gain  in  the  boys'  ability  to  read  blue  prints  and  draw- 
ings. This  faculty  is  strongly  marked  during  the  tliird  and 
fourth  years.  Boys  can  read  ordinary  shop  prints  at  the  eaid  of 
the  first  year. 

Debating  clubs  give  the  boys  an  opportunity  to  write  and  talk 
on  mechanical  subjects.  Speaking  in  public  makes  and  develops 
initiative.  The  ability  to  do  this  is  traceable  to  the  class-room 
instruction.  Club  socials  and  picnics  bind  boys  to  their  fellow- 
workmen  and  build  up  valuable  friendships.  The  boys  learn  to 
understand  and  respect  their  superiors,  but  not  to  fear  them. 
The  baseball  club,  if  properly  managed,  may  be  classed  as  a 
benefit.  Boys  are  broadened  by  their  visits  to  other  shops.  The 
unity  of  the  club  teaches  that  success  is  due  to  team  work. 

General  Benefits  to  th£  Drafting  Room. 

Boys  are  used  in  the  drafting  room  both  before  and  after 
graduation.  Before  graduation  those  best  fitted  for  the  work 
spend  three  months  making  blue  prints,  drawings  and  tracings. 
After  graduation,  boys  especially  adapted  are  used  to  advantage 
as  regular  draftsmen.  When  rushed  the  head  draftsman  takes 
drawings  to  the  apprentice  class  room  to  be  worked  up  or  traced. 
Apprentices  assist  the  drafting  room  in  making  numerous  tests, 


Coi'.inwojd  SI'.of's.  — A  first  year  apprentice  applied  two  boiler  checks  to 
a  new  boiler,  laid  out  and  tapped  holes  for  studs  and  ground  the  seats, 
compl'-tine;  the  job  in   twelve  hours. 

Apprentice  boys  ran  a  42  in.  truck  wheel  lathe,  turning  an  average  of 
five-  pairs  of  tires  per  day.  The  average  done  by  the  regular  piece  worker 
01.   tlu'j  joi)   was   six   pairs  per   day. 

The  third  year  toundry  apprentices  are  doing  regular  moulding  work 
at   the   bench. 

.■\  tliiru  year  boy  patciicd  a  cylinder,  assisted  by  a  helper. 

.V  third  year  apprentice  and  helper  took  cliarge  of  the  truck  job  tempo- 
rarily.     Work  was  satisfactory. 

Elkhart  Shops. — \  third  year  apprentice  laid  out  a  drop  pit  jack  for 
engine   house  from  blue  print. 

Orn'L'go  Shot's. — .\piirtiiticc  with  throe  months'  experience,  with  helper, 
ran  the  link  job  successtully.     The  regular  man  was  temporarily  absent. 

A  statement  of  eleven  boys  working  piece  work  shows  an  average  increase 
in  rate  of  pav  for  June  over  May,  ]9()S,  of  15  per  cent.  This  increase  is 
mainly  due  to  the  appointment  of  a  shop  instructor. 

McKees  Rocks  Shops. — Two  fourth  year  apprentices  had  full  charge  of 
a  pit  with  an  engine  in  for  general  repairs.  The  boys  ordered  all  i>arts. 
made  sketches  for  new  bolts,  lined  up  the  guides,  laid  ofl  the  shoes  and 
wedges,  v.heeled  and  trammed  the  engine  and  set  the  valves.  The  foreman 
advised  tliem  as  is  customary  in  ordinary  cases. 

.\  fourth  year  apprertice  took  complete  charge  of  erecting  a  new  engine, 
including  the  following  jobs:  leveling  and  squaring  the  frames,  scribing 
and  chipping  the  saddle,  laying  off  the  shoes  and  wedges  and  wheeling 
and  tramming  the  engine.  He  did  not  set  the  valves.  The  foreman  ad- 
vised, as  cui-tomaiy. 


October,  1908. 
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Specific  Benefits  to  the  Drafting  Room. 

H'est  Albany.— A  graduate  machinist  apprentice  went  to  the  New  York 
ofilce  as  a  draftsman.  Prior  to  that  time  he  attended  shop  evening  classes 
for  two  ironths,  and  public  school  evening  classes  for  six  months,  winning 
a  medal  for  the  best  drawing  in  the  public  school  evening  classes. 

A  fourth  year  apprentice  redesigned  a  grease  molding  machine,  including 
one  assembly  and  ten  detail  drawings.  He  also  designed  a  set  of  dies  for 
bending  fire  rake  handles.     These  dies  are  now  in  use. 

Eight  boys,  machinist  apprentices,  have  assisted  on  dynamometer  car 
tests. 

CoUinwood. — A  first  year  machinist  apprentice  is  drawing  forging  ma- 
chine dicj  for  office  record. 

A  second  year  machinist  apprentice  made  a  complete  list  of  ail  regular 
tools  in  the   shop,   collecting  prices  and  putting  a  value  on  each. 

Two  second  year  machinist  apprentices  were  on  a  coal  test  for  four 
months,  checking  and  weighing  amount  of  coal  used  for  locomotives.   ' 

A  third  year  machinist  apprentice  conducted  a  test  of  a  Haushalter  speed 
rc;;ordcr,  riding  on  passenger  engines  between  Chicago  and  Buffalo. 

\  third  year  machinist  apprentice  is  making  a  complete  set  of  drawings 
of  boiler  hand  tools  for  office  use. 

Elkhart. — Three  machinist  apprentice?,  fourth,  second  and  first  year, 
arc  running  a  coal  test. 

.\  fourth  year  machinist  apprentice  spent  si.x  months  as  a  draftsman  in 
the   Cleveland  office. 

Oswego. — A  third  year  machinist  apprentice  made  the  drawings  for  a 
bolt  shear,  while  in  tlie  drawing  room.  He  worked  up  the  details  from 
notes  and  sketches.     The  shear  was  made  from  these  drawings. 

McKees  Rocks.- — Two  fourth  and  one  second  year  a|. prentices  have  for 
the  past  six  months  been  sketching  and  drawing  bulldozer  dies  for  the 
mechanical  engineer  s  office.     This  work  was  done  during  school  hours. 

A  third  year  machinist  apprentice,  with  the  instructor's  assistance,  has 
designed  a  complete  link  and  reversing  gear  for  the  small  stationary  engim 
in  the  class  room.  .-Ml  parts  will  be  made  in  the  shop  from  these  draw- 
ings, 'r'^- 

A  graduate  apprentice  has  been  enrotTe<l  as  a  regular  draftsman  in  the 
mechanical    engineer's   office. 

Two  apprentices  will  be  chosen  to  assist  the  drawing  room  force  in 
making  some  dynamometer  car  tests. 

Apprentice  Clubs  and  Baseball  Teams. 

Reports  of  Progress. 

Dcpciv  (G.  Kiicli,  Sr.) — An  apprentice  debating  club  was  or- 
ganized last  December.  Discussions  are  carried  on  during  the 
noon  hour.  The  apprentices  are  divided  into  three  classes,  ma- 
chinist, boiler  maker  and  blacksmith,  each  taking  up  subjects  in 
their  own  line,  but  open  to  all  for  debate.  The  assistant  shop 
draftsman  is  chairman  of  the  club,  the  assistant  chairman  and 
recording  secretary  being  apprentices.  The  meetings  were  a  com- 
plete success  and  were  largely  attended  not  only  by  the  appren- 
tices but  by  the  shop  foremen  and  journeymen.  From  the  or 
ganization  of  the  club  the  foremen  have  been  regular  attendants 
and  have  willingly  instructed  the  apprentices  whenever  called 
upon.  They  also  wish  to  be  inforined  of  the  names  of  the  ap 
prentices  who  miss  these  meetings. 

Following  is  a  list  of  the  subjects  which  were  discussed.  How 
does  water  enter  the  boiler  with  the  same  amount  of  pressure 
on  the  boiler  check  as  on  the  injector?  What  are  the  advantages 
and  disadvantages  of  the  Stephenson  and  Walschaert  valve 
gear?  Functions  of  a  slide  valve  and  a  piston  valve.  Different 
kinds  of  welds.  Method  of  keeping  fires  in  a  forge  to  obtain  the 
best  results.  Why  arc  2-in.  flues  used  in  a  locomotive  boiler 
instead  of  3  or  2V2  '"•?  Diflerent  types  of  locomotive  boilers. 
How  many  different  kinds  of  seams  are  there  in  a  locomotive 
boiler?    How  to  find  the  pressure  on  a  staybolt. 

The  club  adjourned  April  15th  because  of  warm  weather  and 
ni  order  to  organize  a  baseball  team.  Funds  for  securing  uni- 
forms and  a  complete  baseball  equipment  were  obtained  from 
the  proceeds  of  a  ball  which  was  conducted  entirely  by  appren- 
tices. The  baseball  team,  composed  of  apprentices,  has  played 
six  games. 

Elkhart.  (C.  A.  Toxvslcy). — The  apprentice  club  at  this  point 
is  under  the  necessitj-  of  renting  a  room ;  because  of  this  the 
dues  are  higher  and  the  membership  has  fallen  off  somewhat. 
It  is  expected,  however,  that  with  longer  working  hours  and 
inore  pay  it  will  be  considerably  increased.  The  proceeds  of  an 
ice  creain  social  has  helped  the  club  to  better  its  financial  con- 
dition. 

A  number  of  talks  have  been  given  by  vanous  shop  foreinen, 
including  the  following  subjects:  Drilling  and  drilling  ma- 
chines.      Stephenson^ valve  motion.     Planers.     Early  history  of 


the  locomotive.  Laying  out  work.  Shoes  and  wedges.  Vital 
points  of  a  locomotive.  Pattern  making.  Clamps  and  clamping. 
The  average  attendance  at  the  meetings  was  21  apprentices. 
A  question  bo.x  helps  to  keep  up  the  interest.  The  questions  are 
read  at  the  meeting  and  if  none  of  the  apprentices  are  able  to 
answer  them  they  are  assigned  to  be  looked  up  and  presented  at 
the  next  meeting.  In  August  the  apprentices  held  an  outing  at 
Bawbeese  Lake.  During  the  early  part  of  the  season  the  com- 
pany cleared  a  space  for  a  baseball  ground.  Seven  regular 
games  were  played. 

Oszi'ego.  (H.  S.  Ranch). — An  apprentice  debating  club  was  or 
ganized  October,  1907,  with  a  membership  of  14.  It  has  since 
grown  to  include  19  out  of  the  20  apprentices.  Fifteen  meetings 
have  been  held ;  until  May  thej'  were  held  at  intervals  of  two 
weeks ;  since  that  tiine  and  continuing  until  fall  they  will  be 
held  at  intervals  of  four  weeks.  The  club  is  organized  some 
what  along  the  lines  of  a  fraternal  organization,  having  an 
initiation  ceretnoiry  and  the  following  named  officers :  Master 
mechanic,  general  foreman,  chief  clerk,  treasurer  and  watchman. 

The  following  topics  have  been  considered :  Is  a  locomotive 
composed  of  one  or  two  engines?  Why  do  passenger  engines 
have  larger  wheels  than  freight  engines?  Whj'  are  shoes  and 
wedges  used?  Why  not  solid  jaws?  When  the  main  crank  pin 
of  a  locomotive  on  the  right  side  is  on  the  lower  quarter,  in 
what  position  is  the  crank  pin  on  the  left  side?  Why  are  cylin- 
ders counter-bored?  When  laying  out  counter-bores  in  a  cylin- 
der how  do  you  find  the  distance  between  them?  How  do  you 
find  the  stroke  of  an  engine?  Screws  and  screw  cutting.  Illus- 
trating the  difference  between  the  Wliitworth,  or  English,  stand- 
ard and  the  United  States  standard  screw.  Square  threads  and 
how  to  grind  the  tool  and  set  the  lathe  gears  to  cut  them.  Pres- 
sure plates — why  arc  they  used  and  how  to  find  their  height. 
Eccentric  ring  and  its  use.  Care  of  locomotive  boilers.  The 
injector,  its  use  and  construction.  Laying  out  shoes  and  wedges. 
Lining  up  guides.  How  to  determine  whether  or  not  the  driving 
axles  are  at  right  angles  with  the  cylinders.  Metallic  packing; 
its  use   and  construction. 

A  description  of  the  McLaughlin  joint  was  written  and  illus- 
trated by  a  first  year  apprentice  and  a  paper  was  prepared  on 
"Modern  Boiler  Construction"  by  a  boiler  maker  apprentice. 
Papers  were  also  read  on  "How  to  Lay  (Jut  and  Cut  Gears"  and 
"The  Proper  Method  of  Admitting  Feed  Water."  An  illustrated 
lecture  was  given  on  the  Florida  East  Coast  Railway  and  one 
of  the  apprentices  gave  an  extended  talk  on  valve  setting,  which 
was  continued  during  ten  meetings,  the  following  sub-divisions 
being  considered:  Admission,  cut-oft",  expansion,  exhaust,  com- 
pression, lead,  inside  and  outside  lap,  marking  off  striking  points, 
etc.  This  talk  was  illustrated  with  lantern  slides.  The  apprentice 
who  ga\e  it  made  the  drawings  and  these  were  photographed 
and  made  into  slides. 

At  the  regular  club  meetings  business  is  first  attended  to.  This 
sometimes  includes  the  appointment  of  a  committee  to  call  on  a 
sick  apprentice.  After  this  some  sort  of  an  entertainment  is 
provided,  which  may  consist  of  reading  magazine  articles,  recita- 
tions or  singing.  Baseball  or  other  sports,  in  which  the  boys 
are  interested,  are  talked  over  at  the  proper  time.  The  projec- 
tion lantern  has  been  used  in  connection  with  almost  every  meet- 
ing. The  average  attend:ince  at  club  meetings  ha?  been  10.5. 
The  baseball  tcain  has  played  two  games  with  the  Depew  ap- 
prentices, and  six  games  with  outside  teams. 

Apprentice  Clubs. 
Benefits,  D.wgers,  SrccESTioxs. 
l^.  S.  Ranch. — The  benefits  to  be  derived  from  a  social,  fra- 
ternal and  educational  organization  combined  are  manifold.  In 
the  first  place  a  spirit  of  fraternal  feeling  is  instilled  among  the 
apprentices  and  a  chance  is  given  them  to  state  their  views  on 
topics  that  are  of  common  interest.  They  have  an  opportunity 
to  listen  to  the  experience  of  other  young  men  on  matters  per- 
taining to  their  calling:  in  fact,  the  club  room  of  our  apprentice 
boys,  as  it  has  been  handled  at  Osw-ego,  in  a  measure  takes  the 
place  of  the  college  lecture  rooin.  Facts  which  are  of  vital  in- 
terest 10  all  young  men  starting  out  on  a  railroad  career  can  be 


\mi:rk".\x    i:\».im:l:i<   and   kAii.i<()A[)    loikXAi.. 


Apparent   Benefits  From  Improved  Apprenticeship  Methods. 

r.V    lltXkY    (lAkfiNKK. 
jLjtXESAL  ;1J*:XKV\FTS    TO    Shoi-S. 

t:m -!iii,iit< 'II  sll<t\vs  that  tlic  apprentices  in  all  'irjjaiiiiicni^ 
art  ."loiiiy  JKitcr  \vi<rk  tliai»  ipniKrly — arc  in  /act  "Uoiiy  certain 
classes ; uf  hiyh-jjirado  wf^rk,, \yliic1i  Under  the  V>ltl  *.>>tem  it  wa~ 
■  i'  •:  till >n}iht  wise  to  entiusr  to  them. 

Di^ciphne  in  the  shrrp  i*,  |>ett<r.  li.iiiiun  are  rdiivcil  of 
;iic  care  of  the  bov>  an»l  can  >jive  more  attention  to  their  other 
•Futics.  The  .«-h<»p  in>lrnctor  takes  charfjt'  <»t  the  apprentice?  and 
"iitribnte^iniateriitily  to.  increasing  tlu-  oHti)ut  I>y  hi>  constant 
i<  achini;  anil  inspection:  The  be.->t  yrade  of  work  is  }iivcn  boys 
ui  all  departnunt>.  It  is  a  Common  occurrence  in  :.U  shops  to' 
<  \cu-!«e  a  inn,-  from  the  chtss  r<w>ni  in  i>rder  to  run  a  machine  left 
i*Jlt  by  an  absent  \Vorkm.'nt,  thus  keeping  uj*  the  output  of  tlie 
ni;ichhic. 

I  hi'  ti>ne  of  the  >liop  i-  ni)pr<>\(d  in  '»evtral  ca-i-';  by  hii;h 
-iluM'l  bo\>  a>  a]>prentices.  Ihi-  is  the  natural  r«-ult  of  tlu 
ediicaiiiiiiid-  aiK'intaiii';  i>fTefed  by  tnoilern  appn  ntii  r-'ii]i       I  In  ri 


»uch  a>  indicating  enyine?,  dynamometer  car  tests,  coai  tc*ts,  < 

Duriny  the  past  year  a  total  of  1,344  drawings  and  traci:iL 
liavi'  been  nui'le  for  the  company's  drawing  room  files  by  ap 
l-renticcN  Part  6t  tlitsc  were  made  in  the  class  room  and  othf : 
Ia    apprentice«  especially  detaiUil  for  drawing  rooin  duty. 

S^•^^^IAL  I.\'sT.\NCK!i  of  Good  Wokk  in  the  Shop. 

{These  tire  a  fi'i<,<  <>i   viitny  jobs  is.-liii:h   indicate   the   cus.^^ 
xeork  Xi'lueh  is  open  lo  the  apprentices^  as  well  as  the  }\tct-ih<:: 
they  are  taking  adiviita;ie  of  their  opportunities.) 

'West    .•ilb.iny    i'litj-s., — A.  t-r^t    yciir    npiirintice,    with    only    t«o    wcti. 
fvptTicnce;    iK.reil    t>fflve  ic'ctfnjric.j    in    tliirtf»-n    hours,    and    five    ^ccentr'-- 
vstr.npK  in  -»icn  mid  a  h;ilf  hoirr^. 

'  :.■  A   'lecnd    \»ar   ai>i>r<i'.iicf.    \\it!i    hilinr.    -« t    the   valvts   on   an    ingiftc    •..'. 
\8fyen    hout^    '  Set   vtlve»   on    tw"    other   i-nainr*   in    good    time. 

A   sc-e.-nd  vcar -apprentice.   «ith   helper,  lined  up  two  sets  of  si'idi'.  ..: 
i-c'\ipliMl    up   iiislKtis,   all   in   six   hoars.      Boy  had   three   months'   experitr.c 
ill    thi»   work. 

.\    third    year   apiirtnliec    ill    iliarge   ot    the   rod   jdb,    repaired   thirtyriwi. 
iii.iiii   101I-.  tea  pair?!  front  en il  l'v.i»>«-s  aml-eighieen  pairs  hack  end  bra-iM -. 
lit    ;il-i'   m.iiU    t»><>  »»t-   '  f   from   >  iiil   Iir:i—.«  ».      All   of   this   work   wa-   <!•:.. 
ll'-cf    ••.  i-k'. 


\1 1,  \1  IT  K-    I'RKSKXTAt    •VI'I'RrXTM.E  ■  IXjlTltf'i  TORS     TOXFERRXJ-F. 

rowi   Ftatliui;    fri'iii    Kit.     < .     Knvh,    Sr..    H.   }.    Cooley,   1'".    I  lanky.   11.   ."-i.   RaiK-li.  A.   W  .   Martin,   .M.  T.  Xichols,  and  H. 
Maxwell    (tan.    I*ac.    K,\.l.     AliddK    ri>w,  ri-adinu    from  left:   Cj.    Kiieli.  Jr..  I".  .WI^oii.  I,.    I".    b.IiiiM>n,  1".  W.    Thomas 
I  .^.inta  l'e),A.'.  \V.  C'ros,-».   j  Ittiry  (iardiur.  ('.   t'.   \\  ilkinsi>n,  C.    A.    low^Ky.  and   H.  R.  Martin.son.     llottum 
fOiin^  readiwjf  from  left::K.  W.  I'.rown.  W.  J.  (Ireilidi.  b".  Devot.  jr..  C  T.  I'lulan,  A.  L.  IX-yine, 

\'    J.   Iliirry  and  J.  R.  RadclitTf. 


-  l^  .4:  sioady  .gain  h:  the  l«o\s'  .ilsibty  t<'  nad  bhu   priut>  and  dr.iw 
'•  ing*.      This    faculty    ir   strongly    marke<l    tlnring    tlu    third    and 
"Tonrth  years.     l;V»ys,\'itn  read  I 'rdinary  sill ip  print-"  at  the-  eJid  of 

rstycirr. 

iK bating  ehtb>  give  lb?  ,t)&y$;ati  opportunity  t<«  wnu  and  tall; 
f,Mjnuchanical.''iib}ects\  Speaking  in  jmblic  ni;ike~  and  develop> 
initiative.  The  ability  t»^  do  thi-  i>  traceable  t(»  the  classroom 
iJV^Tn^ction.  t1tib  ^fictals'  ami  picnic>  bind  boy^  to  ti:eir  tellow- 
ui-rknien  and  biilld  i»p  \-tJtiaWe  trieiidship^.  ihc  boys  U-arn  to 
nnderstaiid  and  respect  thcl:^  ^.trperiors^  but  not  tO;  tC'Si' .  tlieiK. 
^  Thc:  brt>vball:  eljlb.  ii  propcHv,  nianagcfl,  .may  be  ctrisscd  as  a; 
bercllt.  fir>y;i  aii^\  l»ro,-uleiied.  by  :tb.eif  visit-  to  .itlur  -li<ips.  The 
•■•V     I   the.  cUib  ti?achc5  tiin^.'fm'^^e^s^^^^^^^^  ui  wrk 

I  .(  Nr:RAf.    I^feXEFlt?    TO  "tllF.    r*R  VKTIXi;    Ro.\!. 


-^^;a<Iu;aion. 


u-i'L    1:1    '.\ty    lii.iiiiiii;    iiMiiii    liiilii    IhIi'I'     .umI    afur 

1 '.V fore   graduation    tho?e  best    litted    for   thi-   \vork 

rx-nti'tHree  ni^mtbs  n>aking:  .bhie  print*,  drawings  a>>d  tnu^ngs. 

grafhiaiion,  boyi;  especially  ada]>ted  are  jt«Jt*d  t  ■  ad\antage 

■    regular  drafJMuen..    When  rnshed  the  head  draft-inaii  takes 

'.r.iwiiiLs  to  the  apprei^titc:  class  ro».>iu  !<»  be  workeil  ti[t  or  traced. 

\li{irintic<'5  assist  the  dra flint.'  ronni  in  making  nuiiieri.-u.s  tests. 


c  "■•i'i;.V' './  .>/,•/'.;. -,\  t.Kt  year  ai.prer.iicr  api'lu-d  two  Ix.iltr  ciuck?  :•■ 
a  !iev.  iK'iUr.  I;iid  out  and  tapped  holes  for  studs  and  uround  the  seatf. 
i-oiiipl  timf  the   )oIi  in   twelve   hours,    ••  ■■  ''   .••.- 

.\ppr;.->itice  Im.v.s  r,in  .1^  12  in.  tr-.iek  whpi'l  la'thc',  ttimingr  an  average  .  i 
*ive  iwirs  J«ftiT'-»-  per  ikty.  •■'The  tJvtrairc;  done  hy  the  reg.ular  piece  wtirker 
.it.   tl'i-.  ii'ii  was  six  pairs  |>er  dayl   /■•.;_  ./  .  .       ., 

1  hv  third  >xrir  '  Joniiilr\  arprt-aficts  'fire'  doirt'E  recular  nionldiritr-  work 
lit   the   hench. 

■;V  I'ltrd  y»';ij   '.'ov   piUm-i   .<   i>iiipiii,  .i^-i-tt.l   os    .i   iiiijni. 

.A   third  rear  app.ei'tiice.  .Hid   helper  ffk  ch;iK){t    of  the  truck.;, 
ttirily.      Work' wii's  -aiisfactory. 

I'.Ji:iart  ^hr['f.-~j\    tiiJrd    M-ar  .ri>prvn:ico    l.ii.l    oin    .i    ili..p    i.it 
rngiAe  hp-iisfc.frc»hi' blue'  prill! 

■j   r^>ipri'<?^('    ,"v/;«'/'.v.V-:  Apprt  jiticv .  w  itli    tiiici     tMonlii-'    «N]Kiunci.    \itlt.    ii.  :;i'. 
TfttT  tlu'  lii.fc.  jwh  MK-ci-stully.     '\'U^:  riijuhir  man   was  teuipi'rarjly  ahsoni. 

A  «t;(te>tient  of.'.tI«.''v<»h  boy >  working -pie**  work  sliiwi  an  average- incr»;:<. 
ill  r;ite  i>f  p-iv  fic  tune  over  MiO;;  JitHiS^  ^>f  .l.'i  ■|K'T-c<-nt.  Tlii^  incre.-!->  ■- 
tnainly  diiii-  to,thc.r.iipoiatm«.nt<vf  a  stop  instructor. 

^fcNres  'Noc^s  Shofs.-^-'VWu   f.^i'rth'yiar   apprentices   had    lull   chari;.      -i 

1    I'it  'wjtlt  ,m  efigiijc-  in    for   tji  iieral   njciirs.      The    boys  <.rdered.all    ).'ir.-. 

.rhg^dc  ;j>kttch<-s  forirtew  bultSj,  Jitud  tip  tKc : giiJdies,  .^aid  olT  "thi? " shoe-  ojid 

■ixtdffes.A'.hteled  and  tranuned.  ihe  eligihe  and  Set  the  valves.,  ■•  The  {6rei>iai» 

advi-ed   them  a^   is  customary   in   ordinary   cases,  -••■•  \- ■•-:  ■..;•.■- 

A    fourfti  year  .Tppriftice  t<;>ok  oniplHe  charge  of  erecting  a  ntvi ■>i.v;i'.ii.-. 
-iticUtsling   tlit  ■.following;    jobs-.  JevvHiifi;    aiid    squaring   the    frames,    scrdnnj: 
:and..  chipping,  thtr  -ssddle,-  ttjving   riff;  the  fjioes   atid    Wedces   and   vtheid.ini; 
and  traHinitrg..  the  eirci.iU-  ■  iie-JiJ'.:T»ot-.s*t  -the:' valve.*.;  .The   fv/rtiii!-- 
\i»i"!.   a^   cn-.*oiii.'iiy.  '•  '■■    "  '     ••■  ■    ■ 


(  »(  UiV.EU.  HiOS. 
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385 


Si'KciHf  r.-^vrrirs  to  the   l)RAKtiNt.  Uijom, 

iVeit  •^/frtB.v.^^AgrdHuafcjtiaclnnist  apprentice  >vent-'-t^^  the  Xew  Yorfe; 

.■tfice  as  a  draftsinati.  Prior  to  tliat  tiiiu-  Ix-  attended  shop  t-veivitiR  clafises - 
fuf  tw'i  iiMinlhs,  and  ixililic  school  evniiiig  clav-e-  fur  »ix  hiV.iuhs,  winning 
,  im^ilil  for  the  Ix-wt  .dra\ving  in  t lie  public  sc1i<,K)i  ov^nin'jt.cWs^.':  .*'.■-,  '. 
A  fourth  year  apprentice  reilesigned  a  Krcatse  moidinK  niachtiM?;  inciuding 
■  :io  a^«embU-  ar.d  ten  (tetail  drawing-s.  He  also  dtsijtned  a  ^"t  Of  dies  for 
iniidinj;  fjre  rake  hamHe--.  'I  hese  liies  arc  now  i-n  use,  .  ;.  ^  .  ..  ^  ," 
l^^ight    lioys.     !n.-icliiiii-t     a|>i"<"tice»,    hnve    a>"-i>teil    oti     dynatiioineTer    car    : 

L  '■Uuiwoud.—  .\    th>t    year    machinist    apprfutjcci*    drawing  'loriting.  nia> 
'iii:c    die.;   tor   tiftice    record.  ■■    '^; .',-'';.  ■"■       -        "'   -'.^ 

A  second  year  niacliiiii^t  apprentice  nifidi-  a  Winplete'  list  .o*  all  ri-Rutaur- ■ ; 
!.  Ills  m  tlic  shop,  collecting  prices  and   puttiiliJ- a  vahiv  on  eaciii 

7  w,a  ..sctx>n^   year   Biachiuist    apprentices   were   "n    a   coal  vtsst    'for    four 
!Mt>ivths,  checking  and  \v<  ichintr  am, lutit  of  coal  used  for  locoinottves.-      y 

A  third  year  n'acliini^-i  apprentice  eTuidncted  a  test  oi  a  Jlau>halt«-r  speed  . 
r^ftrder,  riding  on  passenjjer  enjjjnes  iH-tween  Chicaga  and  liutl^Io.   -.r 

A"  third  year  niachiiii>-t   anprchlice  is .  riiakinij'' a   onnplete  s«t  of  slravirJUgji    . 
-•■»r   boiler   hand   tools    for   ottice   use.  •.  ■■'•     •;'•■■..''   ..••■■"■;■ 

Lik hart.— Thrti-    niaclfinist     apprentice-,     t^lln^th,  -second  .  and    first  ■  -year.' ' 
,:i.,runriog  a.coal:  test.      ' ;  ■ . .  ^  .  v,-.     :  -;  ,  ^     ;;...:,■-■;.•.    ' 

A  fourth-  ygar-  Biacliinisr  iappr«?ntice  siiept  ^i\[  nioiKh^;;as'.-a.-«'»lraftsmari  iii  ' 
liie  Glev».Iahd  office^-    ;:     '. .\    ■ ,:  -      '.■,.',.  "v   "    ■:'.■..';-  '^  -■;;v'-  > -■  '"  V--- 

Oswcgo.—A  third  y«-ar,  iriatfiini''t  apprenticv  :  iiia<-lt*. '  .the  drawinjis.  fot:;  '.it':" 
■bolt  shear,  while  in  the.  dvaw-itiif  riiotji.  lie  w-orke<l  tip  the  idetails  /rf^iii" .. 
iiotei  arid  sk'-tchvs.:    The  shear  wa-n!ad-:'ffon,i  these  dra\viit>'s.  -    •    ;  ..:-.,     ./ 

yicKc^^s  'Rack's.T- Two   iourth   and  one   Second   yisnf  ar  preutices"  li:iv«;."-?«'>r' ' 
the    pa<t    six    months    bem    .sketchiiijr    and    <lrawing    bnll<lo/er  .dies'  tWrtftc     ' 
nK^jiaiitcai    e.ii«;iiu-ers   ortice.      '|-his   wi.rk   was  done   dltvinsi   school   houfs.'-  -      '  '. 

.\    liiir<l  .year  -iBfu-nitim' apprentice,    with    the  -ijisitrtictorV   as.sistaiiceV.-ha's  ' 
'ie-..iiii!'.'d  a  coirtplete  link  and  reversing  gear  for  the  sitiajl  stati<niary -OiiirnW" 
ill  ■iJie   class  .rooiiu      -\1l    j.virt-   will   be   iinule   in   the  vliop    li'oiii    thi;'**'   drjiw 

'.jnas.;;V:;  '.-;"   --.;   -■^;.-; -^^v. '•■■'■-   '••"'     '■■'■■■  :'r:^..^  [■'':"  -r  '-■■../'■  ■'■''■'i '.:/■'.  ^l^^. 
A    graduate-  apprentie-c    h-'vs'  b«H'n  'eiirolled    as    .-t    rf-ijiilar    dr.-ifi.sjnaii    in    the 
!  I'cliank-aV  enFincer's  otljce. 
■     'Tw.ia    a^iprentic*<    will    be    (.'iJi'sen    lo   assist. -the   dravtiis.  t".oo8i.  tvfcv;,.4«V; 
-  rn.-.kingr    sojiVe   dyna'Torie'er   car    tes1>».      -  ■■.'.":■         V    '  "'         ' 

Apprentice  Clubs  and  Baseball  Teams. 

IvKltiRTS  OF   I'RGK.kE.^f, 

th'fciK.r  (C^  >Ktn:li,;Sr^^Xti:  -iipjjrcuticc  fldiartwsr  :diJl»-  was  ^or- 

-jirttiizedlast  IVevwilw^iv  Discussions  are  'riirniMl  iiit  dtiriiig  tlie 
11... .11  li<ittr.  Tile-  niifireiitioos  arc  <tivifk'il  ijito  tliroc  oJ.'issci,  inh- 
olijni>t,  buikr  inJikf.r  ;tii<l  blacksiniili,  each  taktnji  up  subjects  ii> 

""tlieir  ovv^n  line,  Imt  viiKn  to  all  for  clebatf.    'Htc, Assistant  shop 

•  Irat tsinan  is  cbairiiian  of  lite  chil»,  tjie ;  a«^sistajit  cliatrnian  :ind 

recor<lrni^  st^Cfetary  bcintr  apprentices.  The  ineetitios  \\  ere  a  coift- 

plHe  success  and  were  largely  attended  not  xnly  by  the  appren- 

Victrs;  bur  by  the  shop   forenu-u  and   jemrneynKii.     From  tile  or 

t^ianization  of  the  gU»1>  the  forcUicJi  have  be%"n  fesular  attendaiits 

an<t  1i9^\-e  wilJ^Mgb^^  M  the  appreiitict'SAvlwrtevcr  called 

lipoii'.     Tticy  als'.)  wisli  to  be  hifortried  of  itjc  Jianies  of  the  , up; 

i'reinicc>  who  iniss  ihtLisc  ineelings.       -    \\' ':'';'':,;■■'/■:.:■ -.,:^:,:  'V^i 

FolIouitTji  is  a'  list  of  the  sulijccts  which  Vyer*  disctjssed/    ifow 

■■  M  >  wateV?'it^rl'>cl}6iler  with  the  Siuno-amoiitit'o^' pressure    : 

11  tlie  iKitier  chet-'k  Ji>  '>n  the  injeclor  r    What  .ire  the  ad\  amajfos" 

and    disadvantages:   of   tlve/  Steiilicnsini    and;  \\-alschaett    valve 

;  eV'ir^  ,  FuiHtions  6f:li;  slitle  valve  and  a  piston  valve.     Ditterenl 

■kiiid-;  of  vWTld§^.   ;^ktlipd  ot-ki^vpin^,^^^ 

'usf  results;  /Why  'afe  2^-in.  itttes  Used  in  ar^lticojijoiive  b'^'jler 
Mi<tiad  of  3  Or  5J  j  in.?     DitTerenlty|>es  of  locoiuoriVe  boilers. ; 
flow  lUiiny  different  kixid;^  of  seanis  are  rthere  in   a  Iv'cuni  nive   ' 

' br.rlir  ?    lidw  tO;  bnd  the  pressttre  v>iT  ;ii--*taj'J)iOlt., 

The  club:  adj(>ut-ned  A|)Xil;l;=itlihecaiise  of  w';jvrni  ;\vt;atlier;;ai]d   . 
in  oi:(j[er  tiy  oj;-};;ani/e  a  basdiall;  team;     Ktinds  tvjr  seeHrfiii;  ttni; 
lorm^   aiid  a   c<;mii)lete:  .teistball   itjuipmeni    Were  olitained   from' 
■tJti':  proceeds  ;pf  a  d)ali  which  was  conducud : tjuitrel>  by;  ;aj>preiT-;y 

^TiceS^^'^Ke:  bii<>eban -tcsj^  -plaj-c«^ 

-ixgailjes. 

luf^iiirt.     /i\  A.:.  7fi:v-.f/,:ji'/.--i lie, apprentice  ehili.a!,  ihi-  jioint- 
is  lurdcr  the  necessity  of  renting  a  i*oouv:  bccatise  '.1   this  th^  ' 
slties  afe  hiiiJier  and  the  nitinlicrship  lias  .fallen  oft  ■Soitiewhal,  / 
1 1  T* -'c^v^^ct^ted.  lv>vvcvvr!,/^th:aii  with  longer  worViivii  li«tiirs>:i[iid> 
tiwre  jiaj\  it:wiil  Ite  ci>nsiileraldy  increase<l;    'Fhe  pr'tceed-s  i^f  jui    , 
ice'  creatii  social:  Iw^  jfielped.  the  club  to  b«?ttof ;  nSffinaHCiaf  con 
ditioii,    •''.,:■■■■■:'': ''\^-.  ■;;•.;•::'■■■•:.' -V-  ■'■■.'■. ;'-:i''-'^'     ■;'->;";-:'".:.;'^:^- -•  . 
A  number  of  lallcs;  har\;e  l)^en  'gtvcn  by  viarioiis  sltop  f<  Vrenien/ 
;:  incIufUngf    tJie    ioll<»winji    subjeets:       1  )rinini^   ami  ;  hilling  ma 
I'liitT.  -        Stepttoii!KiJV;JiAdve,ntotion.     }*laiier>-\    Karly  history  of 


liie  .  joeinnotiv  f.  Layiuii  .<in  work.  Sh<>es  anil  we<Ig<  .-.  \  iial 
|MTiints  oif  a  tocoinmive,     Pattern  iliJilting.    ClaOips  {iiid  clampiny 

The  average  alt eii<laiiceat^ 
,A  fjuestion  1k>.\  helpN  to  keep  up  the  interest  The  qntstioni  are 
rea<i  at  the  meeting  and  if  none  i»f  live  apprentices  arc  able  i.^ 
aiisw'cr  them  they  are  assigne*!  to  Ik-,  li«»o1ked  up  aitd  pre.sented  .at 
the  next  nieetingV  .'lir  Aiiijust  ;ilrO  ^iJ^JreiTtices  ,UeW  an  ttytiiifij  a* 
I'awbeese  Lake.  During  the  early  part  cdtl'e^*''!**?*'"  the  c*wi 
pany  cleared  a  space  fur  it  bas^bsUl  -  gr^Muid  S.  \  <  "  rii^iilar 
gaiiK:Srwere  ]>laye<l.  J'-^'^':.''-'''-:'''^^'','-^^'^-^ 

'lOsivtstO:  \  j^/,  5^  7?taffy^.);-s-An  appfentiecde^^  wa^  or 

g:hri>ed '(v><"t«jberj:  i^PTj  «''1V  a  me^niK>T>dir|»  :X>f  ^4^:^^^^ 
greVwn  to  inchltle  19  iint  i*f  the  20  ain>rt-tuice>.    fMfleVti  iiueiing- 

:  have  l>eeii  belt  1:  tmtii  May  they  wen-  hehl  at  ijifer\als  ivf  ivvv, 
weeks :  since  tbat  tinie  and  ceuititTuing  lunil  fall  fltcy  vvifl  Ik 
hcld^at;  mtecvals  t)f :  four  weeks,     '^'luy  elub  is'  <  ►riiJiinzed  ^s*»nve 

what  al«yiiar  the  lii>eS  t»i  a  ffateiii:d  Virgaiiizatioii,  diaviiig  in 
initiation  ceromi>n>"  .•md  the  fi>ll<>\ving  Jiamed  >>litievr^ :  A£a«ter 
mechanic,  geiural  f<.>ren>.int  chi\-f  ck  rk,  trt-aMirer  .and  watchman, 

!;.^.'The   following  li»pic>  ha\^cVt»eeh;;KM>rfd<?ivd  1/ v^^ 
ooiiiposcd-  of  ojk"  =^tr  lW(i  en  f»aSseiiger,;  eii^iik  ^ 

have  larger  wheels  tlian  freight  engities?  Why  are  sliocV  an<I 
wedges  used  ?  W  h\.  nftl  >olid  jiiws  ^  When  the  titaiti  crank  j>iii 
<ii  a  kicotiKdive  <>!)  tjk'  rijglit   sixie  is  ou  lower  qwarier/ in 

wlrat  posit  ion  i.s  riie  crank  pin  on  tlve  k-f  t  >'ide  ?  AKdiy  :are  cylin  - 
ders  cotinter  bofetl?  ,  Wbeii  laying  >wt  cOmitef -hoik's  jn  ii  cylin- 
der liOw  do  yoti  lintl  ^he  distaiice  betwiHTH  them?  •  1:Ir»w  d<>  yon 
iimli  the  .5tt<Vke, of  ai»~eiigijie?  Scrvws;and  screw  cuttings  llki>«r 
1r:iiitig  jhe.tjiiffercnee  betwectt  li>e  .\\'httu'i»«h,%;o»:  Fnglislu  stanti- 
anl  aiid  th-e  United!  Siatvrs  siaii<lariirserew\  v  '*>ritiare  fllread*  and 
1  vow  t  •  I  grit )  tithe  t  ool  an  d  st;  t  t  he  liilhe  gear  ^  U>  elf  t  t  h  tin .  I  *  re  s 
sui-e  j:ilales— -why  are  they  tised  and  lioiiy  to  find  theij:  height. 
Ivceehtric  ring:  an<l  ii*  <t.se.:  /  Care .  <if  .loc<»^  b<  liiers.     The 

iiriector,  its  use  and  cdns^tructioH:   La^^^^^ 

l,iiiiii<4  iijv  gtiides.  How  to  tleteTniine  Whither  or  not  tlie  <1rivtng 
axles  are  at  right  anglojj  With  the .<ylii»der<.  Abtallic  jKickiogSt 
its  "trse  and'  construction.  :>-.:V' ^.v.^^V;  ;!  ■■'■■  '  . ;' 

A-deSCfipiion  of  tlVe  ^feLanglilia  joiiH  .w-as  wri  ilim- 

trated  by  a  first  year  ai»prentice  and  a  paper  was  prepared  On 

"^lodern  Beikr  COnstruciion"  by  a  boiler  maker  apprinticy: 
l^apers  vvere  also  readon"lto\y  to  Lay  Out  aiidXut  (Ji^^^r-"  and 
•*The  Proper  Metlrod  of  Adilnlt^llgl^eedAV'afei^^^A?^  U 

lecture  V a ^'  given,  o^nihel'l <^TidaF^ si:  O 

of  the  apj)rentices  gave  an  est  ended  laTk  f>n  vrdv<-  setlinif;  wJticl; 

Was'  tohtinyed  durjiig  ten  inee-tings,  the  follo^ving  sujV-diyis-iiai- 

iK'^iig  considered:  'AtlniisskTii^^  exha!U">ti; ev»*n' 

pression,:  k'ad,iirsi<Je  .and; oiit  side  lap,  inarkiftj^ 

etc.    This  talk  was  illtisuaud  with  jaiiifei'n  slides^   The  apivtH-niice 

A\ho  gave  it   tnride  "the  dravyini^s  aiii;  the?^^ 

and  ntadc  riito-  sIbIcs^Aa'^v::' ■ '.'^^ -^^ 

At  the  ri-gtfUtf  ctiib.  itieefittgi  btj*iineH>  i^ 
soiutjtithes  inohitles  Oie;  aiuV^vjtitnVerif  of  aA>iniwi'J»^-*^0:  c      <j1)  ^; 
^ickapprtiitice-.v   After   this    Sfinte  ^  sVirt    of  an  .ei»l<?rt;iinmem   is 
prp\idei|,  wJvkdi  tnay  e«Mvrsist  of  ivadil*^  :«iaga/iti<\  at;ticle>,  rccita 
ribns,  otv^in|rf4^g^  ;.-l>hseb^^^^  <*r .  nxii^T ::>|wirtV;;;iiT. which  tlte^k-Aj  >■ 
arc  >ihtefeste*k  arc^jfalketi -i^ver  >V  j>i^»tve- 

. til »n  l.intein  lfa.s'beHii iisid  in  n HTniy.t>>ti  a\ illr  ahu' ',«i .every  ineet- 
-itig;   /The;   average   alteiiilioice    atLcl^bfttee^  '■•  •  - 

I'he  J>us<.ball  Uaiii  vkas  -playtHl   two  jgaiVies:  wi'th'  ■ 
prenti.l>^>v/ati*F;!^>C;:gj.i)m's;>yiih  otitside  teajns. 

I;    /:•/'';/;  Apprentice  Clubs. 

UK?yKFtTS.i  '    U,VNf;i^i',     ;Sl"<^^ 
;■//;.  v\, ;  ^va^/r^v^'rhc'  bciteiU^  ii>  :l5ie  ik-tiVei}-:  iroiu  a  ^'  'Oiai.  ira 
Cy^ialantl  educational  ^^rganizaUm^^^  T' 

tliciirstplaVe 'a  spirit  of  :fraurnal;  feeling  is  insttlled;ain        ■'. 
aj>i)retnices  and  a  chance  i^'jflvehllici»i;>o!^ 
topics  that  arJ?  :of  co^nni^MviirUrrest.  .';3^ 

to  listen  to  the  experience  ><f  i>!hej'  yowtg  ittcn  oij  niaUers  per 
taining  to  their  calling:  in  fact,  ilk:  vht1>.:rooiu':^vf>0ur  api>ri'ntic' 
boys,  as-  it  has  heetv?handle«l  ^;a  Os*^ego;'-ih  a  riieaMtre  takes^lh> 
jilaceiif'tlje  College  lec^tttfe:^nW«ii?;\.jPart 
ieresi  to  alFj  oitng  n><iiTi  staiHinjr  tfljj  iMi\>  ra^^ 
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brougln  out  and  explained.  Since  the  organization  of  the  club 
the  boys  have  written  their  own  papers  and  given  their  own 
talks  with  no  assistance  except  from  the  instructor.  In  doing 
this  it  has  been  necessary  for  them  to  study  the  subject  upon 
which  the}-  were  to  talk.  Every  opportunity  was  given  them  to 
read  up  on  these  topics  and  information  was  thereby  gained, 
which  they  would  never  have  acquired  had  they  not  prepared  the 
article  for  the  club. 

Another  feature  of  the  apprentice  club  is  that  there  is  always 
a  quantity  of  the  latest  mechanical  literature  at  hand,  which 
brings  them  into  close  contact  with  the  railroad  world.  The 
boys  learn  to  feel  that  they  are  a  part  of  the  great  combination, 
instead  of  onl^^  paid  employees,  and  will  often  be  heard  to  speak 
of  the  railroad  with  which  they  are  connected  as  "Our  Com- 
pany," or  "Our  Road,"  sliowing  that  they  have  a  natural  pride 
in  the  success  of  the  company.  This  loyalty  is  worth  more  in 
dollars  and  cents  to  the  company  than  is  perhaps  apparent  on 
the  surface.  These  clubs  give  the  apprentice  boy  a  chance  to 
become  acquainted  with  his  superior  officers.  He  learns  to  know 
them  as  they  are,  and  not  to  look  upon  them  as  holding  an  ex- 
alted position,  and  put  there  for  the  e.xpress  purpose  of  grinding 
all  the  work  out  of  them  that  he  possibly  can. 

During  the  past  winter  Mr.  Bradeen,  the  division  superin- 
tendent of  motive  power,  was  a  regular  attendant  at  the  club 
meetings,  taking  part  in  the  debates.  This  created  a  friendly 
feeling  among  all  concerned,  and  made  us  as  one  big  family, 
each  working  for  the  interest  of  the  other  and  all  for  the  interest 
of  the  company. 

1  he  dangers  from  such  a  club  are  very  small,  if  properly  man- 
aged. It  is  the  instructor's  duty  to  attend  all  meetings  of  the 
club  when  possible,  and  while  I  believe  that  the  wliole  control 
of  the  club  should  be  in  the  hands  of  the  apprentices,  and  offi- 
cered by  their  own  men,  yet  it  is  sometimes  well  to  e.xercise  a 
restraining  influence  over  the  management.  If  tlie  instructor 
has  the  confidence  and  good-will  of  the  boys  they  will  ask  his 
advice  on  all  matters  pertaining  to  the  club  affairs.  There  might 
be  some  danger  in  a  club  basel)all  team  becoming  a  nuisance  to 
the  comi)any  if  the  thing  is  overdone,  but  with  proper  care  and 
good  judgment  on  the  part  of  those  in  charge  this  can  be  con- 
trolcd.  The  boys  are  benefited  in  their  visits  to  other  shops  to 
play  ball,  by  becoming  acquainted  with  other  apprentices  and 
foremen.  The  ball  team  illustrates  that  nothing  can  succeed 
without  organization  and  system. 

The  ways  and  incans  of  making  the  club  more  successful  will 
in  a  measure  have  to  work  themselves  out.  I  do  not  believe  any 
set  rules  can  govern  all  clubs,  but  I  do  believe  that  apprentice 
clubs  should  be  in  closer  touch  with  each  other  than  they  have 
been  in  tlie  past.  Anything  of  special  interest  in  one  club  should 
he  communicated  to  the  secrcthries  of  other  clubs.  This  will 
have  a  ttndency  to  create  rivalry,  and  no  good  healthy  American 
boy  likes  to  be  beaten.  Our  plan  as  outlined  for  the  winter  is 
as  follows:  We  expect  to  have  quarters  in  a  company  building 
in  the  central  part  of  the  city :  one  room  is  to  be  fitted  up  as  a 
reading  room,  one  as  a  gymnasium  and  a  third  as  the  meetint; 
room.  We  expect  to  follow  the  same  lines  as  last  year  using 
our  lantern  for  illustration  and  entertainments.  The  boys  will 
write  papers  on  topics  assigned  to  them  at  the  meeting  preced- 
ing the  one  at  which  they  are  to  be  read,  and  as  our  meetings 
are  two  weeks  apart  there  is  ample  time  for  preparation.  We 
count  on  holding  a  few  dancing  parties  to  replenish  our  treasury, 
which  will  enable  us,  with  careful  management,  to  meet  each 
situati<^>n  as  it  arises. 

R.  M.  Brox^ii. — T  believe  the  greatest  benefit  from  an  appren- 
tice club  is  the  e.xperience  gained  by  the  boys  in  holding  the  dif- 
ferent offices  and  also  in  getting  accustomed  to  the  way  meetings 
of  this  kind  are  conducted.  The  benefits  of  the  club  to  tlie  ap- 
prentice also  vary  according  to  tlie  distance  he  has  to  travel  to 
reach  the  club  room.  In  our  club  about  one-half  of  the  regular 
attendance  live  in  Collinwood,  while  about  four-fifths  of  the 
membership  live  in  Cleveland.  Many  of  the  boys,  after  work- 
ing all  day,  do  not  feel  like  riding  eight  or  ten  mil'.'S  to  attend 
an  ordinary  club  meeting;  in  fact,  many  of  them  do  not  havr 
the  car  fare. 


1  he  dangers  of  tlie  organization  are  comparatively  small,  al- 
though careful  watch  must  be  kept  to  prevent  gambling  and 
cigarette  smoking  and  to  keep  swearing  at  a  minimum.  The 
success  of  the  apprentice  club  in  a  place  like  Collinwood  can 
(Illy  l)e  had  by  having  tlio  lowest  possible  dues,  25  cents  per 
month  being  too  much  for  some,  and  by  having  something 
especially  interesting  as  often  as  possible.  This  we  have  found 
to  result  in  lots  of  hard  work  on  the  part  of  a  few. 

Drawing  Courses. 

Should  They  Be  Lengthened  for  Slower  Boys  and  Should 
Brighter  Boys  Be  Allowed  to  Omit  Exerclses? 

.  C.  A.  Towsley. — The  boy  who  is  naturally  bright  and  quick 
to  grasp  ideas  and  who  possesses  natural  ability  for  drawing 
or  sketching,  will  begin  with  the  first  sheet  and  continue  to 
draw  each  succeeding  sheet  without  requiring  very  much  atten- 
tion from  the  instructor.  The  various  sheets  lead  up  so  gradu- 
ally to  the  point  where  the  boy  is  required  to  do  soma  sketching, 
tliat  practically  no  difficulty  is  encountered.  For  this  class  of 
boy  I  would  suggest  that  a  portion  of  the  easier  plates  which 
appear  occasionally  throughout  the  course,  be  omitted.  He  may 
then  more  rapidly  approach  that  portion  of  the  course  where 
sketching  from  machine  and  locomotive  parts  is  necessary  be- 
fore making  the  drawing.  The  work  requiring  sketches  more 
nearly  approaches  the  work  of  the  shop  draftsman  and  should 
be  given  a  prominent  place  in  the  course.  It  is  especially  valu- 
able for  those'  who  give  evidence  of  possessing  natural  ability, 
or  who  may  be  working  with  the  idea  of  fitting  for  a  draftsman's 
position. 

The  slower  apprentices,  those  who  are  not  of  a  mechanical 
turn  of  mind,  or  who  have  little  natural  ability,  are  '..p  against  a 
proposition  when  given  the  first  drawing  sheet,  and  require  con- 
stant watching  by  the  instructor  or  assistant.  These  boys  gener- 
ally make  poor  lines,  letters  and  figures,  and  are  obliged  to  erase 
frequently  to  rectify  mistakes.  Each  succeeding  lesson  shows 
little  improvement  over  the  first,  and  when  that  portion  of  the 
course  is  reached  where  the  boy  is  to  take  up  sketching  and  ad- 
vanced work,  he  is  not  fitted  for  it.  In  order  to  bring  him  up 
to  this  point  successfully  more  lessons  should  be  added  to  the 
course,  so  that  he  can  be  kept  at  the  work  until  better  qualified. 
W  hile  this  arrangement  is  recommended  it  would  be  a  dilficult 
matter  to  decide  just  what  portion  should  be  omitted  and  what 
should  be  added  to  suit  the  variety  of  cases  that  may  develop. 
-My  opinion  is  that  the  instructor  should  deal  with  each  case  as 
may  best  suit  the  individual. 

(/.  Kuch,  Sr. — I  think  that  it  would  not  be  a  good  jilan  to 
I'l.gthen  the  time  in  the  drawing  courses  for  slow  apprentices, 
as  this  would  have  a  tendency  to  make  them  slower.  A  slow 
lioy  usually  requires  more  attention  than  a  rapid  one,  and  there- 
fore he  should  be  followed  up  constantly  in  order  to  teach  him 
to  work  more  quickly.  If  this  is  not  done  I  ifind  in  my  experi- 
ence that  slow  boys  become  lazy  and  sleepy  over  their  work. 

I  do  not  think  it  is  encouraging  to  allow  rapid  boys  to  omit 
exercises.  It  tends  to  discourage  them  and  make  them  lose  in- 
terest in  their  work.  Experience  teaches  us  that  a  bright  boy, 
full  of  ambition,  cannot  go  ahead  fast  enough ;  he  will  .soon 
cover  tlie  entire  ground  without  omitting  any  exercises.  A 
bright  boy  likes  to  show  how  quickly  he  can  work,  and  the  easy 
i  rading  of  the  course  gives  him  a  good  opportunity  to  do  this. 

Teaching  by  Experiment  (Laboratory  Work). 

./.  11 '.  Martin. — At  the  Brightwood  school  is  an  experimental 
or  proof  corner.  After  the  boys  work  out  their  problems  on  the 
blackboard  they  are  allowed  to  go  to  the  corner  and  prove  their 
work.  The  problems,  wliich  are  usually  given  them,  relate  to  the 
capacity  of  air  and  water  pumps  and  tanks ;  calculating  the  lev- 
erage and  lifting  power  of  hydraulic  jacks  and  pneumatic  hoists 
and  problems  where  areas  and  pressures  are  considered.  It  is 
our  intention  to  give  problems  relating  to  the  compressive,  shear- 
ii  •  and  tensile  strength  of  materials.  These  we  could  demon- 
strate on  the  hydraulic  jack  accurately  enough  for  all  practical 
purposes. 
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A  good  feature  in  teaching  this  class  of  work  is  that  the  boy 
has  the  actual  experience  of  seeing  how  the  apparatus  is  con- 
structed, as  the  lesson  sheets  require  him  to  give  dimensions  of 
various  parts,  which  necessitate  taking  the  machine  apart.  After 
doing  this  he  is  requested  to  write  an  explanation,  illustrating 
it  with  sketches,  of  the  action  of  the  air  or  water  from  the  time 
it  enters  the  pump  until  it  is  discharged  into  the  atmosphere  or 
reservoir.  When  the  boy  has  had  this  experience  we  remove 
some  part  of  the  pump,  withoi\t  his  knowledge,  either  leaving 
it  out  entirely  or  replacing  it  with  a  defective  part.  He  is  then 
put  to  work  tracing  the  trouble  and  is  told  that  he  must  locate  it 
without  taking  the  pump  a"ll  apart. 

Most  of  the  apparatus  used  in  the  corner  referred  to  was 
scrap,  and  was  put  in  good  shape  by  the  boys  during  regular 
class  hours.  This  work  included  cleaning,  repairing,  making 
new  parts,  assembling,  installing  and  all  pipe  work.  The  boys 
are  deeply  interested  in  this  work  and  take  considerable  pride  in 
what  they  have  accomplished.  Thus  far  we  have  had  no  trouble 
in  carrying  on  this  work  in  the  same  room  with  the  drawing 
class. 

A.  L.  Devinc. — We  now  have  in  the  school  laboratory  at  West 
Albany,  for  demonstrating  purposes,  the  following  apparatus : 
^Yi  X  6  in.  stationary  engine,  22  in.  engine  lathe,  gear  rack,  Wal- 
schaert  valve  gear  model,  partial  section  of  gYz  in.  air  pump, 
bell  ringer,  safety  valve,  indicator  and  spring  balances  and  sticks 
for  leverage  examples.  The  engine,  which  is  operated  by  com- 
pressed air,  rims  the  lathe  by  means  of  pullej-s  and  belts,'    •-" 

Problems  have  been  furnished  us  for  work  on  the  lathe,  en- 
gine, gear  rack,  valve  gear  model  and  spring  balance.  These  are 
done  during  school  hours  and  corrected  by  the  instructor,  or  one 
of  the  advanced  boys,  before  the  end  of  the  exercise.  Whenever 
possible  we  have  the  boys  work  in  pairs  on  these  problems.  This 
work  appeals  to  the  ambitious  apprentice,  giving  him  more  con- 
fidence in  himself  by  working  out  the  problems  experimentally, 
breaks  the  monotony  of  the  routine  work  and  relieves  the  in- 
structor to  some  extent.  With  an  average  attendance  of  thirty 
boys  it  is  almost  impossible  for  the  instructor  to  devote  any 
time  to  this  class  of  work,  and  we  have  assigned  one  of  the 
leading  boys  to  take  charge  of  everything  but  the  drawing. 

The  valve  gear  model  was  made  in  the  shop  by  a  cabinet 
maker  assisted  by  an  apprentice;  the  forgings  for  the  gear  rack 
were  made  by  a  blacksmith  apprentice  and  finished  by  a  machin- 
ist apprentice.  Two  machinist  apprentices  removed  (|uarter  sec- 
tions from  several  of  our  larger  models  to  allow  for  a  better 
view  of  the  interior.  With  the  exception  of  the  valve  gear 
model,  all  of  the  above  work  was  done  on  the  boys'  own  time. 

Discussion. — At  Oswego  a  machine  has  been  constructed  for 
testing  the  strength  of  materials. 

The  Use  of  Sketch  Books. 

H.  S.  Ranch. — I  believe  the  sketch  book  to  be  one  of  the  most 
valuable  acquisitions  we  have  made,  for  the  reason  that  it 
teaches  the  apprentice  how  easy  it  is  to  omit  an  important  di- 
mension, or  note,  at  a  time  when  he  cannot  go  back  and  get  the 
information  without  cost  to  the  company.  The  boys  must  be 
made  to  appreciate  the  fact  that  they  are  expected  to  get  all 
nccessar}  information  when  they  are  making  the  sketch.  As  to 
the  proper  time  to  begin  sketching,  it  seems  to  me  that  the  first 
model  would  be  too  soon.  I  think  that  the  boys  should  learn  the 
principles  of  drawing,  the  arrangement  of  views,  etc.,  first.  This, 
of  course,  will  take  some  boys  longer  than  others,  so  if  the 
starting  point  for  sketching  is  fixed  we  will  have  to  delay  it  long 
enough  for  all  to  get  a  fimdamcntal  knowledge  of  mechanical 
drawing.  My  experience  has  been  that  it  takes  from  ten  to 
twenty-five  plates  to  do  this,  and  sometimes  more.  I  believe  that 
we  should  begin  sketching  much  sooner  than  has  been  the  gen- 
eral practice.  At  Oswego  it  has  been  our  custom  to  begin  with 
the  seventy-eighth  plate,  which  results  in  the  boys  having  so 
much  to  think  of  on  a  "hurry  up"  sketch  that  they  are  liable 
to  overlook  many  dimensions,  whereas  if  they  begin,  say  on  the 
twentieth  plate,  the  work  will  be  much  more  simple  and  they 
will  grow  up  with  it,  so  that  by  the  time  they  complete  their 
course,  sketching  will  have  become  second  nature  to  them. 


G.  Kuch,  Sr. — The  use  of  note  and  sketch  lx>oks  was  fi'Uy 
carried  out  at  Depew  about  one  year  ago  and  good  results  were 
obtained.  Apprentices  were  requested  to  sketch  parts  of  en- 
gines, etc.,  draw  the  plan,  side  views,  elevation  and  sections  and 
add  all  necessary  dimensions.  They  could  then  reium  to  the 
drawing  board  and  make  a  complete  scale  drawing  from  the 
sketches. :.  In ;      /-x;      ;.>    -  v- .    ;;v;.:'.- t,  ■    v  i,  • 

The  use  of  note  and  sketch  boofes  shotild  be  enforced.  .\p- 
prentices  who  have  passed  all  examinations  and  have  served 
six  months,  should  obtain  a  note  book,  2-ft.  rule  and  soft  pencil. 
They  should  tlien  be  required  to  make  sketches  and  notes 
wherever  possible.  The  instructor  should  see  that  theso  rules 
are  enforced. 

Sketching  should  not  begin  with  the  first  model  but  after  the 
twenty-fifth  or  thirtieth  drawmg.  Ability  to  make  sketches  is 
a  benefit  to  the  company,  the  boys  do  not  ask  so  many  ques- 
t'ons  of  the  foreman  and  take  his  time  from  other  important 
duties. 

Should  a  Preliminary  Sheet  of  Lettering  Be  Used? 

C.  A.  Tovjsley. — I  would  suggest  that  a  preliminary  sheet  of 
lettering  be  introduced  into  the  course  and  that  one  sheet  at 
least,  and  as  many  more  as  deemed  necessary  and  advisable  by 
the  instructor,  be  required  of  each  apprentice.  Only  aliout  one- 
quarter  of  the  new  apprentices  are  able  to  do  a  creditable  job 
of  lettering  and  their  ability  is  usually  shown  on  the  first 
drawing  plate.  Lettering  is  a  knack  that  all  cannot  acquire, 
even  with  practice.  The  other  three-quarters  would  be  better 
off  with  several  hours,  or  days  if  necessary,  of  practice  in 
lettering  or  until  it  is  evident  that  they  have  thoroughly  mastered 
the  work. 

It  is  noticeable  that  a  boy  who  is  poor  in  lettering  does  not 
improve  as  rapidly  as  in  drawing.  The  reasons  are  that  the 
amount  required  is  not  equal  to  the  amount  of  drawing,  and 
because  lettering  is  considered  drudgery  and  is  distasteful. 
Nothing  detracts  more  from  a  drawing  than  badly  formed 
letters  and  figures,  and  for  that  reason  alone,  extra  pncautions 
should  be  taken  to  bring  them  up  to  a  standard  of  perfection. 

Study  of  English. 

Henry  Gardner. — I  am  thoroughly  in  favor  of  the  proposi- 
tion to  introduce  instruction  in  the  use  of  English  inU)  liie 
fourth  year  of  the  apprentice  school  course.  '    ; 

In  practical  life  the  ability  to  speak  and  write  clearly  and 
effectively  is  necessary  to  success.  Xo  matter  how  thoroughly 
a  foreman  understands  his  work,  if  he  is  unable  to  make  his 
men  see  his  methods  clearly,  he  is  very  much  handicajjped  and 
cannot  have  the  same  hope  for  advancement  which  he  other- 
wise would.  A  mechanic  may  have  an  application  to  make  for 
a  change  of  position  or  an  increase  of  pay.  If  he  can  set 
forth  his  demands  correctly  and  concisely,  he  will  l»e  more 
likely  to  gain  his  point  than  one  who  cannot.  Inspectors  and 
enginehouse  foremen  are  frequently  required  to  make  reports  to 
tlie  master  mechanic  relating  to  repairs  needed  on  locomotives 
and  cars.  A  man  having  the  ability  to  make  this  report  brief, 
clear  and  intelligent,  to  state  in  good  English  the  necessary  in- 
formation, will  add  to  his  chances  for  promotion. 

The  instruction  in  English  should  include  letter  writing  and 
composition.  I  would  suggest  the  following  method  lor  instruct- 
ing boys  in  letter  writing.  Begin  by  requiring  each  boy  to  write 
a  short  letter  upon  some  common,  everyday  subject  and  hand  it 
in  for  criticism.  To  make  this  work  more  attractive  it  might 
be  well,  at  times,  to  have  two  or  more  boys  write  letters  upon 
the  same  subject.  The  instructor  should  then  read  the  letters 
aloud  to  tht  boys,  making  a  general  criticism  and  comparison. 
Later,  when  proficient,  it  would  stimulate  interest  to  have  some 
boys  exchange  letters  and  each  criticize  the  letter  written  by 
the  other. 

The  instructor  should  sec  that  letters  are  written  in  well 
chosen,  grammatical  language,  with  a  logical  sequence  of  ideas, 
properly  paragraphed  and  punctuated,  and  above  all.  each  word 
correctly  spelled.  He  should  be  careful,  however,  not  to  follow 
too  close!}-  the   laws  of  composition.     .\  boy  with   son>c  origi- 
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nality  may  thus  be  kept  from  showing  it.  Teach  the  boy  to  say 
what  he  thinks  without  fear  of  breaking  some  rule. 

The  instruction  in  composition  should  best  be  done  in  the 
same  manner.  Common,  everyday  subjects  close  to  the  boy's 
life  and  work  should  be  assigned  for  a  short  essay.  As  the  boys 
advance  in  the  work  the  course  may  be  extended  by  making  the 
subjects  more  difficult  and  increasing  the  length  of  the  compo- 
sition. 

As  with  other  branches  of  the  school  work,  a  te.xt-book  for 
the  study  of  English  would  not  be  satisfactory.  Lesson  papers 
giving  examples  of  the  most  frequently  used  business  letters 
should  be  issued  to  instructors  and  also  lists  of  subjects  for 
original  letters  and  compositions.  Notes  to  instructors  empha- 
sizing the  important  points  to  be  brought  out  in  correcting  the 
papers  would  be  l)eneficial. 

The  time  to  be  devoted  to  the  study  of  English  would  depend 
upon  local  conditions  and  the  advancement  of  the  boys  in  the 
other  studies.  I  do  not  think  it  advisable  to  lead  the  boys  far- 
ther than  outlined  in  this  paper.  Great  efficiency  in  writing 
good  English  can  only  be  had  after  years  of  practice  and  study, 
and  it  would  not  be  profitable  to  occupy  a  large  amount  of  time 
in  such  work. 

Home  Work. 

.-i.  L.  Devine. — Shortly  after  the  school  opened  last  fall  it  was 
found  necessary  to  introduce  some  system  which  would  encour- 
age the  boys  to  do  more  home  problem  work,  not  only  because 
of  the  small  number  of  problem  sheets  handed  in,  but  a  majority 
of  the  boys  were  progressing  too  fast  with  the  drawing.  To  ac- 
complish this  and  to  provide  for  a  better  balance  between  the 
problem  and  drawing  work,  we  made  an  iron-clad  rule  that  the 
minimum  number  of  corrected  problem  sheets  handed  in  must 
equal  one-half  the  number  of  drawing  sheets  completed.  At  the 
end  of  each  month  we  checked  the  number  of  problem  and  draw- 
ing sheets,  and  when  not  conforming  to  this  rule  we  put  the 
boys  who  were  behind  in  problems  at  the  blackboard  until  they 
had  complete<l  the  required  number.  I  may  add,  however,  that 
we  never  had  occasion  to  punish  any  of  the  boys  for  being  be- 
hind in  their  drawing  work,  and  as  soon  as  they  foimd  out  that 
we  were  in  earnest  we  had  very  little  trouble  from  the  problem 
work.  This  arrangement  retarded  the  drawing  work  but  in 
ceased  the  problem  output. 

We  experienced  great  success  by  giving  the  boys  a  partial 
answer  to  all  the  "A"  series  of  problems.  When  lianding  out 
the  problems  we  attached  a  blue  print  giving  the  answers ;  each 
answer  having  one  or  two  figures  blocked  out.  This  gave  the 
boy  a  clue  to  the  correct  solution  of  the  problem.  Data  sheet.s 
are  also  given  out  with  the  problems.  This  resulted  in  reducing 
the  number  of  problem  sheets  handed  back  to  the  boys  for  cor- 
rection more  than  one  Iialf,  and  the  number  handed  in  during 
the  p.ist  five  months  has  increased  at  least  twenty-five  per  cent. 
I  feel  safe  in  saying  that  nothing  has  been  done  for  the  boys  at 
West  -\lbany,  in  connection  with  the  problem  work,  which  has 
been  appreciated  as  much  as  these  partial  answers.  I  believe 
most  of  the  arithmetics  used  in  our  public  schools  have  the  an- 
swers given  to  all  examples:  why  not  for  the  apprentices? 

The  Car  Department  General  Apprentice. 

L.  T.  Johnson. — The  applicant  must  be  not  less  liian  twenty 
years  old  and  of  an  agrecalile  temperament  and  good  morals. 
He  must  have  a  common  school  education,  and  a  fair  knowledge 
of  drafting.  The  first  qualification  is  a  necessity.  A  boy  undei 
twenty  is  not  so  able  to  absorb  knowledge  and  to  realize  the  im- 
portance of  detail.  A  good  disposition  is  important  because  a 
foreman  to  be  successful  must  be  popular  with  his  men.  The 
education  required  and  the  knowledge  of  drafting  are  necessary. 
The  need  for  a  good  moral  character  is  obvious.  These  qualifi- 
cations being  fulfilled  I  would  start  the  boy  as  a  blacksmith 
helper,  keeping  him  there  for  si.x  months.  His  next  move  would 
be  to  go  to  the  machine  shop  for  si.x  months.  From  the  ma- 
chine he  should  go  to  the  planing  mill  for  six  months,  con- 
tinuing through  the  various  departments,  spending  at  least  six 


months  in  each.  The  complete  term  of  general  apprenticeship 
should  be  three  or  four  years.  At  the  end  of  this  time,  after 
following  the  prescribed  course,  the  apprentice  should  be  able 
to  hold  the  position  of  inspector  or  assistant  foreman. 

R.  M.  Brown. — At  Collinwood  we  have  general  car  department 
apprentices.  We  take  car  builder  apprentices  and  put  them 
through  the  various  departments,  with  the  exception  of  uphol- 
stering and  such  like,  for  four  years.  We  now  have  nine  ap- 
prentices and  give  them  the  full  course.  A  year  ago  we  did  not 
have  a  car  builder  apprentice. 

The  Car  Shop  Apprentices. 

F.  Dcyot,  Jr. — The  method  of  instructing  the  car  department 
apprentices  should  not  differ  from  that  of  the  locomotive  ap- 
prentices. The  subjects  to  be  treated  should  not  be  the  same, 
since  the  two  departments  employ  men  of  distinctly  diflfereni 
trades.  The  trades  necessary  to  construct  cars  are  much  less 
difficult  to  karn  than  those  needed  in  constructing  locomotives. 
The  degree  of  .skill  required  not  being  the  same,  I  would  suggest 
that  when  an  apprentice  has  reached  that  point  in  car  construc- 
tion where  he  can  do  all  classes  of  work  unassisted,  that  he  be 
transferred  to  the  locomotive  department.  The  locomotive  work 
should  be  considered  a  higher  grade  of  study  and  should  be  in- 
cluded in  his  regular  course  of  apprenticeship. 

Shifting  Apprentices. 

Frank  Xchon. — From  results  obtained  during  the  past  two 
years  at  West  Albany,  I  consider  that  the  best  method  is  to  shift 
the  apprentices  every  three  months  in  both  the  erecting  and  ma- 
chine shops.  In  this  way  the  boy  is  given  an  opportunity  to 
learn  all  branches  of  the  trade  in  the  shortest  time.  The  ac- 
companying table  shows  what  I  would  recommend  for  the  four- 
vears'  course : 


Time  in 
months. 

Wages. 

Shop. 

Class  of  Work. 

3 

Pror.nted 

Erecting 

Springs,    equalizers,     brake,    etc.      Gen- 

with 

eral  work  under  engine. 

Macliinist. 

3 

*.            it 

tt 

Truck  work.    General  repairs. 

S 

•«            «« 

tt 

Steam  and  exhaust  pipes,  dry  pipes, 
throttle   valves,  dome  caps,  etc. 

3 

tt            •« 

tt 

Cab  work,  blow  off  cocks,  injectors, 
throttles,    levers,    etc. 

3 

Regular   rate 

ti 

Boiltr   work,    studs,    etc..    for  new   boil- 

Hav work 

ers  and   boilers  with   jiew   fire  bo.xes. 

3 

..            •« 

tt 

Guides,  pistons,  valves,  steam  chests, 
cylinder  heads,  main  and  side  rods. 

?, 

».           .It 

'• 

Shoes  and  wedges,  binders,  etc. 

3 

\  alvc  setting,  keyways,  tramming  en- 
,fine,    etc. 

3 

«4                              ft 

" 

General  floor  work. 

3 

..                              ft 

Machine 

Bench  wdrk,  links,  rods,  levers,  etc. 

18 

ti                  at 

'lurrit  lathes,  shaper,  slotter,  planer, 
boring  mill,  lathe,  air  brake  or  tool 
room. 

To  make  this  sche<lule  effective  at  West  Albany  it  would  re- 
quire thirty  machines  and  bench  jobs.  They  must  be  so  arranged 
that  ten  boys  may  be  shifted  every  month,  and  thus  the  organi- 
zation should  be  such  that  one  boy  will  follow  another  right  up 
the  line,  commencing  at  bench  work  and  continuing  through  to 
the  tool  gang.  If  such  an  organization  could  be  established  it 
would  be  of  great  benefit  to  the  boys  and  would  increase  the 
output. 

The  slow  boy  should  be  shifted  in  the  regular  routine  so  that 
the  quicker  boy  who  is  to  follow  him  may  have  the  full  time 
allowed  upon  the  machine.  A  slow  boy  who  does  nol  show  de- 
cided improvement  after  three  to  six  days  of  instruction  should 
be  taken  off  the  machine  and  put  on  special  work  for  which  he 
is  better  suited.  He  should  be  told  that  the  company  cannot 
afford  to  reduce  the  output  of  the  machine.  Some  boys  learn 
quickly  and  others  slowly.  The  quick  boys  often  make  careless 
mistakes,  while  the  slow  ones,  when  the  idea  is  grasped,  seldom 
forget  it.  For  this  reason  every  effort  should  be  made  to  study 
the  dull  boy  and  bring  him  up  to  standard  before  removing  him 
from  the  machine. 

To  shift  out  of  turn  not  only  breaks  up  the  organization,  but 


October,  1908. 


AMERICAN    ENGINEER   AND    RAILROAD   JOURNAL. 


389 


it  is  not  satisfactory  to  the  boj'.  Though  he  may  deserve  some 
credit  for  quickness,  if  he  loses  the  required  number  of  hour."; 
which  the  schedule  calls  for  on  the  machine  he  loses  the  chance 
to  perfect  himself  in  each  branch  of  the  work,  A  thorough 
knowledge  of  one  subject  is  infinitely  more  valuable  than  a  slight 
knowledge  of  many.  Another  reason  why  it  is  not  expedient  to 
transfer  faster  than  the  regular  schedule  is  that  it  will  create 
dissatisfaction  among  the  men. 

Boys  who  learn  rapidly  are  kept  in  view  by  the  foreman  and 

are  given   opportunities  to   do  a  variety  of  work.  The   slower 

boys  do  not  get  the  wide  experience  that  rapid  boj's  do,  al- 
though in  many  cases  they  work  just  as  hard. 

/.  R.  Radcliffe. — If  an  apprentice  is  started  on  bench  or  floor 
work  he  should  have  all  the  experience  in  that  line  of  work 
that  the  schedule  calls  for  before  he  is  shifted  to  the  machine. 
When  a  boy  is  started  on  floor  work,  and  in  three  months  i.s 
shifted  to  a  machine,  and  then  is  shifted  back  to  floor  work  in 
another  three  months,  he  has  not  made  as  much  progress  at  the 
end  of  his  first  year  as  he  would  have  had  he  been  kept  on  floor 
work  until  that  part  of  the  schedule  was  completed. 

When  possible,  it  is  well  to  have  the  machines  grouped.  When 
a  boy  is  started  on  a  machine,  a  lathe  for  example,  he  is  given 
the  simplest  work  to  do.  The  boy  on  the  machine  next  to  him 
will  be  doing  a  little  more  difficult  work  and  perhaps  the  ma- 
chine will  be  different.  If  the  boy  on  the  lathe  is  observing,  he 
will  catch  on  to  a  good  bit  of  the  work  done  on  the  next  ma- 
chine, and  when  it  is  time  to  shift  him  to  that  machine  he  will 
have  some  idea  of  the  work  and  will  learn  faster  than  if  the 
two  machines  had  been  in  different  parts  of  the  shop. 

If  a  boy  has  any  ambition  he  will  want  to  be  first  in  his  work, 
just  as  he  would  want  to  be  first  in  his  class  at  school.  There 
are  times  when  a  machine  run  by  a  machinist  is  idle.  When  this 
occurs  it  is  well  to  take  a  bright  boy,  one  who  has  been  on  ma- 
chine work  about  a  year,  and  put  him  on  the  machine.  By  doing 
this  you  not  only  advance  and  encourage  the  boy,  but  the  output 
of  the  machine  is  kept  up.  Bright  boys  are  often  equal  to  ma- 
chinists. Slow  boys  are  waked  up  by  seeing  others  pushed 
ahead.  I  do  not  think  that  a  boy  should  be  held  back  if  he  shows 
unusual  proficiencj'.  To  advance  him  will  cause  others  to  put 
forth  their  best  efforts  in  order  tq  catch  up. 

M.  T.  Nichols. — We  are  trying  a  new  method  of  shifting  ap- 
prentices in  the  Elkhart  shop,  which  will  do  away  with  a  great 
deal  of  annoyance  to  the  foremen  and  loss  of  time  by  the  ap- 
prentice and  the  machinist  with  whom  he  is  to  work. 

When  each  apprentice  to  be  changed  checks  in  in  the  morning 
he  receives  a  card  telling  him  where  he  is  to  work  and  with 
whom.  Should  the  boy  be  changed  from  one  job  to  another  in 
the  same  department  his  card  reads  as  follows : 

M.   .1.   Donohue — Report   to   E.    U.    Dow   on   guides. 
Check   No.   98. 

In  case  the  machinist  is  laying  off,  the  apprentice  reports  to 

the  foreman.     If  he  is  to  be  changed  from  one  department  to 

another  his  card  reads  as  follows: 

Wni.  Boarciman — Report  to  C.  F.  Jacobson,  Foreman,  for  bolt  lathe. 

Check  No.  140. 

By  using  this  card  the  apprentice  knows  immediately  where 
he  is  to  go  and  goes  to  work  at  once,  thus  doing  away  with  all 
visiting  or  killing  time.  In  the  old  way,  the  foreman  took  an 
apprentice  away  from  a  machinist  and  sometimes  delayed  an 
liour  or  more  before  bringing  him  another  boy.  During  this 
time  the  machinist  was  without  help,  which  might  be  a  serious 
loss  to  him  if  working  piecework.  The  loss  to  the  company  is 
also  apparent.  .  .:-.      • 

Another  difficulty  is  overcome  by  the  card  system  oi  shifting 
apprentices;  under  the  old  method  a  boy  due  to  go  from  the 
machine  shop  to  the  erecting  shop  might  be  held  back  by  the 
foreman  to  finish  some  job.  The  erecting  shop  foreman  mean- 
while is  short  one  boy,  having  let  him  go  on  the  day  scheduled 
for  the  change.  The  effect  of  this  is  that  the  erecting  shop  fore- 
man will  refuse  to  advance  a  boy  until  he  receives  another  in  his 
place,  thus  delaying  the  boys  all  along  the  line.  Each  foreman 
will  receive  a  copy  of  the  changes  a  day  or  two  before  they  are 


made.  It  will  be  the  duty  of  the  shop  instructor  to  check  up  the 
apprentices  on  the  morning  of  the  change  and  see  that  they  are 
all  in  their  proper  places. 

The  Relation  Between  the  Instructor  and  the  Apprentice. 

The  instructor  should  study  the  personality  and  character  of 
each  boy  and  strive  to  gain  his  confidence.  Every  one  of  the 
boys  is  at  times  going  to  get  the  blues  and  possibly  become  dis- 
couraged, and  the  instructor's  attitude  should  be  such  that  they 
will  instinctively  turn  to  him  for  advice  and  encouragement  at 
such  times.  That  several  of  the  instructors  have  been  especially 
fortunate  in  this  respect  was  indicated  by  the  discussion  of  this 
question. 

Talks  By  Company  Surgeons.  "" 

C.  P.  Wilkinson. — A  series  of  lectures  by  the  company's  sur- 
geons would  result  in  much  good  to  the  apprentices.  The  talks 
.should  not  be  given  too  frequently  and  sliould  not  be  too  long. 
1  would  suggest  first  taking  up  the  subject  of  the  care  of  the  in- 
jured, explaining  it  so  that  the  boys  could  understand  and  re- 
member each  rule  to  be  followed.  The  question  might  be  raised 
as  to  whether  it  would  be  practical  to  have  the  talks  during  class 
hours ;  it  would  depend  somewhat  on  the  surgeon's  other  en- 
gagements. Anything  of  this  nature  might  better  be  given  after 
shop  hours  and  to  the  class  as  a  whole,  thus  avoiding  all  inter- 
ference with  shop  work.  If  it  is  desired  to  hold  lectures  during 
class  hours  and  for  all  the  boys  at  once,  the  shop  end  could  no 
doubt  be  taken  care  of. 

The  Apprentice  Exhibit  at  Atlantic  City. 

Mr.  Kaucli  described  this  exhibit  and  told  of  the  attention 
which  it  attracted  and  the  impression  which  it  evidently  made 
on  those  who  examined  it  carefully.  In  closing  he  said :  "The 
thing  that  struck  me  most  forcibly  was  the  simplicity  of  the 
whole  apprentice  scheme,  the  inexpensive  equipment,  and  the 
broad  field  from  which  we  can  draw  models  and  demonstrating 
paraphernalia.  About  all  we  need  is  a  good,  well-filled  scrap  bin 
to  meet  nearly  all  of  our  requirements  for  models  used  in  the 
drawing  class  and  demonstrating  room.  Another  feature,  and  a 
most  important  one,  was  the  shop  work  exhibit,  which  proved 
beyond  a  doubt  that  the  inauguration  of  the  shop  instructor  is  an 
indispensable  feature  in  the  apprentice  organization.  This  work, 
some  of  which  was  done  by  first  and  second  year  apprentices, 
was  equal  in  quality,  and  in  many  cases  was  performed  in  as 
short  a  time,  as  if  done  by  a  skilled  mechanic." 

Topical  Discussions. 

Should  the  Question  Box  Be  Introduced  Into  the  School? — ^The 
general  opinion  was  that  it  should.  Boys  who  are  naturally  shy 
will  be  encouraged  to  ask  questions.  The  instructor  will  get  a 
line  on  troublesome  problems  which  bother  the  boys  and  will  be 
better  able  to  help  them.  It  costs  nothing  to  try  it.  The  time 
to  be  devoted  to  the  questions  could  be  limited  to  fifteen  minutes, 
and  they  should  be  presented  at  the  beginning  of  the  second 
hour,  when  a  little  diversion  from  the  drawing  would  be  agree- 
able. The  questions  should  cover  all  school  work,  both  drawing 
and  mathematics,  shop  work,  locomotive  construction  and  engi- 
neering. A  question  could  be  read  and  any  member  of  the  class 
given  an  opportunity  to  present  his  views,  after  which,  if  not 
satisfactory  to  the  instructor,  it  could  be  given  to  some  member 
to  look  up  and  present  at  the  next  recitation,  or  could  be  ex- 
plained by  the  instructor. 

Apprentices  as  Instructors  (H.  S.  Ranch). — At  Oswego  we 
have  always  had  an  apprentice  for  assistant  drawing  instructor, 
and  the  scheme  has  worked  out  nicely.  When  a  boy  is  picked 
out  for  an  instructor  good  judgment  must  be  used,  as  the  bright- 
est boys  do  not  always  make  good  instructors.  When  once  se- 
lected, the  boy  must  have  special  training  in  maintaining  discip- 
line, etc.  By  following  this  method  we  have  had  very  good  suc- 
cess in  using  apprentices  for  instructors. 

Shop  Discipline. — In  discussing  the  question,  "Would  it  be 
more  effective  to  refer  all  cases  of  shop  discipline  to  the  super- 
intendent of  shops?"  the  opinion  was  that  only  the  most  aggra- 
vated cases  should  be  thus  handled  and  onlv  as  a  last  resort. 
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kcrs  and  Blacksmith  Apprentices. 

entices  in  these  trades  is  largely 

pay  over  that  paid  to  other 


Higher  Rates  for  Ih 
— The  difficulty  of  seci 
overcome  by  increasing] 
apprentices. 

Special  Courses  for  yf older  Apprentices  (C.  A.  Tozijsley). — 
Great  difficulty  is  experienced  in  obtaining  a  boy  with  a  fair  ed- 
ucation, willing  to  take  up  this  work,  and  the  result  is  that  out 
of  the  four  or  five  apprentices  who  have  started,  all  have  quit 
or  been  dismissed. 

Jn  a  general  way  the  following  items  might  be  introduced  into 
our  present  course,  so  that  it  would  appeal  to  the  average 
niolder  apprentice.  Problems  dealing  with  weights  of  iron, 
brass,  and  white  metal  castings,  sand,  coke,  etc.  Estimating 
weights  of  castings  without  and  with  cores.  Estimating  weights 
of  castings  from  patterns,  both  by  weight  and  cubical  contents. 
(jive  weights  of  grades  of  molding  sand,  both  loose  and  rammed, 
dr}-  and  wet.  Capacity  of  different  size  cupolas.  Figuring 
charges  for  diflTercnt  w<.-ights  of  castings  to  be  poured.  Figur- 
ing amount  of  charge  for  pouring  a  floor.  Charges  for  differ- 
ent mixtures  of  iron.     Proportions  for  core  sand.     Amount  of 


flour  for  different  core  mixtures.  Ladles  of  different  shapes  and 
sizes,  their  capacity,  etc.  Questions  relating  to  use  of  materials, 
tools,  mixtures  and  operations,  which  would  be  obtained  from 
actual  practice. 

The  drawings  should  include  portions  of  our  present  course, 
which  are  suitable,  togetlur  with  drawings  of  solid  castings, 
cored  castings,  machine  and  locomotive  castings,  flasks,  ladles, 
molds  and  cupolas  with  charges  in  place.  Sections  of  various 
shaped  castings  in  the  molds  could  be  drawn. 

The  Graduate  Apprentice  (H.  S.  Rauch). — It  has  been  my  ex- 
perience that  the  graduate  apprentice,  if  given  a  fair  rate  of  pay, 
usuiilly  stic*ks  to  the  company.  Of  ten  apprentices  who  have 
graduated  at  Oswego  shops  within  the  last  two  years,  nine  are 
now  working  for  the  company.  Heretofore  the  apprentice  has 
drifted  out  of  sympathy  with  his  employers  by  reason  of  the  in- 
difference displayed  toward  him  by  those  having  him  in  charge. 
To  offset  this  tendency  he  must  be  made  to  feel  that  the  em- 
ployers have  his  welfare  at  heart,  and  this  can  only  be  accom- 
plished by  having  not  only  a  good  apprentice  training  system, 
but  the  service  must  be  made  attractive  to  him  after  graduation. 


A    TALK   TO   SHOP   SUPERINTENDENTS   AND 
GENERAL  FOREMEN. 

liv    RollKKT    Qu.WLE. 


( I-'niToRs  X'oTK. — J»  address  on  this  subject,  coming  from 
Mr.  Quayle,  must  carry  great  force.  Although  the  main  repair 
shops  of  the  Chicago  &  Northzcestern.  at  Chicago,  arc  between 
SO  and  40  years  old  and  -without  many  of  the  improvements 
which  arc  regarded  as  essential  in  modern  shop  plants,  yet  it  is 
generally  recognised  that  it  is  one  of  the  best  equipped  and  or- 
ganized railroad  repair  shops  in  the  country.  Xot  only  this,  but 
the  cfHciency  of  the  motive  power  department,  as  indicated  bv 
the  annual  reports,  is  approached  by  but  few  other  r,>ads.  The 
following  extracts  have  been  taken  from  an  e.vtcniporaneous  ad- 
dress zvhich  was  made  at  the  opening  of  the  recent  convention  of 
the  International  Railnay  General  Foremen's  Association.) 

In  your  shop  repairs  you  ought  to  get  down,  not  to  what  it 
has  cost  you,  but  how  does  your  cost  now  compare  with  other 
roads.  Is  the  cost  for  repairs  on  your  road  3>4  cents  a  mile,  or 
4.  or  5?  If  it  is  sVi  cents  a  mile  on  any  road  in  this  country, 
it  is  too  much.  It  is  out  of  proportion  with  what  other  rail- 
roads arc  doing  and  what  they  can  do  and  we  ought  to  know 
these  things.  I  believe  that  to  have  an  intelligent  supervision 
of  work,  we  must  have  an  intelligent  idea  of  the  cost  of  the 
work;  not  only  of  the  supervision  so  far  as  the  fixed  charges 
are  concerned,  but  of  the  different  processes  and  metiiods  that 
ibis  work  is  going  through  and  what  each  process  is  costing, 
and  we  want  to  know  whether  we  cannot  introduce  some  other 
method  that  will  be  very  much  cheaper  and  better.  The  man 
to-day  who  builds  a  little  fence  around  himself  and  becomes  iso- 
lated in  a  large  degree  and  thinks:  "This  shop  of  mine  over 
which  I  have  supervision  is  all  right  and  the  set  of  men  that  I 
have  about  me  are  the  only  men,  and  we  are  It" — when  a  man 
begins  to  feel  that  way,  he  is  a  back  number.  The  world  is  mak- 
ing such  progress  that  if  we  go  away  for  six  months  or  a  year 
and  then  come  back  we  find  we  are  back  numbers.  The  other 
fellows  who  have  been  in  the  harness  doing  the  work  while  we 
were  away  have  outstripped  lis  in  the  race.  We  are  making  such 
rapid  strides  that  we  have  to  keep  continually  at  it  in  order  that 
we  may  stand  a  little  bit  in  the  front.  On  the  other  hand,  I  do 
not  believe  that  we  ought  to  be  too  modest  about  these  things. 
It  is  just  as  bad  for  a  fellow  to  be  too  modest  as  for  a  fellow 
who  thinks  he  is  accomplishing  it  all. 

MEN     -MUST    THINK. 

The  first  essential  toward  the  success  of  a  man  is  for  him 
to  think,  and  think  clear  down  through  whatever  problem  is  be- 
fore him.  The  man  who  takes  up  air  brake  mechanism  must 
first  begin  with  the  atmo.sphere— the  component  parts  of  the  at- 
mosphere;  he  must  understand  what  the  pressure  of  the  atmos- 
phere  is.     He   must    follow   it   through   the   engineer's   valve- 


through  the  triple  valve,  and  so  on ;  he  must  take  a  little  wire 
and  trace  it  from  the  time  it  is  received  into  the  pump.  He  must 
know  what  the  functions  of  the  different  pieces  of  mechanism 
are  and  have  an  intelligent  idea  so  that  if  anything  goes  wrong 
he  will  know  where  to  look  for  the  trouble ;  this  man  is  equipped 
to  accomplish  something  in  a  moment's  time.  So  it  ought  to  be 
with  you  and  so  it  ought  to  be  with  me. 

Von  are  filling  positions  because  of  your  alertness — because 
of  your  intelligence  and  because  you  have  .shown  to  the 
man,  who  in  position  is  your  superior,  that  you  have  some- 
thing in  you  that  the  other  fellow  did  not  have,  and  he  says, 
■  riiis  is  the  man  we  want  to  promote,  because  he  has  qualifica- 
tions that  will  make  us  an  efficient  man  and  he  has  the  ability 
tliat  will  help  to  raise  other  men  up  to  a  higher  efficiency."  If 
that  be  true,  you  men  as  superintendents  of  shops  or  general 
foremen  ought  to  get  about  you  men  of  intelligence — men  of 
rare  qualities  and  ability  who  will  see  things  and  be  able  to  elimi- 
nate and  cut  out  all  the  unnecessary  movements  th.it  are  being 
made. 

You  see  a  man  in  your  shop  take  a  certain  piece  of  work  and 
go  from  the  machine  shop  to  the  tin  shop — the  man  has  to  travel 
several  hundred  feet  and  back.  Why  not  have  a  little  machine 
do  all  that  cross-head  work  right  wlicre  the  cross-head  is  being 
fitted  and  save  all  this  going  back  and  forth  ?  These  are  things 
that  count.  Where  you  have  a  shop,  and  have  charge  of  two 
or  tiiree  thousand  men,  as  some  of  you  may  have,  you  can  read- 
ily see  that  the  unnecessary  movements  of  these  men  amount  to 
a  goo<l  deal.  Your  office  is  to  know  that  these  men  are  not  mak- 
ing nny  more  movements  than  absolutely  necessarv.  It  means 
labor  to  walk  back  and  forth — it  means  effort  on  the  part  of  the 
men;  instead  of  putting  that  effort  into  useless  movements,  put 
it  into  things  that  count.  If  you  have  been  advanced  to  a  posi- 
tion because  of  your  intelligence,  how  much  of  that  intelligence 
are  you  imparting  to  the  under  fellow?  Is  it  your  method  to 
find  fault  with  a  man  because  he  isn't  doing  the  work  as  good 
as  you?  You  cannot  expect  that  a  fellow  who  is  getting  $80, 
$go  or  $100  a  month  to  do  as  much  work  and  to  do  it  as  intelli- 
gently as  the  man  who  is  getting  $150.  He  hasn't  the  same  op- 
portunities that  you  have  and  it  ought  to  be  your  business  and 
my  business  to  get  these  men  who  arc  under  us  (we  call  them 
subordinates)  in  front  of  us,  and  have  certain  stated  times  to 
di.scuss  ways  and  means ;  your  superior  intelligence,  knowledge 
and  ability  ought  to,  in  a  very  large  measure  at  least,  lift  these 
men  up  into  a  higher  standard  of  usefulness  to  you.  and  when 
they  are  working  for  the  company  and  getting  better  results  thev 
are  helping  you.  Do  not  find  fault  with  a  man  because  he  is  not 
doing  a  thing,  but  question  him :  "Don't  you  know  a  better  way 
of  doing  this?"  Do  it  in  a  thoughtful  manner  and  get  the  other 
fellow  to  think.     What  we  want  to  do  is  to  get  men  to  think. 

Take  premium  work  and  piece  work.  A  man  realizes  that  he 
is  simply  a  machine — a  factor  in  this  world,  and  his  only  aim  is 
to  accomplish  a  certain  amount  of  work  on  certain  lines  and  in 
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the  accomplishment  of  it  he  is  going  to  bring  to  himself  larger 
returns.  He  begins  to  study  how  he  can  do  more  of  this  work 
with  less  effort  on  his  part  and  how  he  can  accomplish  more 
work  and  bring  to  himself  greater  earning  power.  He  begins 
to  think.  It  is  that  thought  that  will  better  his  wage  earning 
power  and  it  is  that  thought  which  will  lead  to  your  success. 
How  many  hours  have  you  put  in  after  you  have  gone  home 
nights  studying  how  you  can  improve  your  men  and  how  you 
can  broaden  your  views  so  that  you  can  help  yourself?  Man  is 
a  selfish  being,  and  if  for  no  other  reason  we  ought  to  study  the 
situation  for  self.  Take  the  big  men  of  the  world  to-day.  Why 
are  they  filling  high  positions?  Is  it  because  somebody  boosted 
them  into  the  positions?  Count  the  men  that  you  know  who 
did  not  have  any  more  opportunity  when  they  started  than  you 
had.  Those  men  have  simply  come  into  their  positions  because, 
as  Shakespeare  says,  "There  is  a  tide  in  the  affairs  of  men  which, 
when  taken  at  its  flood,  leads  on  to  fortune."  When  the  oppor- 
tunities came  they  plunged  into  the  tide  and  went  on  to  suc- 
cess. We  were  needing  a  man  for  promotion,  and  I  mentioned 
a  certain  individual  to  our  shop  superintendent.  He  said,  "That 
man  can  neither  read  nor  write.  He  stands  in  his  own  light." 
An  intelligent  man  otherwise,  who  in  this  generation  does  not 
know  how  to  read  or  write !  When  he  was  a  young  man  he 
ought  to  have  been  burning  the  midnight  oil.  Gladstone,  after 
he  was  seventy  years  of  age,  mastered  the  Greek  language,  and 
I  think  there  isn't  any  one  in  this  room  to-day  who  is  not  able 
to  master  higher  mathematics. 

You  have  these  men  about  you  and  you  should  ask  them  why 
they  are  doing  such  things  so  and  so.  If  they  are  turning  off  a 
piston  rod,  ask  them  why  they  do  not  grind  it.  Is  it  possible 
that  in  thirty  years  there  has  been  no  improvement  in  this  line? 
Do  not  drive  it  into  them  in  a  rough  manner,  but  in  an  intel- 
ligent way,  and  they  won't  feel  that  you  are  clubbing  them.  A 
club  over  your  head  don't  do  you  any  good  and  if  you  have  a 
man  who  has  to  have  a  club  over  his  head,  get  rid  of  him.  When 
a  man  feels  that  you  are  driving  him.  he  gets  discouraged  and 
don't  care ;  you  drive  away  his  usefulness  and  his  interest,  and 
when  his  interest  is  gone  he  is  no  good  to  himself  or  to  anybody 
else.  Encouragement  ought  to  be  the  shop  motto.  Get  every 
man  to  do  the  best  he  can  and  to  lift  liimself  up  to  the  highest 
point  within  the  limits  of  his  ability. 

EFFICIKXCY. 

We  have  a  shop  that  was  built  in  1872  and  occupied  in  1873. 
The  shop,  so  far  as  its  physical  condition  is  concerned,  is  no 
doubt  what  you  would  term  a  back  number — the  construction 
of  it  is  such.  We  have  twenty-one  available  stalls  and  yet  have 
no  trouble  in  getting  si.xty-five  locomotives  in  for  heavy  general 
repairs,  and  we  can  run  it  to  seventy  if  necessary,  and  do  it  eco- 
nomically. The  fellow  who  doesn't  get  economy  will  simply  have 
to  get  down  and  out,  I  do  not  care  what  his  name  is. 

I  note  a  paper  on  your  program  about  the  different  forms  of 
construction  of  a  shop  for  a  transfer  table.  It  is  a  good  thing 
to  think  upon  these  matters  so  that  when  you  are  called  upon 
you  may  be  able  to  give  an  opinion ;  but  my  duty  and  your  duty 
more  particularly  is  to  do  the  best  wc  can  with  the  tools  and  the 
conveniences  that  are  at  our  fingers'  ends.  It  does  not  do  for 
you  and  me  to  sit  down  and  talk  about  what  we  could  do  if  we 
had  all  these  facilities,  but  what  we  can  do  and  ought  to  do  with 
the  tools  that  we  have. 

You  will  be  surprised  when  you  get  at  the  thing  right  to  find 
what  can  be  accomplished  with  old  methods.  We  should  get 
l)USy  and  study  it  out.  In  our  shops,  Oscar  Otto  has  a  plan. 
Every  Monday  morning  at  eleven  o'clock  he  calls  his  men  about 
him  and  they  go  over  the  work  of  the  past  week.  He  will  say, 
"We  ought  to  have  gotten  out  'fiften  engines  last  weeic,  but  I  find 
that  we  only  got  out  fourteen ;  something  is  the  matter."  A  rep- 
resentative of  the  store  department  is  there  and  he  talks  about 
the  material ;  in  discussing  the  matter,  they  put  the  responsibility 
right  where  it  belongs.  The  man  is  there  with  his  associates, 
and  he  feels  keenly  the  position,  althoug'h  all  remarks  are  made 
in  a  spirit  of  kindness.  The  next  week  it  may  be  some  other 
fellow.  Sometimes  a  delay  has  been  caused  by  something  over 
which  he  had  no  control  and  the  responsibilitj'  is  passed  on  to 


the  responsible  party.  It  may  have  been  up  to  the  superinten- 
dent of  the  shops ;  if  so,  he  is  held  accountable  for  the  unneces- 
sary delay.  It  simply  strings  these  fellows  up  with  such  a  ten- 
sion that  they  will  next  week  profit  by  the  failures  of  last  week. 
When  these  men  in  the  shops  find  that  they  have  failed  in 
certain  things,  they  take  a  little  pride  in  not  having  it  occur 
again.  1  do  and  you  do.  It  is  human  nature.  It  is  in  every 
fellow.  If  he  has  any  respect  for  himself  he  wants  to  do  as 
much  and  just  as  well  as  the  other  fellow.  That  is  true,  and 
you  can  do  that  by  getting  these  men  around  you  and  injecting 
into  them  the  right  spirit,  and  if  you  haven't  the  right  spirit  in 
yourself,  just  go  away  in  the  woods  and  hate  yourself  a  few 
weeks  and  come  back  and  say,  "I  am  all  right."  If  you  are  go- 
ing to  get  the  highest  efficiency  you  must  train  your  men  and  you 
must  help  them.  1  get  my  master  mechanics  about  me  every 
once  in  so  often  and  we  talk  about  various  things  and  they  give 
me  lots  of  information.  They  hit  the  old  man  pretty  hard  many 
times,  and  1  say,  "Come  on.  I  am  here  for  that  purpose."  I 
am  not  putting  on  my  mittens  to  defend  myself.  They  just  want 
to  hit  me  a  square  blow,  and  the  harder  they  hit  me  the  better  I 
like  it,  simply  because  of  this  fact.  What  is  my  position?  It 
is  simply  a  man — a  little  pivot  around  whom  the  organization 
swings.  If  the  organization  cannot  accomplish  more  than  the 
man  at  the  head  of  it,  it  isn't  a  very  good  organization.  The 
man  at  the  head  of  it  can  instill  into  his  men  such  characteris- 
tics as  will  get  at  the  very  best  results,  and  he  does  it  in  such  a 
manner  as  will  inspire  and  instill  confidence,  and  if  the  men  feel 
that  he  is  a  helping  friend — that  he  is  a  fellow  tO'  whom  they 
can  go  with  their  troubles — they  will  be  ever  ready  to  assist. 
Get  the  men  to  love  you  and  you  will  get  the  men  to  work  for 
you ;  they  will  come  to  you  with  all  their  troubles  and  then  yo.i 
will  begin  to  eliminate  all  those  things  that  are  wrong.  The  su- 
perintendent of  motive  power,  th£  master  mechanic  or  the  gen- 
eral manager  of  a  railroad  who  sets  himself  up  on  a  pedestal 
so  that  his  men  cannot  approach  him  on  these  matters  is  a  fail- 
ure. If  that  applies  to  the  general  manager,  how  much  more  it 
applies  to  youwho  have  the  men  approach  you  every  day. 

FAITHFUL    .\PPLIC.\TION-   TO   WORK. 

You  were  not  the  fellows  who,  when  the  whistle  blew,  threw 
your  hammers  up  in  the  air;  you  simply  finished  what  you  were 
doing  and  did  it  well.  I  came  here  to  talk  to  you  just  the  same 
as  I  would  talk  to  the  men  in  our  own  shop.  The  motive  power 
men  of  this  country  depend  upon  you  and  look  to  you  for  the 
men  who  are  going  to  fill  the  positions  on  the  railways.  Yon 
are  the  fellows  who  must  fill  the  positions  by  diligent,  faithful, 
earnest  application  to  the  work  that  you  have  in  hand. 

I  take  great  pleasure  in  the  thought  that  in  so  far  as  the  m<-t- 
tive  power  is  concerned,  it  is  not  I,  hut  the  men  xvfio  are  asso- 
ciated zi'ith  mc,  are  working  with  me  and  assisting  me  in  every 
way  possible  to  make  it  a  success,  and  they  are  helping  them- 
selves. If  any  of  you  think  that  the  superintendent  of  motive 
power  is  the  only  fellow,  get  it  out  of  your  heads.  He  is  only 
a  little  factor  and  they  get  him  on  their  shoulders  and  they  pass 
him  along  and  keep  carrying  him  along.  It  is  a  continual  de- 
light to  me.  Why  should  not  I  get  around  these  men  and  help 
to  lift  them  up — make  them  more  useful  to  themselves  and  their 
fellowmen?  Would  I  be  a  man  if  I  did  not?  If  that  is  true  of 
the  superintendents  of  motive  power,  isn't  it  true  of  you? 


W.vsTE  OF  Locomotive  Fuel. — Coal  wastes  on  railroads  are  al- 
most as  bad  as  labor  and  material  wastes.  On  a  very  large  rail- 
road system,  fuel  charged  per  1,000  tons  of  train  weight  per  mile 
averaged  260  pounds;  yet  actual  tests,  where  all  coal  used  was 
weighed,  showed  a  consumption  between  terminals  of  only  80 
pounds.  This  actual  consumption  could  be  doubled,  be  made  160 
pounds,  yet  this  standard  be  only  60  per  cent,  of  the  actual  waste- 
ful expenditure.— //ar/-/»»(;/oH  Emerson  in  The  Engineering  Mag- 
azine. 


The  number  of  miles  of  railroad  per  10.000  inhabitants  in  the 
United  States,  June  30,  1906,  was  26.78  as  against  26.44  for  the 
previous  year.  ^"^    "  '    ■  v    ■ -^ 
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The  article  entitled  "The  Dynamics  of  Locomotive  Machinery," 
on  another  page  of  this  issue,  throws  some  light  on  the  subject 
of  locomotive  frame  breakages.  The  enormous  forces  to  which 
parts  of  the  frame  are  subjected,  under  certain  conditions,  is 
surprising  and  the  wonder  is  that  there  is  not  more  trouble  due 
to  frame  breakage.  In  this  connection  the  importance  of  having 
the  metal  properly  distributed,  in  line  with  the  action  of  the 
forces,  cannot  be  too  strongly  emphasized,  as  even  a  slight  eccen- 
tricity increases  these  stresses  greatly. 

An  investigation  of  this  kind  will  be  found  equally  useful  for 
the  solution  of  other  important  problems;  the  perfection  of  the 
counter  balances  and  the  effects  of  steam  distribution  may  be 
studied  graphically,  and  the  locomotive  designer  is  enabled  to 
more  intelligently  design  the  rods  and  guides,  the  bolting  of  the 
cylinders  and  boilers  to  the  frame,  etc. 


BOILER  MAINTENANCE. 


The  results  of  the  experiments  by  J.  F.  Whiteford,  as  de- 
scribed on  another  page,  bring  out  some  significant  facts  con- 
cerning the  care  of  boilers  at  terminals.  Undoubtedly  the  matter 
of  boiler  maintenance  has  not  been  given  the  attention  which  it 
should  have  had  in  the  past.  We  have  in  mind  one  road  where 
tlie  conditions  were  very  bad  and  boiler  failures  were  a  matter 
of  daily  occurrence,  in  many  instances  seriously  interfering  with 
the  passenger  schedules.  The  officers  in  charge  of  the  motive 
power  department  were  competent,  but  overworked.  Conditions 
tinally  became  so  bad  that  it  was  absolutely  necessary  to  give  it 
proper  attention.  A  few  months  of  careful  and  systematic  effort 
worked  wonder.s  not  only  eliminating  failures,  but  greatly  re- 
ducing the  cost  of  boiler  maintenance.  There  are  a  number  of 
roads  which  to-day  have  fewer  boiler  makers  on  their  payrolls 
than  they  did  five  years  ago,  although  they  now  have  consider- 
ably more  power.  Results  are  possible  at  the  expenditure  of  a 
reasonable  amount  of  effort  and  this  is  only  another  instance 
of  work  which  should  be  studied  and  in  a  general  way  super- 
vised by  a  member  of  the  superintendent  of  motive  power's  staff 
who  can  give  liis  entire  time  and  attention  to  it. 


APPRENTICE  INSTRUCTORS'  CONFERENCE. 


The  proceedings  of  the  second  annual  conference  of  the  ap- 
prentice instructors  of  the  Xew  York  Central  Lines,  an  abstract 
of  which  appears  in  this  issue,  indicates  that  the  work  of  the 
apprentice  department  has  become  firmly  established  and  that  a 
very  considerable  development  has  taken  place  since  the  confer- 
ence of  a  year  ago.  One  need  only  to  study  over  and  compare 
the  subjects  which  were  discussed  at  the  two  conferences  to  note 
that  a  number  of  the  small  details  which  seemed  to  give  consid- 
erable trouble  to  the  instructors  a  year  ago  have  apparently  been 
settled  and  adjusted,  and  in  some  instances  almost  forgotten. 
As  an  example,  one  of  the  most  troublesome  problems  discussed 
at  the  first  conference  was  "How  to  get  the  boys  to  do  a  reason- 
able amount  of  home  study."  There  has  been  a  very  noticeable 
improvement  in  this  matter  at  practically  all  of  the  shops  dur- 
ing the  past  year. 

When  the  apprentice  department  was  organized  it  was  with 
the  idea  that  the  practical  results  which  would  accrue  to  the 
company  would  not  appear  for  several  years,  or  at  least  not  until 
sufficient  time  had  elapsed  to  graduate  thoroughly  trained  ap- 
prentices. It  must  give  those  officers  who  were  responsible  for 
the  installation  of  the  department,  and  who  had  so  great  faith 
in  its  future  possibilities,  considerable  gratification  to  sec  the 
practical  benefits  which  have  thus  far  appeared,  although  the 
system  has  been  in  operation  less  than  three  years.  Another 
feature  which  cannot  be  viewed  but  with  satisfaction  is  the  in- 
terest which  the  boys  themselves  have  taken  in  the  development 
of  this  work  and  the  ready  response  which  the  efforts  of  the 
company  have  met  with  on  every  side.  The  installation  and 
carrying  on  of  this  work  on  the  New  York  Central  Lines  must 
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have  cost  considerable  and  yet  it  is  doubtful  if  the  same  amount 
of  money  expended  in  any  other  way  could  produce  so  great  re- 
sults if  we  consider  only  those  benefits  now  apparent  and  leave 
out  of  consideration  the  very  much  greater  advantages  which 
will  surely  result  in  the  future. 


ORGANIZATION. 


A  number  of  years  ago  a  superintendent  of  motive  power  of 
one  of  the  larger  systems  was  severely  criticized  for  adding  to 
his  organization  a  number  of  so  called  specialists,  each  one  of 
whom  was  detailed  to  make  a  special  study  of  and  give  general 
supervision  to  a  certain  part  of  the  work,  such  for  instance,  as 
boiler  work,  roundhouses,  fuel  economy,  etc.  During  recent 
years  a  few  roads  have  taken  up  this  idea  to  a  greater  or  less 
extent,  but  in  most  cases  it  is  not  being  used  nearly  as  eflfectively 
as  it  might  be. 

It  seems  to  be  generally  acknowledged  that  there  are  very 
great  possibilities  of  saving  in  the  matter  of  locomotive  fuel, 
and  yet  how  few  roads  are  making  any  systematic  attempt  to 
follow  this  matter  up.  In  several  instances  attention  has  been 
focused  on  one  or  two  phases  of  the  fuel  question,  and  while 
good  results  have  been  obtained,  yet  the  really  big  savings  are 
not  made,  because  in  most  cases  no  one  person  is  responsible  for 
following  up  and  supervising  this  work.  The  general  officers  of 
the  department  are  ordinarily  burdened  with  so  many  routine  du- 
ties as  not  to  admit  of  their  making  more  than  spasmodic  efforts 
to  secure  these  economies.  As  a  matter  of  fact,  there  are  only 
a  very  few  roads  having  a  man  in  charge  of  the  fuel  question 
who  makes  it  his  business  to  follow  the  coal  from  the  time  it 
is  mined  until  it  is  used  in  the  locomotive.  The  fuel  question  is 
here  used  only  as  an  illustration.  There  are  a  number  of  other 
features  in  the  motive  power  department  which  require  the  same 
treatment.  The  roads  have  grown  so  fast  that  they  have  hardly 
had  time  to  adapt  their  organization  to  meet  the  larger  problems 
which  have  developed,  but  surely  it  is  time  to  do  so. 

A.  M.  Waitt,  in  an  article  on  "Some  Thoughts  and  Suggestions 
on  Railroad  Organization  and  Management,"  which  appeared  in 
the  Railroad  Gazette,  March  ii,  1904,  had  this  to  say:  "In  rail- 
road organization,  for  large  systems,  more  of  the  military  type 
of  organization  is  needed,  both  in  the  way  of  a  general  staff  for 
assisting  the  chief  executive  officer  and  also  a  corresponding 
departmental  staff  for  the  assistance  of  the  department  chief." 
In  a  brief  summary  at  the  end  of  his  article  Mr.  Waitt  men- 
tions a  dozen  or  more  items  which  are  necessary  in  an  efficient 
organization,  one  of  which  is  as  follows:  "Chief  executive  of- 
ficers and  department  chiefs  to  have  a  sufficient  staflf  of  able  men 
to  relieve  them  from  routine  and  detailed  work,  and  also  to 
have  a  corps  of  assistants  who  are  free  from  confiiung  routine 
work  who  can  be  assigned  to  special  investigation  of  important 
matters  in  department  work." 

Harrington  Emerson,  in  one  of  a  scries  of  articles  on  "Effi- 
'iency  as  a  Basis  for  Operation,"  in  the  September  issue  of  the 
Hiigineer'ng  Magazine,  draws  attention  to  the  strength  and  weakr 
ncss  of  existing  systems  of  organization.  In  general  these  are  of 
two  rJistinct  types,  line  or  staff,  or  a  combination  of  the  two. 
The  line  may  be  illustrated  by  the  earlier  methods  of  army  or- 
t-anization,  before  the  general  staff  was  added.  Some  one  was 
always  ready  to  assume  the  command  no  matter  how  many  of  the 
men  or  officers  may  have  been  destroyed.  Such  an  organization 
is  practically  indestructible.  The  objection  to  it  was  that  the 
promotion  was  strictly  by  seniority  and  not  by  merit,  and  no  one 
officer  knew  much  more  than  the  others.  It  was  the  addition  of 
the  staff  to  the  line  which  enabled  the  Prussian  army  under 
Von  Moltke  to  overthrow  the  combined  armies  of  Austria  and 
Southern  Germany  in  an  exceedingly  short  campaign,  thus  mak- 
ing possible  a  united  German  kingdom,  which  in  turn  defeated  the 
French  in  a  campaign  of  less  than  two  months. 

In  the  staff  organization  the  men  who  are  specially  well 
equipped  and  adapted  for  certain  lines  of  work  arc  srclected  and 
placed  in  charge  of  that  work.  With  their  superior  knowledge 
they  are  enabled  to  secure  the  best  solution  to  the  problems  which 


are  referred  to  them  and,  where  the  staff  is  used  in  com- 
bination with  the  line,  their  findings  are  turned  over  to  and 
put  into  effect  by  the  line  organization.  Mr.  Emerson's  idea  is 
that  the  best  results  are  secured  by  a  combination  of  these  two 
types  of  organization,  the  two  branches  working  as  much  as 
possible  in  parallel.  In  this  way  the  lowest  paid  workman  in  a 
large  organization  will  have  the  benefit  of  the  special  knowledge 
of  a  staff  of  experts. 

The  problem  of  efficient  organization  is  the  most  important  one 
which  at  present  confronts  not  only  the  motive  power  depart- 
ment, but  all  departments  of  the  railroad.  A  paper  on  this  sub- 
ject which  is  to  be  presented  by  J.  E.  Muhlfeld,  before  the  New- 
York  Railroad  Club  at  one  of  the  winter  meetings,  will  be 
awaited  with  interest. 


REPORTS  ON  CONDITION  OF  POWER. 


At  a  conference  of  motive  power  officials  on  a  large  system 
a  rather  spicy  discussion  recently  took  place  as  to  reports  on 
the  condition  of  power.  A  mathematical  analysis  of  some  of 
the  statements  which  were  made  showed  that  they  were 
simply  ridiculous.  The  discussion  prompted  one  of  the  offi- 
cials  to   send  us   the   following  notes;,     v";^. 

"Engine  condition  is  commonly  reported  as  good,  fair,  and 
poor.     The  definition  of  these  terms  is  usually  as   follows: 

"Good  engines  are  those  w  hose  condition  is  such  tfaat  they 
can   run   for   si.x   months   or   more   before   shopping.    '■''"'^^ 

"Poor  engines  are  those  whose  condition  is  such  that  they 
must  be  shopped  in  one  month  or  less. 

"Fair  engines  are  those  that  are  neither  good  nor  poor. 

"Assume  that  engines  are  in  service  twelve  months  or  one 
year  between  shoppings,  and  that  the  time  required  for  shop- 
ping is  thirty  days,  or  one  month.  The  future  record  of  an 
engine  just  out  of   the   shop   should   then  be: 

"For  the  first  six  months,  good;  for  the  next  five  months, 
fair,  and  for  the  next  month,  poor.  This  accounts  for  twelve 
months,  and  according  to  the  first  assumption  of  twelve 
months  between  shoppings,  the  engine  sliould  now  be  ready 
for  shop.  At  the  end  of  thirty  days  the  engine  should  again 
come  out  of  the  shop  and  the  same  cycle  be  repeated.  Thir- 
tet-n    mcHiths   makes   the   complete   cycle. 

"The  ideal  state  of  affairs  exists  as  to  condition  when  en- 
gines are  coming  to  the  shop  in  a  steady,  constant  flow  from 
month  to  month.  This  is  much  better  than  a  spasmodic  shop- 
ping of  five  per  cent,  one  month  and  twenty-five  the  next, 
which   is   not   uncommon. 

"Returning  again  to  the  assumption  of  twelve  months  be- 
tween shoppings  and  one  month  per  shopping  and  assume  also 
a  division  having  a  total  of  130  engines.  Ideal  conditions 
then  would  be  at  any  date: — 


10   engines   in  shop  =     7.7% 

10         .  "   _     "  poor  condition   =     7.7% 

hQ     .    Xf-:  ■,"  fair  "         =  38.5% 

fiO  *•        "  good  "  =46.1% 

"We  thus  have  a  check  on  the  per  cent,  of  engines  that 
should  be  in  the  various  grades  of  condition.  Any  report 
which  shows  over  46.1  per  cent,  of  the  power  in  good  condi- 
tion, and  yet  show^s  the  per  cent,  of  engines  shopped  from 
month  to  month  to  be  averaging  from  seven  to  ten  per  cent. 
is   a   fudged   statement. 

"Twelve  months  between  shoppings  is  none  too  small  a 
record  for  many  roads.  Yet  roads  making  this  average  are 
trying  to  have  master  mechanics  keep  from  sixty- five  to  sev- 
enty per  cent,  of  their  power  in  good  shape.  This  is  proven 
above  to  be  an  impossibility.  The  only  way  to  accomplish 
it  is  to  change  the  definition  of  "good,"  or  else  get  more 
months    service   between    shoppings. 

"If  the  months  between  shoppings  be  increased  to  eighteen, 
the  other  assumptions  remaining  the  same,  the  ideal  conditions 
on  a  division  would  be : — 

5.3%  in  shop. 

5.3%    "  poor  conditioQ. 
2fi.3%    "   fair  «  -- 

63.]%    "   good  ■«:■■=- 


MAINTENANCE    OF    LOCOMOTIVE    TOOL    EQUIPMENT. 


By  Robert  H.  Rogers. 


One  of  the  most  vexatious  problems  for  motive  power  man- 
agement in  general  is  that  of  keeping  the  tool  equipment  of  lo- 
comotives to  the  required  standard.  The  term  equipment  is 
tle.xible;  on  many  roads  it  applies  only  to  small  tools,  oil  cans, 
etc.,  which  the  engineer  may  or  may  not  require  for  use  on  the 
trip,  while  in  other  instances  it  may  be  taken  to  mean  every- 
thing "loose"  on  the  engine.  No  matter,  however,  what  may  be 
the  interpretation  it  is  usually  a  source  of  considerable  trouble, 
to  say  nothing  of  a  comparatively  large  and,  in  many  instances, 
an  unwarranted  yearly  expenditure. 

When  a  new  or  a  repaired  locomotive  is  placed  in  service  it 
i-i  equipped  with  the  tools  called  for  in  the  company's  specifica- 
tion, a  copy  of  which  is  often  framed  and  secured  in  the  cab. 
The  equipment  is  distributed  in  different  boxes,  one  or  more  of 
which  may  be  sealed,  as  they  contain  tools  only  fo'"  emergency 
use,  and  the  others  provided  with  locks,  the  keys  being  in  the 
custody  of  the  engineer  for  the  trip.  On  all  roads  instructions 
regarding  the  manner  in  which  the  equipment  shall  be  handled 
and  accounted  for  in  the  case  of  loss  or  damage,  are  couched 
in  such  unmistakable  wording  that  there  would  seem  little  room 
for  confusion  or  evasion ;  but  actually  the  practice  becomes  the 
antithesis  of  all  carefully  buildcd  plans. 

It  is  a  fact  beyond  dispute  that  on  a  very  large  proportion, 
probably  over  one-half  of  the  locomotives  in  use  in  this  country, 
scarcely  a  single  tool  remains  in  the  boxes  after  six  months' 
?crvice,  even  admitting  tliat  the  engine  in  question  is  handled  by 
a  regular  crew.  In  the  case  of  a  pooled  engine,  f <w  remain 
after  si.x  weeks.  There  may  be  one  or  more  screw  jacks,  with 
galled  threads,  and  a  dilapidated  wrecking  frog  or  so  on  top  of 
the  tank,  but  all  locks,  liasps,  seals  and  even  hinges  have  long 
since  disappeared  from  the  boxes.  If  the  latter  contain  any- 
thing at  all.  the  inventory  may  reveal  a  broken  flat  chisel  and 
a  sprung  monkey  wrench  without  a  handle,  this  wrench  also  per- 
forming the  office  of  a  hammer  when  needed.  Such  conditions, 
of  course,  do  not  apply  to  all  roads,  as  many  of  them  do  well 
in  maintaining  their  equipment,  but  on  many  others  ihey  fit  to 
a  nicety. 

This  deplorable  state  of  affairs  has  a  much  further  reaching 
influence  than  may  become  apparent  at  first  thought.  The  tools 
named  in  the  specification  represent  a  carefully  considered  selec- 
tion of  what  is  required  to  meet  any  ordinary  emergency.  If  the 
assortment  is  complete,  the  engineer,  in  the  event  oi  a  break- 
down, inay  effect  temporary  repairs  and  proceed  in  a  few  min- 
utes, whereas  an  hour  may  be  lost  if  the  equipment  is  short. 
Instances  are  innumerable  where  exaggerated  road  delays  may 
be  traced  directly  to  such  a  deficiency. 

Xot  long  ago,  on  an  Eastern  railroad,  an  engine  lost  the  nuts 
off  one  of  the  crosshead  pins.  With  the  proper  wrench,  or  even 
a  hammer,  the  engineer  could  have  removed  the  jam  nut  from 
the  pill  on  the  other  side  and  continued  his  trip  with  one  nut 
on  each  pin.  It  so  happened  that  no  tools  of  any  description 
were  available  and  a  long  dclaj'  ensued,  involving  also  a  limited, 
extra  fare,  train.  A  number  of  instances  are  recorded  where 
an  air  pipe  has  broken  off  at  some  union  due  to  vibration  and 
the  engineer  has  been  unable  to  make  use  of  the  thread  remain- 
ing on  the  broken  pipe  as  he  had  no  means  of  screwing  it  into 
the  union.  The  master  mechanic,  in  such  cases,  cannot  justly 
censure  the  engineer  for  failure  to  take  advantage  of  the  situa- 
tion, ard  the  engineer  knows  it.  In  consequence  he  may  become 
indifferent  generally  to  the  supreme  importance  of  getting  his 
train  moving  as  soon  as  possible  after  a  slight  breakdown. 

'I  lie-e  facts  are,  of  course,  well  known  to  all  motive  power 
men.  It  is  quite  a  rarity  in  reading  the  stenographic  notes  of 
an  inquiry  into  a  serious  engine  failure,  not  to  find  the  engineer 
quoted  somewhere  with  this  remark :  "I  wouldn't  have  been 
there  so  long  if  I  had  anything  to  work  with,"  and  altogether 
too  often  his  excuse  is  well  taken 


The  situation  has  indeed  become  so  bad,  that  even  with  the 
tlioroughness  of  these  days  in  the  handling  of  all  details  of  rail- 
way management,  it  has  apparently  been  abandoned  by  many 
motive  power  chiefs  as  a  problem  hopeless  of  solution.  The 
amount  charged  directly  to  maintenance  of  locomotive  tool 
equipment  has  grown  into  such  proportions  that  more  than  one 
road  refuses  to  recognize  or  evades  the  proper  charge  in  a  man- 
ner which  serves  to  wipe  the  account  out  altogether. 

The  explanations  of  the  enginemen  to  account  for  the  loss 
and  the  reasons  for  renewal  are  varied  to  a  degree.  It  has  been 
said  that  the  engineers  do  not  take  proper  care  of  the  tools ; 
that  they  fail  to  lock  the  boxes  on  arrival  at  the  other  end  of 
the  division,  and  the  tools  are  stolen  while  the  engine  is  at  that 
end.  The  fireman  is  said  to  throw  his  shovel  away  after  the 
first  trimming  of  the  edge  by  the  blacksmith,  and  also  the  fire 
hook  when  it  becomes  burned  or  needs  repairs.  Any  case  of 
siiortage  is,  of  course,  always  investigated,  but  such  investiga- 
tions as  a  rule  are  superficial  and  do  not  reach  the  seat  of  the 
trouble. 

It  is  not  impossible  to  handle  this  trying  proposition.  The 
problem  of  keeping  tools  on  the  engines  can  be  resolved  into  a 
simple,  if  not  a  pleasant,  matter  in  its  details  if  inaugurated  on 
the  proper  basis  and  intelligently  handled  thereafter. 

The  principal  items  for  consideration  should  be  as  follows: 
(  t )    Simplify  the  existing  equipment. 

( j)  Be  sure  that  each  new  engine,  or  each  repaired  engine  is 
put  into  service  with  each  item  of  equipment. 

(3)  Have  the  equipment  thoroughly  checked  previous  to  each 
departure  from  the  home  terminal. 

(4)  Insist  on  the  co-operation  of  the  division  points  at  which 
the  engine  turns. 

( 5 )  Have  a  check  on  the  entire  procedure,  and  make  eacli 
delinquency  a  matter  of  record. 

(6)  Impose  discipline  for  violation  of  rules  necessary  to  pre- 
serve the  tool  system,  as  would  be  done  in  the  instance  of  other 
recognized  rules. 

Simplifying  the  equipment  is  naturally  the  primary  step.  This 
>hould  I.e  taken  to  mean  the  elimination  of  superfluous  items, 
and  so  far  as  possible  have  one  item  perform  the  work  of  two 
or  more.  F"or  instance,  confine  the  item  of  monkey  wrenches 
to  one  18  in.  monkey  wrench,  cut  out  the  crank  pin  block  on  en- 
gines which  have  a  collar  on  the  main  pin,  clamp  the  valve  stem 
clamp  on  the  stem  and  let  it  ride  there  until  needed.  Many 
other  points  of  a  like  nature  will  suggest  themselves  when  the 
matter  is  thoroughly  gone  into.  It  is  a  requisite  for  a  satis- 
factory working  of  the  system  that,  when  the  different  items  are 
finally  decided  upon,  each  engine  should  receive  full  equipment. 
1 1  an  item  or  two  is  missing  it  is  preferable  to  postpone  the  in- 
auguration of  the  system  until  everything  is  on  hand. 

Intelligent  tool  checking  is  one  of  the  bulwarks  of  any  sys- 
tem and  a  special  man  should  be  used  for  this  purpose.  With 
the  engines  once  equipped  and  the  various  items  in  the  boxes 
assigned  to  them  under  the  framed  specification,  it  is  possible 
for  one  man  to  check  one  hundred  engines  per  day.  It  is  not 
necessary,  of  course,  to  disturb  the  sealed  boxes.  The  checker's 
report  of  the  engine  should  be  a  matter  of  record.  All  newly 
equipped  engines  will,  of  course,  be  "O.  K."  on  his  report,  and 
the  general  record  will  commence  with  the  first  trip. 

Co-operation  with  division  points  may  be  illustrated  by  the 
following  example.  Engine  508  leaves  its  home  terminal,  for 
a  trip,  with  equipment  certified  to  by  checker  as  "O.  K."  The 
storekeepers  at  all  turn-around  points  have  been  instructed  by 
the  master  mechanic  to  wire  the  division  headquarters  if  any 
material  is  drawn  from  their  storehouses  by  one  of  his  engi- 
neers. The  storekeeper,  however,  is  not  to  refuse  the  order. 
Engineer  Brown,  of  engine  508,  draws  one  fire  hook  at  a  turn-  . 
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around  storehouse,  also  one  i8  in.  monkey  wrench,  and  the  fart 
is  known  at  the  terminal  before  he  returns. 

He  accordingly  finds  the  following  form  in  his  letter-box  when 
he  does  reach  the  home  terminal: 


ROME  *  PARIS  RAILROAD  CO. 

engineer,   train  lIo<<l^ 
Dear  Sir:- 


908. 


--engine 


.dro^.. 


I  •oadTieed   that  on  your 
laet  trly^^^^^you  drew  from  the  atorerooa  at  ./^J^rA*^. 


-the  f  olloi^ 


Ing  ItcBS  of  locOmotlTe  tool  equipment: 


.ui^«^./(Z3f'fei<4-..>^'?r^ 


Please  advlee  promptly,  using  ruled  space  on  this  form  below, 
necessity  for  above  actloh,  your  tool  equipment  harlng  been  ohecked  as 
correct  previous  to  your  last  departure  from  Rome. 


Yours  trul^, 

11 


7t^ 


>^ 


H.    U. 


Reply  to  above:- 


Un^.cC.  J^fM*h:  urVl.ft'i^ 


l^..^^ry... 


.AlSfe€. 


Date 


3/ydy^ 


OG 


Engineer. 


It  is,,  of  course,  up  to  Brown  to  make  some  explanation  on 
thib  form,  which  will  be  followed  with  the  same  care  charac- 
teristic of  all  railroad  correspondence,  and  no  matter  what  he 
may  say  a  clew  is  at  once  afforded  for  a  satisfactory  handling 
of  the  matter.  In  this  illustration  the  master  mechanic  or  fore- 
man at  Paris  would  be  promptly  advised  that  the  Rome  engines 
were  having  their  boxes  broken  open  at  his  terminal,  citing  a 
specific  case  in  point  and  fireman  Smith  would  no  doubt  be  cen- 
sured or  disciplined  for  carelessness  resulting  in  the  loss  of  the 
fire  hook. 

The  possibilities  of  this  form  are  infinite,  but  it  should  be 
borne  prominently  in  mind  that  its  usefulness  cannot  be  fully 
demonstrated  unless  the  engine  in  question  is  completely  equipped 
before  leaving  the  home  terminal.  It  is  indeed  astonishing  and 
gratifying  to  note  the  results  which  can  be  quickly  brought 
about  by  adhering  to  this  general  plan  as  outlined.  Through  it 
the  author  in  less  than  three  months  straightened  out  the  most 
unsatisfactory  situation  possible  to  imagine,  with  pooled  engines 
and  practically  no  equipment  to  start  with.  It  effectually  elimi- 
nated the  engine  crews  from  consideration  in  regar'!  to  loss  or 
damage  of  tools  and  narrowed  the  inquiry  to  the  points  between 
which  the  engine  ran,  at  the  same  time  often  affording  a  posi- 
tive clew  to  determine  who  was  at  fault  in  connection  with  those 
terminals. 

On  arrival  at  his  home  terminal  the  engineer  should  deliver 
the  keys  of  his  boxes  to  the  engine  dispatcher  or  roundhouse 
foreman,  who  will  hang  them  on  a  board  in  his  office  where  they 
may  be  under  constant  observation  and  cannot  be  taken  from 
their  hook  without  his  permission.  In  other  than  the  home  ter- 
minal, especially  if  a  turn-around  point,  the  engineer  after  care- 
fully locking  the  boxes  should  retain  the  keys,  this,  of  course, 
on  the  presumption,  which  is  usually  a  fact  in  practice,  that  he 
will  return  with  his  own  engine.  A  thorough  checking  of  the 
equipment  at  the  home  terminal  should  suffice,  and  this  should 
not  be  necessary  at  the  turn-around  or  other  end  of  the  division. 

This  simple  plan  may  be  adapted  to  any  railroad  and  devel- 
oped to  meet  the  requirements  of  any  volume  of  traffic.  The 
knowledge  on  the  part  of  the  employees  that  the  tool  question 


is  being  closely  followed  up  by  the  management  never  fails  to 
result   in   a   permanent   improvement. 

*  *  *  *  *  *  ♦ 

[Editor's  Note:  This  subject  zcas  discussed  at  the  last  conven- 
tion of  the  Railway  Storekeepers'  Association  and  several  valu- 
able  suggestions  were  made  by  members  presenting  papers  on  it. 
Abstracts  from  two  of  these  are  given  bcloxv.] 

By  a.  T.  Sexton. 

Economy  in  the  use  of  tools  and  supplies  entrusted  to  loco- 
motive and  train  crews  is  an  important  matter  confronting  rail- 
way managements  of  the  present  day. 

This  subject  has  been  very  ably  presented  in  some  recent  ar- 
ticles by  Mr.  E.  Fish  Ensie.* 

Notwithstanding  all  the  precautions  on  the  part  of  the  man- 
agement, those  engaged  in  train  service  regard  tools  and  sup- 
plies in  a  large  measure  as  common  property,  appropriating  what- 
ever may  best  suit  their  convenience  from  one  equipment  to 
another,  or  from  supplies  in  transit.  This  tends  to  mar  the 
efficiency  of  the  train  service,  as  some  crews  are  over-provided 
with  supplies  while  others  are  markedly  deficient. 

Aumerous  instances  arise  where  scrap  brasses  and  defective 
air-hose  are  left  on  the  right-of-way  after  applying  new  ones; 
also  tools,  frogs  and  switch  ropes  are  often  left  after  being 
used. 

To  obviate  these  conditions  and  care  for  the  necessary  re- 
quirements with  efficiency  and  judicious  economy,  I  would  sug- 
gest that  the  practice  of  locomotive  and  train  crews  drawing 
tools  and  supplies,  be  entirely  abolished;  that  a  responsible  per- 
son of  intelligence  and  good  judgment  be  stationed  at  all  large 
terminals,  for  each  department,  clothed  with  authority  to  check 
up  the  locomotive  and  caboose  equipments  with  the  audit  sheets, 
hereinafter  described,  after  each  round  trip — switch  engines  each 
day  during  the  noon  hour — supplying  and  properly  charging  any 
articles  that  may  be  deficient.  At  the  smaller  points  this  duty 
could  be  performed  by  the  car,  roundhouse  foreman,  or  any 
other  person  whose  duties  would  admit  of  it.  At  the  large  ter- 
minals, the  person  entrusted  with  these  duties  would  carry  a 
petty  stock  of  emergency  supplies.  An  emergency  slip  should 
be  provided  for  supplies  drawn  en  route  and  a  record  sent  the 
checker  in  charge  of  the  supplies  at  the  home  of  the  engine. 

In  this  connection  a  printed  list  of  the  items,  constituting  an 
equipment  and  approved  by  the  management,  should  bo  provided 
in  duplicate  for  each  locomotive,  caboose  and  passenger  train 
box  or  locker,  the  duplicate  list  to  be  held  by  the  person  having 
supervision  over  the  checking  and  issuing  of  supplies  for  the 
department   in   question. 

The  audit  sheets  *vould  provide  columns  i<>t: 

I. — Tlie  items  constituting  an  equipment. 

2. — Tools  on  hand  the  first  of  the  month,  and  their  value. 

3. — Tools  drawn  during  the  month,  showing  day  and  date. 

4. — Total  of  tools  drawn  during  the  montli,  and  tlieir  value. 

5. — A  daily  register  of  the  crew  in  charge. 

Under  this  plan  fifteen  minutes  or  less  would  be  required  to 
check  the  supplies  of  an  engine,  ten  minutes  for  a  caboose. 

I  maintain  by  instituting  a  system  of  this  description  a  marked 
saving  can  be  had  over  and  above  the  additional  cost  of  check- 
ing and  furnishing  the  tools  and  supplies. 

Delays  in  the  departure  of  trains  incident  to  crews  drawing 
equipment  at  the  last  moment  would  be  eliminated. 

Tools  admitting^  of  repair  would  receive  prompt  attention  and 
a  high  standard  of  efficiency  in  the  train  service  would  be  at- 
tained at  a  minimum  expense. 

Employees  would  eriter  upon  their  duties  with  greater  assur- 
ance, knowing  they  were  in  possession  of  the  necessary  tools 
and  supplies  in  good  order,  thereby  diminishing  wrecks  and  pro- 
tecting life  and  property. 

The  audit  sheet  in  this  compact  form  would  afford  valuable 
information  for  the  management  at  all  times,  open  the  way  for 
commendation  to  the   frugal  locomotive  and, train  crews,  and 


*  See  American   Evgineer,  1908,  January  issue,  page  7,  and  March  issuCi 
page  S>0.     See  also  American  Engineer,  190.t,  November  issue,  page  412. 
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bring  into  the  lime  light  those  not  acquainted  with  the  definition 
of  economy. 

By  C.  L.  Warxer. 

The  greatest  difficulty  to  overcome  in  the  effort  to  effect 
proper  use  and  care  of  tools  and  supplies  we  find  is,  primarily, 
lack  of  knowledge  of  the  value  of  the  materials  upon  the  part 
of  the  employee  in  whose  hands  the  materials  are  placed,  with 
the  consequent  carelessness  in  their  use  and  protection,  and  the 
difficulty  of  definitely  locating  responsibility   for  waste. 

The  most  simple,  inexpensive  and  effective  plan  or  system  that 
!ias  come  under  my  observation  for  checking  tools  and  supplies 
issued  from  stock,  and  the  caring  thereof  is  herewith  set  forth : 

First :  A  suitable  building  should  be  furnished  at  terminals, 
properly  fitted  with  shelving,  for  caring  of  engineers'  tool  boxes, 
hooks  placed  in  the  ceiling  and  side  walls  for  hanging  thereon 
lanterns  and  scoop  shovels.  Blue  print  herewith  showing  in- 
terior arrangement  of  shelves  and  hooks.  The  oil  house  could 
be  arranged  and  readily  adapted  for  this  purpose,  provided  it  is 
spacious. 

Second :  Each  individual  engineer  should  be  provided  with  a 
tool  box,  his  name  printed  thereon,  made  preferably  of  Xo.  24 
galvanized  iron,  outside  dimensions  of  box  igji  inches  by  5^8 
inches,  top  to  be  in  one  piece,  bottom  in  one  piece,  double  seamed 
with  the  edges  turned  to  sides,  side  made  in  one  piece  with  edges 
turned,  double  seam,  Xo.  8  wire  used  on  wired  edge  of  box,  all 
other  wired  edges  made  of  Xo.  10  wire,  four  5-lb.  rivets  in  han- 
dle, all  other  rivets  to  be  3-lb.  In  this  box  can  be  placed  the 
tools  required  on  a  locomotive. 

Third:  Upon  arrival  of  engine  at  terminal  the  tool  box  and 
loose  tools  about  the  engine,  such  as  jacks,  brooms  and  lanterns 
shouhl  be  removed  and  taken  to  the  storage  building  for  neces- 
sary check  and  ascertaining  if  the  full  equipment  required  is 
intact.  The  first  important  feature  for  a  systematic  check  on 
engine  supplies  is  to  see  that  the  engineer  is  fully  equipped  with 
necessary  tools  and  supplies  as  prescribed  by  the  rides  of  the 
Operating  Department,  a  complete  individual  record  n.ade,  show- 
ing the  date  supplied,  so  that  ready  reference  may  be  obtained 
at  any  time.  This  individual  record  should  show,  at  all  times, 
all  tools  and  supplies  excepting  oils,  waste  and  fuel  furnished 
the  engineman,  the  date  supplied,  why  necessary,  whether  ac- 
count loss,  breakage  or  worn  out.  If  on  accoimt  of  the  latter 
two  named  causes,  the  worn  out  or  broken  tool  must  be  returned 
in  exchange  and  the  records  show  accordingly.  If  the  tool  i' 
lost,  the  tool  checker  must  make  prompt  report  through  the 
channel  desired  to  reach  the  official  under  whose  supervision 
the  engineman  comes,  so  that  proper  discipline  can  be  exercised. 
The  tool  checker  should  be  advised  through  the  proper  channel 
the  action  taken  in  the  premises  to  enable  him  to  make  record. 
In  addition  to  keeping  this  individual  record,  a  monthly  report 
should  be  made  to  all  the  officials  concerned,  showing  the  name 
of  the  persons  receiving  any  tools  during  the  current  month, 
the  date  supplied,  the  value  and  why  necessary,  and  whether  or 
not  the  old  tool  was  returned  in  exchange.  Such  reports,  issued 
monthly,  should  assist  much  in  bringing  about  the  ma.ximum 
saving  in  this  item  of  operating  expense.  Make  this  tool  and 
supply  question  a  personal  affair  between  the  company  and  em- 
ployee. 

J-'ourth :  One  of  the  most  important  necessities  in  having  a 
systematic  check  on  engine  tools  and  supplies  is  a  competent, 
determined,  thoroughly  reliable  tool  checker.  Sucii  a  man  should 
be  well  paid,  and  have  full  authority  in  order  to  bring  about 
economical  results.  A  person  qualified,  looking  after  this  item 
of  expense,  will  fully  reimburse  the  railroad  by  the  saving  he 
will  be  enabled  to  attain.  These  tool  checkers  should  be  fur- 
nished with  the  necessary  assistance  for  removing  the  tools  and 
supplies  from  the  engine  upon  arrival  at  terminal  and  the  return 
of  same  to  the  engineman  when  he  is  ready  for  the  next  trip 
over  the  division.  The  duties  of  the  tool  checker  should  be  to 
check  the  tools  after  they  are  brought  to  the  storage  building, 
see  that  they  are  properly  placed  in  storage  and  that  the  full 
equipment  be  returned  to  the  engineman  when  he  is  ready  for 


the  next  trip — tool  checkers  to  personally  keep  the  individual 
record. 

In  conjunction  with  this  system  of  checking  supplies  issued 
with  a  view  of  having  an  accurate  and  honest  record  made,  it  is 
very  necessaT>-  that  your  oil  house  man  be  efficient  and  trust- 
worthy. 

To  summarize:  First,  have  a  thoroughly  organized  and  efficient 
corps  of  reliable  tool  checkers  and  oil  house  men. 

Second :  Inaugurate  systematic  schedules,  records  and  reports 
and  follow  them  up  continually,  locating  careless  employees. 

1  bird :  Insist  upon  having  each  engineman  or  conductor  keep 
a  full  complement  of  tools  as  prescribed  by  the  rules  of  the  com- 
pany, holding  them  responsible  for  neglect  to  do  so  at  any  time. 

The  procedure  outlined  above,  if  adopted,  should  result  ad- 
vantageously and  bring  about  the  economical  uses  of  tools  and 
supplies. 


QUALIHCATIONS  AND  DUTIES    OF    THE    TRAVELING 

ENGINEER.* 


Bv  W.  L.  Kellogg. 


The  traveling  engineer  nuist  have  knowledge  and  the  faculty 
of  imparting  it.  He  must  have  convictions  and  courage  to  prose- 
cute them.  He  must  have  no  friends,  and  need  have  but  few 
foes.  He  must  be  energetic  and  still  maintain  a  couple  of  suits 
of  overclothes.  He  must  in  all  cases  be  able  and  willing  to  set 
the  example  of  his  precepts.  He  should  learn  early  in  his  career 
that  he  is  not  employed  to  make  excuses  for  men  who  were  cut 
out  for  some  other  vocation  besides  railroading.  He  should  be 
an  expert,  smooth  and  careful  runner.  He  should  be  an  author- 
ity on  breakdowns  and  the  mooted  mysteries  of  the  compound 
engine,  the  new  valve  gear  and  the  setting  of  the  old,  the  cause 
of  brake  failures  and  the  way  to  prevent  them.  He  must  know 
the  cost  of  materials  and  supplies  and  the  best  way  to  secure 
their  economical  use.  He  must  be  a  fuel  expert,  a  good  judge 
of  water  and  leave  all  opinions  of  other  liquids  to  the  poli- 
ticians. In  short,  he  should  have  few  less  requirements  in  his 
makeup  than  Carlton  prescribes  for  an  editor.  So  much  for  the 
man  and  a  few  of  his  multitudinous  qualifications. 

The  instructions  to  the  traveling  engineer  should  be  explicit, 
yet  broad  enough  to  meet  all  emergencies.  He  should  be  in- 
structed to  frame  and  guide  sentiment,  to  look  after  and  coach 
the  firemen  who  are  to  make  the  future  engineers.  He  should 
be  instructed  to  look  after  the  comfort  of  engineers  and  fire- 
men on  the  road  and  at  way  terminals,  so  that  a  good  and  har- 
monious feeling  will  always  be  maintained.  He  should  report 
meritorious  conduct  as  well  as  the  derelict  and  let  the  higher 
official  take  due  action  in  rewarding  proficiency,  as  well  as  pun- 
ishing culpability  thus  reported. 

To  attempt  to  standardize  his  duties  would  in  our  estimation 
be  a  mistake.  He  should  be  considered  as  an  assistant  to  the 
head  that  appoints  him,  which  head  usually  knows  its  own  weak- 
nesses, and  the  duties  assigned  should  be  such  as  the  ne.xt  higher 
in  authority  cannot  from  lack  of  training  or  inclination  prop- 
erly attend  to,  and  in  this  way  balance  the  strength  of  the  or- 
ganization. There  should,  however,  be  some  assigned  duties. 
There  is  no  more  logic  in  allowing  a  traveling  engineer  to  work 
at  random  than  any  other  official  or  semi-official,  yet  he  should 
not  be  so  tied  down  that  he  has  no  opportunity  to  display  his 
own  peculiar  abilities.  The  keynote  of  the  answer  will  be  found 
in  the  question  itself  if  you  will  underscore  the  words  "make 
himself."  We  are  all  what  we  make  ourselves,  not  what  others 
make  us,  and  to  a  man  given  the  range  and  latitude  that  usually 
falls  to  a  traveling  engineer  the  opportunity  to  make  himself  is 
always  present. 

As  tutor  and  disciplinarian  of  engineers  he  should  remember 
that  we  were  all  born  innocent  and  have  to  learn  ;  that  to  make 
a  man  is  a  great  credit,  to  break  one  can  only  be  justified  as  a 
painful  duty.  He  should  bear  with  the  plodding  yet  safe  man, 
yet  remember  it  is  an  equal  charity  to  rid  the  service  of  a  dan- 

•  Fr'^m  ail  address  before  the  Detroit  Convention  of  the  Traveling  En- 
uineers'  Association. 
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gerous  one.  As  an  inspector  of  equipment  and  work  he  should 
early  learn  that  which  any  official  should  know,  namely,  he  can- 
not do  it  all  himself,  and  his  value  will  depend  on  his  ability 
to  command  the  co-operation  of  enginemen  in  seeing  and  report- 
ing the  defects  that  he  would  see  if  he  were  always  there,  and 
their  insisting  on  the  work  being  done  for  them  as  he  would 
insist  on  it  being  done  for  him. 

His  mechanical  training  should  have  taught  him  the  value  of 
lubrication  as  an  aid  in  the  application  of  power  and  he  should 
draw  a  close  parallel  between  power  as  concerns  energy  and 
power  as  concerns  authority.  Nothing  moves  without  applied 
power.  Well  lubricated  machines  or  bodies  move  with  minimum 
resistance.  Friction  in  the  machinery  or  friction  among  the  men 
is  often  the  result  of  power  misapplied.  An  additional  notch 
in  the  quadrant  will  force  more  steam  through  the  cylinders  and 
sometimes  get  you  over  the  hill,  just  as  you  can  force  a  man  to 
do  an  unpleasant  duty,  but  in  an  indifferent  manner.  If  a  few 
additional  drops  of  oil  through  the  lubricator  or  a  few  pleas- 
antly spoken  words  will  accomplish  the  same  results  you  will 
have  saved  coal  and  machinery  or  the  good  will  of  a  man,  and 
the  "'esprit  de  corps"'  is  the  cream  of  an  organization. 

The  science  of  railroading  is  the  art  of  making  things  go 
smoothly,  economically  and  on  time.  Nothing  succeeds  at  hap- 
hazard. Select  a  man  who  is  qualified  to  perform  the  peculiar 
duties  that  the  service  may  stand  in  need  of;  assign  him  work 
that  will  take  a  reasonable  percentage  of  his  time  to  accom- 
plish ;  systematize  this  portion  of  his  work,  but  leave  him  some 
opportunity  to  develop  along  his  own  lines ;  vest  him  with  all 
tlic  authority  needed ;  require  brief  yet  complete  reports  of  his 
work ;  insist  on  absolute  loyalty  to  the  company,  but  do  not  re- 
(juire  him  to  be  a  "special  agent." 

Ofticials  would  do  well  to  send  their  traveling  engineers  out 
occasionally  on  other  lines  to  make  observations,  and  if  one  is 
unable  to  absorb  some  good  ideas  from  the  poorest  managed 
piece  of  railroad  in  the  world,  he  is  incompetent.  Not  one  of  us 
must  get  the  idea  that  our  road  is  perfect,  or  even  the  best,  and 
the  best  will  never  be  good  enough.  We  must  gather  it  in  by 
observation,  talking,  arguing  and  reading  a  portion  at  least  of 
the  great  mass  of  available  knowledge  as  published  by  our  me- 
chanical papers. 

A  traveling  engineer  should  make  tests  and  be  able  at  all  times 
to  give  an  intelligent  reply  to  his  superior  on  mechanical  appli- 
ances such  as  injectors,  lubricators,  pops,  brakes,  etc. ;  also  on 
materials,  brasses,  white  metal,  jacket  iron  and  brake  shoes.  He 
should  be  able  to  furnish  data  and  make  intelligent  argument  in 
favor  of,  or  against,  engines,  cars,  wrecking  appliances  and  the 
various  component  parts  when  his  company  is  in  the  market  for 
such  equipment  or  parts.  He  should  be  called  in  consultation 
and  be  able  to  suggest  the  necessary  changes  from  his  notebook 
to  make  each  time  card  a  better  time  card.  He  should  be  an 
assistant,  not  a  "knocker."  If  he  spends  his  lime  telling  what 
lie  would  do  were  he  master  mechanic  or  superintendent  of  mo- 
tive power,  the  chances  are  he  will  never  be  able  to  reach  the 
point  where  a  demonstration  will  be  possible,  although  if  his 
selection  was  made  on  merit  and  his  ambition  rightly  directed 
there  is  no  reason  why  he  should  not  obtain  one  of  these  po- 
sitions. 

The  traveling  engineer  should  be  in  comparison  like  a  huge 
>l>t>nge,  able  to  absorb  all  he  comes  in  contact  with.  If  he  can- 
not learn  from  the  humblest  wiper  or  truck  builder,  or  the  vari- 
ous classes  with  whom  he  has  to  deal  he  has  mistaken  his  call- 
ing. These  items  of  detail  he  must  gather  and  segregate  and 
compare  until  he  is  able  to  say  this  or  that  is  the  best  method  of 
practice.  The  traveling  enginer  should  make  indicator,  fiiel  and 
other  tests  and  report  to  the  master  mechanic,  who  usually  ac- 
cepts them  without  verification.  He  must  be  a  close  observer 
and  take  a  live  interest  in  economy;  be  an  organizer,  keep  his 
men  happy  and  properly  ke3ed  up  to  the  requirements.  He 
should  be  a  believer  in  recognition  as  well  as  reward  for  good 
service  rendered. 

Let  us  dwell  for  a  moment  on  the  necessity  of  mental  labor 
by  our  younger  employees  which  must  be  stinnilated  and  rightly 


directed.  We  often  find  young  men  willing  workers  in  physical 
lines  who  are  mentally  paralyzed  and  who  never  read  of  the  ex- 
ploits, experiments  and  perplexing  problems  which  have  been 
worked  out  by  past  generations,  the  results  of  which  .should  be 
in  his  library  and  much  of  it  in  his  mind.  The  traveling  engi- 
neer has  the  opportunity  to  enforce  this  mental  culture. 

The  traveling  engineer  should  take  up  the  matter  of  waste — 
unnecessary  popping,  engines  blowing  and  all  things  in  general, 
and  be  able  to  illustrate  its  cost  in  the  aggregate.  The  travel- 
ing engineer,  above  all  other  things,  should  preach  and  talk 
caution.  His  motto  should  be :  "Better  behind  time  at  a  terminal 
than  ahead  of  time  into  eternity."  These  are  days  of  high  speed, 
probably  in  all  walks  of  life.  It  is  both  expensive  and  danger- 
ous. Much  has  been  said  and  written  along  the  above  lines  and 
the  handling  of  locomotives  drawing  our  friends  and  families, 
but  the  greatest  advancement  must  come  through  the  medium 
of  that  personal  interest  that  every  engineman  and  officer  must 
have  if  he  is  desirous  of  increasing  his  ability  and  sphere  of  use- 
fulness. If  men  are  not  thus  inclined,  they  should  be  weeded 
out  early  in  the  game.  Some  few  men  have  less  judgment  than 
the  ordinary  cow.  You  will  know  them  because  their  chief  in- 
terest centers  on  reaching  terminals  and  pay  day.  If  the  travel- 
ing engineer  finds  them  and  weeds  them  out,  he  will  have  at 
least  accomplished  the  much  desired  end  of  having  a  good  per- 
sonnel. 


MALLEABLE  IRON-PHYSICAL  CHARACTERISTICS. 


The  physical  characteristic  that  gives  malleable  iron  its  great- 
est value,  and  wherein  it  differs  from  gray  iron,  lies  in  its  ability 
to  resist  shocks  and  an  increased  tensile  strength.  The  degree 
of  malleability  in  light  and  heavy  castings  varies.  In  a  light  cast- 
ing 54  in.  thick  and  less,  it  means  a  soft,  pliable  condition  and 
the  ability  to  with^nd  considerable  distortion  without  fracture, 
while  in  the  heavy— Actions,  Yz  in.  and  over,  it  means  the  ability 
to  resist  shocks  without  bending  or  breaking. 

The  tensile  strength  of  malleable  iron  varies  with  the  thick- 
ness of  the  metal,  the  lighter  sections  having  a  greater  strength 
per  square  inch  than  the  heavier  sections.  This  fact  is  now  being 
recognized  by  engineers  and  at  least  one  Eastern  railroad,  which 
requires  its  malleable  castings  made  in  accordance  with  specifica- 
tions, designates  the  tensile  strength  desired  in  its  castings 
to  be  as  follows :  Sections  fs  in.  thick  or  less  should  have  a 
tensile  strength  of  not  less  than  40,000  lb.  per  square  inch; 
those  of  5^  to  54  in-  thick,  not  less  than  38,000  lbs.  per  square 
inch,  and  those  over  54  in-  not  less  than  36,000  lbs.  per  square 
inch.  In  recent  tests  along  these  lines,  test  bars  Y^  and  Js  in. 
diameter  were  made  in  the  same  mold  and  poured  from  the  same 
ladle,  thus  insuring  equality  of  metal,  and  annealed  together. 
The  average  tensile  strength  of  five  pairs  of  bars  eo  treated, 
representing  five  heats,  was:  Yi  in-  bars,  45,095  lbs.  per  square 
inch:  Js  in.  bars,  41,316  lbs.  per  square  inch.  Average  elonga 
tion  in  6  in.:  §^  in.  bars,  5  3/10  per  cent.;  '/%  in.  bars,  4  2/10  per 
cent.  \--;:' 

A  very  high  tensile  strength  can  be  obtained  approaching  that 
of  cast  steel,  but  at  the  expense  of  the  malleability  of  the  prod- 
uct. The  writer  has  seen  malleable  test  bars  having  a  tensile 
strength  of  between  60,000  and  70,000  lbs.  per  square  inch,  but 
the  ductility  and  ability  to  resist  shocks  of  these  bars  were  not 
equal  to  that  of  bars  breaking  at  40,000  to  45,000  lbs.  per  square 
inch. 

It  was  formerly  the  general  belief  that  the  strength  of  malle- 
able iron  was  largely  in  the  white  skin  always  found  on  this 
material,  but  it  has  frequently  been  demonstrated  that  the  re- 
moval of  the  skin  does  not  proportionately  lessen  the  strength 
of  the  casting.— C.  H.  Gale,  before  the  Pittsburgh  Foundrymcn's 
Association.  '   '  h^-* 


It  is  safe  to  say  that  more  than  $80,000,000  has  been  expended 
upon  railroad  shops  and  their  equivalent  within  the  last  ten 
years. — Georyc  A.  Damon. 
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&   A.   PACIFIC  TYPE  LOCOMOTIVE. 


TYPE   LOCOMOTIVE  WITH  NARROW  FIRE 
BOX. 


Chicago  &  Alton  Railroad 


The  first  standard  gauge  Pacific  type  locomotives  built  by  the 
Baldwin  Locomotive  Works  were  delivered  early  in  1903  to  the 
Chicago  &  Alton  Railroad.  There  were  two  engines  in  this 
order  having  driving  wheels  respectively  73  and  80  in.  in  diam- 
eter. (American  Enc.ixker,  March,  1903,  page  85,)  These  lo- 
comotives weigh  219,000  lbs.  total,  have  2Z  x  28  in.  cylinders  and 
were  at  that  time  the  largest  passenger  locomotives  in  the  world. 
In  the  following  year  three  more  engines  of  the  same  type  were 
delivered  In-  the  same  company,  which  had  a  total  weight  of 
221.550  lbs.  and  were  again  the  record  holders  for  size  of  pas- 
senger locomotives.  (.See  A.merican  Engineer,  April,  1904. 
page   133.) 

This  company  has  recently  received  five  more  Pacific  type  lo- 
comotives from  the  same  works,  which,  while  they  are  some- 
what larger  than  the  earlier  ones,  do  not  differ  from  them  in  any 
essential  features  except  the  use  of  the  Walschaert  valve  gear 
and  wagon  top  boilers  with  narrow  fire  boxes.  The  return  to 
the  narrow  fire  bo.x  is  the  most  noticeable  feature  of  the  design 
and  follows  some  experiments  which  have  been  made  with  a 
similar  form  of  fire  box  on  some  Atlantic  type  locomotives  built 
about  two  years  ago. 

The  accompanying  table  will  permit  a  comparison  of  the  gen- 


SECTION    THROUGH    FIREBOX    AND  END   ELEVATION. 

oral  features  and  important  ratios  of  these  locomotives  with 
four  other  heavy  Pacific  type  engines.  The  narrow  fire  box,  of 
course,  throws  the  ratios  concerned  with  it  entirely  beyond  the 
limits  which  have  been  considered  proper  for  this  type  of  en- 
gine; in  other  respects,  however,  the  dcsjg;n  is  uormaL 


koad ;:..i;.:... N.  Y.  C. 

Tractive  effort. 29.200 

Total  weight '   266.<iOO 


Weight  on  drivers.. 

HeatiiiK  surface. .... 

Grate  area .......:.i. 

B.  U.  factor 

Heat.  surf,  -f-  srrate  area 

Crate  area  -^-  vol.  cyls 

Heat.  surf.  -5-  vol.  cyls.... 
Kef.  in  Amer.  Engr 


171.500 
4209.9 
56.5 

550. 
74.5 

4.58 
54:. 
1908  p.  164 


C.&  A. 

?4.5fiO 
24.^.200 
146,500 
J9»Z 
33.1 
640. 
119. 

2.44 
290. 


-■ 

N.  Y. 

Erie 

N.  H    &  H. 

C,  B.  &Q. 

30  J0(i 

31,560 

31.100 

230.500 

229  500 

228,000 

149,000 

142.500 

150.000 

3326. 

56.5 
699. 

3947.4 

3932. 

53.5 

54. 

585. 

585. 

58,7 

73.5 

71.3 

4.7 

4.2 

4.39 

277. 

.^21. 

31S. 

1905  p.  172 

1907  p. 431 

1906  p.  3ti0 

The  boiler  is  of  the  wagon  top  type,  with  a  narrow  fire  box, 
and  has  the  largest  ratio  (119)  of  hearing  surface  to  grate  area 
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HICAGO   AND    AI.TOX   KAILKOAD. 


of  any  luconiotivc  on  our  records.  It  has  a  diameter  of  "2  in. 
at  the  front  end,  which  is  t-nlarged  to  83  in.  at  the  dome  ring. 
1  he  grate  is  horizontal  and  is  rocked  in  three  sections.  The 
dump  grate  is  located  at  the  back  end.  The  fire  box  has  a  slop- 
ina:  back  head  and  roof  sheet  and  is  radially  stayed.  The  front 
end  of  the  crown  is  supported  by  three  rows  of  sling  stays  and 
there  are  ^j^  flexible  staylM)lts  disposed  in  the  sides,  back  and 
throat.  The  crown  and  side  sheets  of  both  the  inside  and  out- 
side fire  boxes  are  in  one  piece.  Since  almost  the  entire  hre  box 
is  placed  back  of  the  driving  wlicels  large  radii  could  l)e  used 
in  the  curvature  of  the  side  water  legs,  which  condition  has  evi- 
dently been  taken  advantage  of,  as  is  shown  in  the  section  of 
the  tire  box.  The  front  end  is  of 
the  self  -  clearing  type  and  is 
equipped  with  a  high  single  ex- 
haust nozzle  and  double  petticoat 
pipe.  The  adjustable  diaphragm 
plate  is  located  in  front  of  the 
nozzle.  The  boiler  is  liberally  sup- 
plied with  means  for  washing  out, 
there  being  five  blow-off  cocks,  two 
in  the  waist,  one  in  each  water  leg 
and  one  in  the  throat.  Numerous 
wa-^liout  plugs  are  provided,  located 
as  shown  in  the  illustration. 

The  cylinders  are  23  in.  in  diam- 
eter by  28  in.  stroke  and  have  16 
in.  piston  valves.  They  are  cast  in- 
tegral with  the  saddle  in  the  usual 
manner  and  the  two  castings  have 
in  addition  to  the  double  row  of 
bolts  through  the  flanges,  two 
heavy  tie  bolts,  2J4  in.  in  diameter, 
which  pass  through  the  spddle,  as  is 
shown  in  the  ilhistratio:i.  The  c.k- 
treme  width  over  the  assembled  cyl- 
inder castings  is  10  ft.  2  in.  The  piston  valves  liavc  cast  iron 
bodies  with  L-shaped  packing  rings  and  the  drifting  valves  are 
of  the  Pennsylvania  style,  with  flat  plates  over  the  relief  ports 
in  the  top  of  the  valve  chamber.  The  vacuum  relief  valves  are 
placed  in  the  live  steam  passages  and  a  safety  valve,  set  for  225 
lbs.  pressure,  is  located  on  each  cylinder  head.  The  cylinder 
heads  are  of  cast  steel,  but  the  steam  chest  heads  aie  of  cast 
iron.  The  arrangement  of  ports  and  general  dimensions  and  de- 
sign of  these  cylinders  is  clearly  shown  in  the  illustration. 

The  frames  are  in  two  parts,  the  main  frames  extending  from 
the  front  bumper,  below  the  cylinders,  to  a  splice  just  back  of 
the  third  driving  box  pedestal,  from  which  point  thev  are  con- 
tinued with  a  slab  form   of  trailing   frame.     The   main   frames 


are  5  in.  wide,  of  forged  iron  and  have  a  section.  5  x  10  in.,  at 
their  connection  to  the  cylinders.  The  trailing  frames  are  2y2 
in.  wide.  The  pedestal  binders  are  of  cast  steel  and  are  lugged 
and  bolted  to  the  pedestals.  Substantial  frame  bracing  is  pro- 
vided, consisting,  in  addition  to  the  cast  steel  foot  plate  at  each 
end,  of  bracing  of  the  same  material  placed  just  back  of  the 
cylinders,  between  the  first  and  second  pair  of  driving  wheels, 
above  the  main  driving  pedestals  and  in  front  of  the  fire  box. 
The  arrangement  of  the  trailing  truck,  which  has  outside  boxes 
and  a  supplementary  frame  bolted  to  the  trailing  frame,  is  clearly 
shown  in  tlie  illustrations  and  requires  no  comment.  The  trail- 
ing truck  is  of  the  Rushton  radial  type  and  advantage  is  taken 


o 
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IKAM.ING    TRUCK    FRAME- 
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of  the  cast  steel  spacing  pieces  of  the  frame  for  use  as  furnace 
bearers. 

The  valve  gear  details  include  built  up  links  having  plates  and 
end  filling  blocks  of  cast  steel.  Each  link  is  supported  by  two 
longitudinal  cast  steel  bearers,  which  are  bolted  in  front  to  the 
guide  yoke  and  at  the  back  to  a  cross  tie,  which  also  serves  to 
support  the  reverse  shaft  bearing.  The  valve  stem  cross-heads 
arc  mounted  on  guides  extending  between  the  guide  yoke  and 
cylinders. 

The  tender  is  constructed  in  accordance  with  the  railroad  com- 
pany's standard,  the  fraine  being  built  up  of  13  in.  channels  and 
is  carried  on  arch  bar  trucks  with  cast  steel  bolsters.  The  di- 
mensions, weights  and  ratios  of  the  locomotives  are  as  follows: 
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GENERAL    DATA. 

Gauge  4  ft.  8^4   in. 

Service Passenger 

Fuel    . .  .* Bit.    Coal 

Tractive  effort .v. ....;.,.  ^ ,..'..  i^.;  ..i 84,500  Ihs. 

Weight  in  working  order    ........  i  ......,,..►;.-«. 243,200  lbs. 

Weight    on    drivers ^ .  ^,i . , .  .V. 146,500  lbs. 

Weight   on    leading   truck .v..  ;Vi  ■.■.■. 47,600  lbs. 

Weight   on   trailing   truck ►."^. 49,100  lbs. 

Weight   of  engine   and  tender  in   working  order.  .Li , 405,000  lbs. 

Wheel  base,  driving i>.... 13   ft.   9  in. 

Wheel  base,  total 32   ft.   8  in. 

Wheel  base,  engine  and  tender.  .........,>>.,_.,,..,,,.,, .i. 65  ft.  S'/z  in. 

RATIOS.  ;;:■■■'•■ 

Weight  on   drivers  ^  tractive  efioit^i^,v,i',.ii^.,^.iirh^)^.,^^.f-^^.4:..  .i.2G 

Total    weight   —■  tractive   effort ................."...'.'..*..  ...I .  .".05 

Tractive  effort  X  diam.  drivers  -~  heating  surface 640.00 

Total  heating  surface  -f    grate  area 119.00 

Firebox  heating  surface  —  total  heating  surface,  per  cent 5.24 

Weight  on  drivers  -.-  total  heating  surface 37.30 

Total  weight  -i-  total  heating  surface 62.00 

Volume  both   cylinders,  cu.    ft 13.50 

Total  ncating  surface  -f-  vol.  cylinders 290.00 

Grate  area  H-  vol.  cylinders i- 2.44 


Kind     

Diameter  and  stroke 


CYLINDERS. 


>  f  «  «(.•  "•  <-4^ *'•  •  •'« 


Simple 

.23   X   28   in. 


VALVES.:  ■■/;-.;.  s.-.'.'.. 

Kind    ';  ».'i »»>*»  »\m,» ♦> •■; Piston 

Diameter 16    in. 

Greatest  travel    6   in. 

Lead,  constant Ji    in. 

WHEELS.  '■"■-"■'        '■    : 

Driving,   diameter  over  tires 73  in. 

Driving,   thickness  of  tires    3 J4  in. 

Driving  journals,  main,  diameter  and  length lOJ^   X   12  in. 

Driving  journals,  others,  diameter  and  length 9  X  12  in. 

Engine  truck  wheels,  diameter ♦....> 33  in. 

Engine  truck,  journals  ..^.,,.... 6J4   X   li'A  in. 

Trailing   tt lick   wheels,   diameter. i. ... .....i,,»i,».,i 42  in. 

Trailing  Iruck,  journals ii  .^. ...;.». .t,..,i 8  X  14  in. 

:■'-■"'■.:' '^."■;y'''-  BOILER. /.'f  •:■•.;  y.V.     ■' -^Vv 

siy  iC      •«•*•«••••*«•-••»••••■  .  •  •  .  ■  >  .  .  .  .  ••••.^••••••••^iir  ».".•'<  •••••••••  vv  •      X  • 

Workmg   pressure ,.* ■,» 200    Ibs^ 

Out.^ide  diameter  of  first  ring 72   in. 

Firebox,  length  and  width    ...120^    X   40}^i   in. 

Firebox,  water  space .F.,    4K — S.    and    B.,    4    in. 

Tubes,   number  and   outside   diameter. ............. ,> 357 — 2    in. 

Tubes,    length    ...■.>•>■;-.. i. 20    ft. 

Heatmg  surface,  tubes ..^ 3,721  sq.   ft. 

Heatir^;  surface,  firebox   206  sq.   ft. 

Heating  surface,  total 3,927  sq.    ft. 

Grate   area    -^Vli- .  w.  .-.i.;.  . 33   sq.    ft. 


Tank     ^  .>  -.-iv. 

Frame 

Wheels,    Jianieter    ....... 

Watci    cajiacity 

Coal  capacity    ..•;,, 


TENDER. 


•r*  •  *    -  •  «^«  r.v^VHi  1 


. . . .  Waterbottom 
.13    in.   channels 

■  '•••••••a     •  OO       lHa 

9,250   gals. 

, 12  yi    tons 


FORCED  LUBRICAWn  FOR  AXLE-BOXES.* 


This  paper  describes  a  system  of  forced  lubrication  as  ar- 
ranged for  the  driving  axle-boxes  of  some  of  the  steam-cars 
(motor)  of  the  Taff  Vale  Railway  Company.f  Before  entering 
into  a  detailed  description  of  the  system  used,  it  will  perhaps 
be  advisable  to  give  a  few  of  the  more  necessary  particulars  con- 
cerning these  cars. 

The  engine  is  carried  on  a  four-wheeled  truck  of  9  feet  6 
inches  wheel  base  and  2  feet  10  inches  diameter  wheels,  the  boiler 
(of  double-ended  locomotive  tjpe,  lying  transversely  across  the 
frame)  being  placed  immediately  over  the  center  of  the  leading 
or  driving-axle.  The  front  end  of  the  coach  is  supported  by 
means  of  a  bogie  center,  carried  between  the  frames  at  a  dis- 
tance of  4  feet  from  the  trailing-axle,  or  5  feet  6  inches  from 
the  leading-axle.  When  the  car  is  loaded  with  its  full  comple- 
ment of  passengers,  the  weight  on  the  driving-axle  is  15  tons 
13  cwts.,  the  weight  at  the  rail  being  17  tons  6  cwts.  The  jour- 
nals are  6  inches  diameter  by  gl4  inches  length ;  therefore  the 
pressure,  being  two-thirds  of  the  projected  area  of  the  brass  as 
bearing  area,  is  466  lbs.  per  square  inch,  the  number  of  the  revo- 
lutions of  the  journal,  at  a  speed  of  30  miles  per  hour,  being 
practically  300.  With  this  pressure  and  high  rubbing  velocity 
an  undue  amount  of  oil  was  being  used  with  the  ordinary  method 
of  lubrication,  while  cases  of  the  bearings  running  hot  were  not 
infrequent,  therefore  the  following  arrangement  for  lubricating 
the  journals  under  pressure  was  adopted. 

To  a  cross-stay  in  front  of  the  driving-axle,  a  small  gun-metal 
tank  of  rectangular  section  is  fixed.  On  the  side  of  this  tank, 
near  the  driving-axle  and  in  connection  with  the  tank,  two  small 
rotary  pumps — right-   and  left-handed — are   fitted,   the  one   for 


*  Paper    presented    before    the    Institute    of    Mechanical    Engineers,    July, 
19'iN.   Mee'.ing,   by   T.    Hurry   Riches   and   Bertie   Reynolds, 
t  Sec  A.MERICAN  Engineer,  .^pril,  I007,  p.  134. 


forward  running  and  the  other  for  backward  running.  These 
pumps  are  driven  directly  from  the  driving-axle  by  means  of  a 
belt  passing  over  a  flanged  pulley  carried  midway  between  the 
pumps,  the  pulley  containing  on  each  side  of  it  a  roUer-dutdi, 
somewhat  similar  to  a  free-wheel  arrangement,  fixed  to  the  driv- 
ing-spindle of  the  pumps.  By  these  means,  the  one  belt  drives 
either  pump  forward  or  backward,  the  other  pump  being  free. 

Following  the  process  through,  for  the  lubrication  of  one  of 
tne  journals,  when  the  car  is  m  motion,  oil  is  pumped  from  the 
tank  and  forced  through  a  coiled  copper  pipe  to  the  top  of  the 
axle-box.  An  oil  channel  S%  inches  long,  9/16  inch  deep,  is  cut 
in  the  crown  oC  the  box,  leaving  a  margin  of  metal  at  each  side 
of  the  channel  of  ^  inch  flat,  which  is  found,  when  the  box  is 
properly  bedded  to  the  journal,  to  be  quite  sufficient  to  ensure 
that  it  shall  be  perfectly  oil-tight  at  the  pressures  attained. 

After  passing  round  the  journal,  the  oil  is  collected  in  the 
axle-box  cellar,  and  from  there  is  brought  back  to  the  tank  by 
means  of  a  flexible  pipe  which  allows  for  the  rise  and  fall  of 
the  axle-box,  care  being  taken  that  the  reservoir  into  which  the 
oil  is  returned  sufficiently  below  the  cellar  to  drain  it.  At  each 
side  of  the  axle-box  cellar  a  half  ring  is  fitted  with  bearing  area 
about  f^  inch  wide.  These  half-rings  are  bedded  well  to  the 
axles,  and  are  supported  upon  a  couple  of  small  coil  springs 
which  holds  the  rings  up  to  the  journal  with  a  fair  pressure,  and 
so  prevent  the  escape  of  oil  along  the  journal  on  the  bottom  side. 
The  supply  tank  is  so  arranged  that  the  return  oil,  after  draining 
from  the  cellar  into  it,  shall  pass  tlirough  a  filter  before  being 
again  sent  through  the  pump.  Such  briefly  is  a  general  descrip- 
tion of  the  method  adopted. 

Many  points  arise,  however,  in  regard  to  the  working  of  the 
arrangement  which  it  will  be  well  to  explain.  In  the  first  place, 
the  pumps  when  running  fast  (at  a  speed  of  30  miles  per  hour, 
the  revolutions  of  the  pump  are  440  per  minute)  deal  with  a 
greater  quantity  of  oil  than  can  be  accommodated  in  the  circuit 
at  a  pressure  of,  say,  20  lbs.  per  square  inch,  above  which,  in 
practice,  it  has  not  been  found  advisable  to  work.  A  relief  valve 
is  therefore  fitted  to  each  pump  with  an  adjustable  spring  which 
enables  the  pressure  at  which  each  puinp  shall  work  to  be  regu- 
lated. The  excess  oil,  when  pumping,  simply  passes  back  into 
the  tank  again,  through  the  relief  valve  against  the  pressure  of 
the  spring.  A  small  pressure-gauge  connected  to  each  pump, 
and  fixed  in  the  driver's  cab,  shows  the  pressure  of  the  oil 
pumped  on  both  forward  and  backward  running,  whilst  also  act- 
ing as  an  indicator  should  failure  of  either  pump  occur  at  any 
time.  Should  this  happen  from  any  cause,  the  ordinary  system 
of  lubrication,  by  means  of  a  lubricating-box  in  the  cab,  is  at 
hand.  This  lubricating-box  is  also  necessary,  to  enable  oil  to 
be  put  into  the  axle-boxes  after  the  car  has  been  standing  for  a 
day  or  two,  and  so  avoid  starting  away  with  dry  axle-boxes. 

To  prevent  the  oil  from  the  running  pump  flowing  into  the 
other  puiTip  and  causing  it  to  run  backwards,  a  small  ball-valve 
is  placed  in  the  three-way  piece  leading  from  each  pump  to  the 
circuit.  The  movement  of  the  axle-boxes  relatively  to  the  tank 
and  pumps  was  met  in  the  first  instance  by  trying  different  sorts 
of  flexible  piping,  but  finally,  ordinary  coiled  copper  piping  was 
adopted,  both  on  account  of  its  comparative  durability  and  of  its 
accessibility  at  any  time. 

The  belt  drive  for  the  pumps  at  once  gives  a  simple  method  of 
driving  and  one  which  allows  for  a  small  relative  motion  of  the 
axle  and  pullej'.  It  is  apt,  however,  to  soon  become  saturated 
with  oil  and  then  slipping  occurs.  An  occasional  application  of 
one  of  the  various  belting  mixtures,  however,  greatly  reduces 
this  slipping.  When  equal  relief-valve  springs  were  put  in,  it 
was  noticed  that  the  pressure  indicated  for  forward  and  back- 
ward running  varied  considerably,  probably  due  to  the  difference 
in  the  slip  of  the  belt  in  each  case.  The  filters  in  the  tank  are 
removable,  and  are  taken  out  and  cleaned  at  the  end  of  each 
day's  work,  the  oil  being  first  drawn  off  through  the  stop-plug, 
the  thicker  part  of  the  oil,  after  straining,  being  then  replaced 
by  a  small  supply  of  fresh  oil. 

The  foregoing  description  shows  one  method  of  dealing  with 
an  every-day  problem  in  connection  with  the  running  of  railway 
motor-cars,  or  any  rolling  stock  in  which  the  pressure  on  the 
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•    ail)    lini«mi>ti\  I    Mil   11(11'  i'ii->ir(l>.      It    ha?  a  ili;miiti'  i>i  7-'  in. 
"   ;l>i-   front  i-ml.\vliioli  i»  i  nl.u  viiil  to  S.^  in.  at   the  iU>uW  rititr. 
iio   ijraic   is   ljjrtrii<.<M>t,a|  aii<l   i-<    rockitl  jti   tlrfcc   .>"ccti<ui>>.     '1  In 
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111    *:■ 'Uii  an<l. S'ldi-  slu'ctji  o£  botli  tht*  in>idi'  and  <mi- 
rt-  boxL'^arc  ip.onc  pKHx-.-Sinoc-  ahnost  tlu-  i-niiro  lire  bit\ 
I'iaoid  l>:u'k  cSt   tlic  driviTVir'\vhtilN   laritc  radii   «.'>:ilil  Ik-   nsvd 
•!h-  4-JtrVattirc  «>t'  thi   sido  uatcr  legs,  whicIicMuhli"!!  Iia?  i\i 
:■•':>    li.vn  taken  advatHajgi-  »>t,.  as  is  ^hmvn  in  tiie  scotioM  of' 
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ari  5  in.  wide,  of  lOrmil  iron  ami  havi-  a  Motion,  5  .\  10  in.,  at 
tbiir  o.iimetion  to  the  eyliiukrs.  IIk-  trailing  frames  are  2]^ 
ill.  wide  The  pedestal  binders  are  of  oast  steel  and  are  luggcl 
and  Iwijiid  111  thi.-  pidistals.  Siiii^ianii.il  fr.iine  bracing  is  pro- 
\i<Kti.  ootisisting.  in  addition  to  tiie  <-a>t  steil  foot  plate  at  eacli 
iikI.  of  bracing  of  tlie  same  material  placed  jtist  b.iok  of  thr 
cylinder?,  between  tbe  brst  antl  >econd  pair  of  driving  \vUcel~. 
above  the  main  driving  pede.-«tal>  and  in  from  of  the  fife  "box. 
The  .'irrangemetit  of  tlie  trailing  trnck.  vvliich  ha>  outsi<k'  boxe~ 
anil  a  -ttppleiiuiitary  frame  l)oltcd  to  the  trailing  frame,  is  clearly 
-hown  in  ilie  illustration?  and  recpiires  110  comnieiit,  Tiie  trail- 
inv  trnck-  is  at  the  Rushton  radial  type  and  advantage  is  taken 
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cast  irun       oi   ili- 
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i->>p  of  ■fhe'  vaive  c!..amln,T,/  Yhe  vaciinni  relief  valves  arc 
:  HI  tlur  |iy<j>.tv(un;  jras>ag*.-*,  and  a -safety  va}ve.  >ct  for  2_'5 
■  r^'Ssiire,   t* ;  I'-i^atcd.  <piv'- eaclj.  c  head.     The  cylinder 

:        -     -tuei,  hilt'. ihe- steam  chcJit.heatls.^ 
riK'arraugeiHcMt;of  ports  and  general  ■•limcnsions  and  de- 
...    if  thc^e  c\Ji»iders,i.«  .charly  sliQun  in  the  illusi ration. 
rhcfraitK>.  are  irv two;  part-;,  the  niain  frame*  exteii<ling  from 
:-'-'iit  bitntiH>F.  .b;i4if>\V  ihi^  cytiiWlvTS, -^     a— plic,    in-t   liack  <.if 
iiird  'Irivwg  ii'ix  f>e''tesial.  from Avhich  jioim  tluv  are  con- 
'■  wi'h   a   dab  jorir      •'   •rarUiijjf  'frame       IJit.-   main   frames 
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Tiie  valyc  gi-ar.  details  include  built  uji  links  iiaving  plale.s  and 
end  lining  blocks  of  oast  steel.  f-"aoli  link  is  .supported  by  two 
longitudinal  oa?t  steel  Ixarers,  which  are  bolted  in  front  to  the 
iiwiik-  yoke  and  at  the  lj;ickto  accross  tie, which  a|M»  Serves  to 
>iil'l" irtt-ho...revorsc -shaft  bearing;.  I  he  val\»-  stem  cro-.-dieads 
;ire  mounted  on  guides  extemiim;  lietueeii  tlie  iiih<le  yoke  and 
cylintlers. 

The  tenider  i^  con-trm  inl  in  accordance  witli  llie  railroad  com- 
pany's standard,  the  frame  being  built  up  oi  13  in.  channels  and 
i.s  carried  on  arch  bar  trucks  with  cast  >teel  boKters,  I'he  <lr- 
mensimi-.  weiyhts  anil  ratios  nf  tiw  ,k>c,oiiiol.ive^  .-ire  a-  follows; 
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ilii.s  paper  (kscribcs  a  syst«ni  or  forced  Iivbricatton  as  .ar- 
r.-iiijicd  for  the  drivitti;  a\le  Iio.Kts  of  «0!iie  of  the  stoam-oars 
lUiolor)  of  tlie  laff  N'alc  Railway  Company.t  Before  entering 
into  a  tJetailcd  de>cription  of  the  sy&teni  used,  it  will  perhaps 
I'C  advisable  to  give  a  few  of  the  more  necessary  particulars  eon- 
oerniny  these  cars.  -^.•<;' •-■:■■-•/"■      .\--v? 

The  engine  is  carried  on  a  f^ivr-wheelcd  tnick  of  0  feet  6 
niches  wlicel  base  and  2  feet  lo  inches  diameter  wheel-,  the  boiler 
■'f  double-ended  locomotive  type,  lyiui;  transversely,  across  ll>e 
frame)  being  placed  immediately  over  thCt  center  Of  the  leading 
'•r  driving-a.xle.  The  front  end  of  the  coaCh  is  supported  by 
means  of  a  bogie  center,  carried  between  the  frames  at  a  dis- 
fancc  of  4  feet  from  the  trailing  axle,  or  5  feet.  6  itrcheS  from 
I  lie  leading-axIc.  When  the  car  is  loaded  yitii  its,  full  comple- 
ment of  )iassen«ers,  the  weight  on  the  <lriving-axle  is  45  tons 
1,^  cwts.,  the  weiglit  at  the  rail  being  17  tons  6  cwts.  The  jour- 
i.ils  are  6  inches  diameter  by  9; j  inches  length;  therefore. the; 
jiressure,  being  t\vp'thiT<ts  of  the  projected  3 rea  of.tlic  brass- as^ 
bearing  area,  is  466  lbs.  per  square  inch,  the  mnliber  of  the,  re^'o- 
'iiiions  (»f  tlie  journal,  at  a  sjieed  of  30  miles  per  hour,  beingj, 
pnielieally  .vk).  \\ilh  this  pre>suro  and  hiyh  rubbing  velocity 
.111  undue  «imount  of  oil  >vas  being  used. \vith  the  Ordiiuiry  method 
1  hilnication,  while  cases  of  the  bearings  running  hot  \vere  not 
;nire(iuent.  therefore  the  foHowini:  arrangement  for  lubrieatinjt- 
'lie  journals  under  pressure  was  ;iilojiied.    , 

l"o  a  cross  stay  iir  front  of  the  <lri\  ing-.axle,  a  small  gun-metat'. 
.;tai)k  of  rectangular  sectioti  is  iixetfy,    On  the  side  .*>*  this  tariltK 
'iv.tr  the  driving-axle  and  in  ctJimvctiou  with  the  tank,  hvq  >maft 
>tary  plmn»sr-rright-  aiitl  left^handedTT-are   (itted,   the^onc;,  for 

f:n>er   presented  i>rfore    the   Instinuo    of    Alvciianicrll  :-.£T(gijievr.s,^.  Tulv', : 
■    ^     \:ef"iftgl   1>y   if.  .IhirryKicbes,- and  }?crtie   Reynold-S^.  •..''•-     '.;  j  .' >     ' 
.-1.    A.i^i.  >\    K:NiixtiLR^..VTr''. -l-"t'*F..I>.  l?t- 


forward  r«J»>i»g  aiitl  the  other  for  bairkuard  rrunMiog.  KTilese 
pmnp5^  are  driven  directly  from  the  driving-axle  by  Jtr.caH* 'oi  u 
lielt  passing  over  a  flanged  pulley  carried.  miiKyay  bctvixcn  the 
ptunp>,  the  pulley  containing  on  each  side  of  it  a  roUcr-cIutCjt, 

■  sotnewhat  siiriilar  to  a  free-wheel  arrangemen-t.fixeiit©  the  driv- 
ing-spindle of  the  pumps, ;  By,  these,  meanss  tl|e  one  J^tf. drives 
litiier  pump  forward  or  backward,  the  other  pump  l>ejng  free.. 
:  l-"ullow  iny  tlie  process  through,  for  the  lubrjcatioii  of  oncof 
nie  jOuriKiISj  when  the  car  is  ui  motion,  oij  is  pumpv<l  frotn  ^b-. 
tank^and  forced  through  a  coiled  copper  pipe  to  the  top.  of  :.  . 
axle-box.     .\h  oil  channel  8^^  iitchcs  long,  p..^i6  inch"  <leop,  is  cut 

.Jn  the  crown  of  the  lx)x,  leaving  a  margin  ,of  tnetal  at  each  sid*:; 
of  the  channel  of  f4  incli  Hat,  which  i^  fotuid,  when  the  box  i? 

;  properly  bedded  to  the  journal,  to  be  qiSitc  sufticicnt  tp  (insure 
that  it  shall  be  perfectly  oil-tight  at  the  pressures  attained- 

After  passing  round  the  journal,  the  oil  i-  collected  in  t!i. 
axle-box  cellar,  and  from  tl;ere  is  brought  back  to  the  lank  by 
means  of  a  flexible  pipe  which  allows  for  tlw;  rise  and  fall  of 
the  axle-box,  care  being  taken  that  the  re*<'i'voir  into  which  the 
oil  is  returned  sufticiently  below  the  cellar  i-»  drain  it.  .\t  each 
side  of  the  a.xlc-box  cellar  a  half  ring  is  titled  with  bearing  area 
about  -}^  inch  wide.     These  half-ring*  arc  btddedwell  to  the 

;   axles,  and  itre  supported  upbh  a  oouple  of  small  coil  springs 

;  which  holds  the  rings  up  to  the  jottmat  ^-ith  a  fair  pressure,  an'" 

'  >o  prevent  the  escape  of  oil  along  the  journal  »>ti  t1»e  bottom  sicie. 
The  supply  lank  is  so  arrangcti  that,  the  return  oil,  after  drainiii.; 
frotn  the  Cellar  into  it/  shall  pass  throtaijh  ra.  tiltcr  before^  beini.' 
a,c.iiii  sent  ill rOu.gh;rhepiimp,.  Jsuch-^i^iejSy  is,  a  genei^al  4^scrii*- 

:  .tioii  of  llic  tnethod  aitni)ted,  .:;,  ,     .     .t;  ■  ;'.■  ;  ■''  v^;  i  v -; 

Nlaiiy  ftoiuts  arise,  h/'wevef;-  in  TTfgard^^  to\lJiftl*orJkitigvOr  : 

arrangenient  whicli  It  w-ill  be  well  to-  Vxplni!*/  lii  •tlie.:<Jj>.t:  pl«ic< . 

tltepi^nips  when  rviHniug.ia>t  Vat  a'il>'  /;<3  mile* -per  hoitr, 

".be  revolinions.of  the  pump  are  440^ -pn  1.,  ijiuuvte  r  dcTiT  wrth-  :i 

:;great;ej-  quant ity  of' oili  ibaii  caiV  be  isecdmi 

at  a.  pressure.  of.v-  say,  Jo  Ib.v  per,  sqiiafi;  ii\clK-ab<>vcV: which,  fr 
prjicjicCv.nChas  nt»t  been (fijiiml  advisable. jP^i^Lvjrfe;.    A" j^^ 
is  .therefore  tilted  txi, each  punipW^^  w;  . 

.eiiables  the;  prcssiirc  at  wlrich  each  puinp  siiall  woi-k  40  i>e  r«;  - 

'    hit'e«l.     The  exce.s-s  VPil,   when   puini»iiitf,  simply  pa?s<>  back.  :■ 
file  tank  again,  through  the  reii«.f  \^tvd  ajjainst"  the 
:b<Aspriiig.;A   small -prcssifr^^^ 

and  fixed  lit;  tl^e  Vlriver's  cab.  slioWs  the  pre^'^ttrc  of  »be  oii 
ptiiuped  611  both  f orw ard  and  backward  runijiug.  whilst  also ^act^ 
ing  as  an  ittdicator  should  failure  of  eitlKr.p^in^jdccuf.at  atty 
time.  Should  this  happen  fr<»mamtcaM:i'e,  the  ordiiniry  $y<teit; 
fif  Inltrication,  by  means  of  a  lubricating-box  in  .the  cab.  i-  ■ 
hand,      litis   lubricating  box  is  also  necessary,  to  enable  oil  ■•> 

.  'K-  put  into. the  axle-boxes  after  the  car  has  .been  standing  fo^  "y 
day  or  two,  aii^  sdayoid  -Starting  away  Avitlr  dry  axiei-lK>xcK. 

To  prevent  the  oil  from  the  nmning  pump  flowing  into;  tiie 
other  putnp  and  cati«ing  it  to  run  backwards,  a  small  b.aU-Aalve 
is  placed  in  the  three-way  piece  leading  from  each  pytiip  to  the 
circuit.  The  movement  pf  the  axle-boxes  relatively  to  the  tirnk 
and  pumps  was  met' in  the  first  instance  by  trying  differemsdrte 
of  flexible  piping.  Vmt  finally,  ordinary  coiled  copper  piping  wa-s 
axlopted,  botii  on  account  of  its  compaTaUv€.dur^bi.lit.V..^A«^  ''f  i-^ 
aCcessilMlity  at  any  time.  ■  -^  •'  =   \^-'.^a!  i  • '"--  ^-  ;" 

:;s  The  belt  drive  for  the  pumps'at  onfce  gnes  a  «^^^  of 

vdrjving  and  <.ne  which  allows  for  a  -srrialT relative  pioiiOiV  of.- the 

>.i\Ie  and  pulley,  h  h  apt.  hovvevor,  tj>  sooil  beconte  haturatocl 
with  oil  and  then  slipping  occtirv.  .-\n. occasional  .ap)>licati«>n  of 
c»]>e  of  the  Varicktvs  behiivg  inixtures,  1r6we>x^^  rediU'  - 

f hi >  slipping.  vA\hen  equal  rcli^f-valvc  sprijigs  ■uere^  put  jri,  it 
was  noticed  that  the  pressure  itHlicated  for  ft>rward'aiid  back- 
ward running.  varie<l  considerably,  probaTrly  due  t«5r  tlie  difference 
vm  /tiie;  slitv  of  the  belt;in  each  case;    The  filters  in  the  tank  are 

,  removalde,  and  arc  taken  otiit  and  »;^aiM-<t  at  J^ic>  entlcKf  eacli 

day's  work,  the  oil  l^iciiig  fitrst  rfrawn:  oft  th.i'Ottgh  the . stop-plug, 

1  he  thicker  part  of  the  oil.  a f te-r  straiiiiug,  l«eing  4he.1v  .Ct'plaicd 

by.  a- sniall  supply  of  fresh  oil.  --^'-'-S-.^':-'')  ■-'■:}^:  [■■::' ^ ■'''  '-W'  --.r 

{;-  The  fpregcMng  d« 

aii  every- tlay  problem  in  eonnectiori.  with  the  ^runntnc  of  railway 
iMOror^cars,  or  any^rollin^  stock  in  whicli  the  pjvssurc  on  f.-- 


STEEL   CAR   CONSTRUCTION  AND   MAINTENANCE 


By  G.  E.  Carson. 


(Editor's  Note:  In  the  Janmuy  issue  of  this  yca>  there  ap- 
peared an  extensive  article  on  ''Repairiiu/  Steel  Cars  on  the  Pitts- 
burgh &  Lake  Erie  Railroad."  The  following  article,  -which  is 
taken  from  a  paper  presented  before  the  Raihway  Club  of  Pitts- 
burgh, throzcs  some  additional  light  on  this  subject  and  also 
contains  some  interesting  comments  on  steel  car  construction. 
Mr.  Carson's  experience  zi'ith  steel  cars  dates  from  the  time  they 
•were  introduced  on  the  P.  &  L.  E.  R.  R.,  and  since  this  zi'as  one 
of  the  first  roads  to  adopt  them,  he  is  entitled  to  speak  n'ith 
authority.  At  the  time  tlie  article  awj  prepared  Mr.  Carson  was 
master  car  builder  of  the  above-mentioned  road,  but  has  since 
been  promoted  to  a  similar  position  on  the  X.  V.  C.  &  H.  R. 
R.  R.J 

CONSTRUCTIOX. 

All  sheets  should  be  free  from  waves  ami  roughness,  for 
paint  only  tends  to  exaggerate  them,  giving  the  car  an  un- 
finished appe:;irance.  All  parts  should  be  free  from  flash, 
grease  and  rust  before  painting.  In  all  cases  where  metal  is 
placed  against  metal  the  unexposed  parts  should  be  coated  with 
a  heavy  paint  mi.xture  before  they  are  riveted  or  concealed, 
so  as  to  exclude  moisture.  During  the  process  of  construction 
a  competent  inspector  should  see  that  the  riveting  and  bolting 
together  of  the  parts  are  done  in  a  substantial  and  workman- 
like manner 

In  looking  at  the  construction  of  steel  cars  I  am  often  led 
to  believe  that  the  designer  sometimes  forgets  the  necessity  of 
building  a  structure  that  can  be  repaired  with  economy  and 
despatch.  A  few  points,  which  from  a  repair  shop  view,  should 
receive  careful  attention   are  as   follows : 

Corner  posts  on  large  hopper  cars  should  be  in  two  sections 
so  that  it  will  be  unnecessary  to  remove  the  entire  stake  in 
order  to  make  repairs  to  the  lower  portion  which  is  damaged 
oftener  than  the  top. 

Few,  if  any,  of  the  heavy  capacity  cars  have  a  place  of  suf- 
ficient strength  under  which  jacks  can  be  placed  to  raise  a 
loaded  car.  without  damage  to  the  car  or  endangering  the  lives 
of  the  workmen.  All  one  hundred  thousand  pound  capacity 
cars  should  have  suitable  places  for  jacking  on  each  end  of  the 
car  close  to  the  body  bolsters.  The  lighter  capacity  cars  are 
usually  not  so  defective  in  this  respect. 

I  believe  all  center  sills  should  be  splic#[l  in  front  of  the  body 
bolsters,  as  we  well  know  that  that  portion  of  the  sills  between 
the  body  bolsters  and  end  sills  is  most  subject  to  damage;  if 
spliced  the  damaged  sections  can  be  removed  and  repaired  at 
less  cost  than  where  the  sill  is  a  continuous  member. 

Train  lines  should  never  be  hung  between  the  center  sills,  as 
they  are  inaccessible,  either  for  making  repairs  or  discovering 
leaky  connections,  and  are  tlier^fore  neglected  by  the  ordinary 
inspector.  When  possible,  it  is  preferable  to  have  the  train  line 
and  all  parts  of  the  air  brake  close  to  the  outside  of  car.  where 
leaks  can  be  easily  discovered  and  repairs  quickly  made. 

All  cars  should  be  constructed  so  that  it  will  be  possible  to 
apply  a  train  chain  to  each  body  bolster  in  order  to  haul  a  de- 
fective car  to  the  shop.  There  are  thousands  of  cars  now  in 
service  to  which  chains  cannot  be  applied. 

Drop  doors  on  heavy  capacity  cars  should  be  constructed 
with  as  little  mechanism  as  possible,  and  at  the  same  time  the 
weighC  should  be  such  that  a  man  of  ordinary  strength  can 
close  them,  as  the  operating  of  the  doors  is  always  in  the 
hands  of  the  inexperienced,  who  often  are  unable  physicallv 
to  close  some  of  them  without  assistance. 

The    floor    sheets    are    of    the    same    thickness    as    the    side 
sheets.      If  there  is  anv  reason  for  this  I  have  not  discovered 
it.      Floor    sheets    should   be   heavier   than    the    side    sheets,    cs 
pecially  on  gondola  cars,  for  the  floor  sheets  wear  and  rust  out 


lung  before  the  :-ide  sheets,  and  when  it  becomes  necessary 
to  renew  the  floor  sheets  they  must  be  separated  from  the 
side  sheets  which  also  show  signs  of  deterioration,  especially 
where  they  join.  In  making  repairs  we  cannot  help  but  dis- 
tort the  rivet  holes  and  often  tear  the  side  plates.  I  believe  if 
the  floor  sheets  were  heavier  the  possibility  of  both  sheets 
wearing  out  together  would  be  greater  and  their  renewal 
would    insure   better   results    in    workmanship    and    service. 

It  is  noticeable  on  all  gondola  cars  that  the  floor  sheets  sag. 
fi^rming  pockets  between  the  center  sills,  or,  in  fact,  at  any 
point  where  there  is  no  support  underneatli.  This,  of  course, 
is  due  to  the  deterioration  of  the  plates,  or  the  kind  of  service 
the  cars  are  in.  During  wet  weather  these  pockets  are  filled 
with  water  for  days  at  a  time  on  account  of  insufficient  per- 
toration  in  the  floor  sheets ;  this  is  very  injurious,  as  the  only 
escape  for  the  water  is  by  evaporation. 

Maintenance. 

1  consider  the  maintenance  of  steel  cars  as  not  nearlv  as 
(liiticult  a  proposition  under  present  conditions  as  the  main- 
tenance of  wood  cars.  The  road  with  which  I  am  connected 
has  about  58  per  cent,  steel  equipment,  and  I  wish  it  was  100 
per  cent.  We  do  not  find  it  difficult  to  take  proper  care  of  it, 
out,  of  course,  it  is  necessary  to  equip  the  repair  plant  with 
a  sufficient  number  of  machines  and  tools  suitable  for  the 
work. 

I  would  strongly  recommenv-^  that  all  the  work  be  done 
under  cover.  With  the  thermometer  near  zero  it  is  impossible 
to  heat  and  straighten  repair  parts  and  drive  rivets  outside, 
and  the  result  is  your  repair  plant  is  practically  disabled.  This 
is  expensive  when  cars  are  needed. 

Following  are  a  few  important  machines  and  tools  which  I 
consider  necessary  to  have  installed  in  a  steel  car  repair  shop, 
coming  directly  under  the  supervision  of  the  car  department. 
When  so  installed  there  is  no  reason  why  all  despatch  work 
cannot  be  completed  satisfactorily,  thereby  relieving  you  of 
considerable  anxiety  as  to  whether  some  other  department 
(which  has  all  they  can  do  to  get  out  their  own  rush  jobs)  is 
going  to  finish  yours  in   seasonable  time. 

A  drill  press  is  very  necessary,  especially  when  making  re- 
pairs to  foreign  cars,  for  drilling  carry  irons,  draft  straps, 
foot  board  brackets,  truck  spring  hangers,  or  other  parts 
which  cannot  be  punched. 

A  flanging  clamp  for  flanging  floor  sheets,  side  sheets,  an- 
gles, etc. 

.A  stationary  riveter,  to  be  used  for  riveting  parts  removed 
for  repairs,  such  as  drop  doors,  door  spreaders,  draft  lugs, 
truck  bolster  top  plates,  stakes  to  side  sheets,  etc.  I  would 
suggest  that  as  much  work  as  possible  l>e  done  on  the  station- 
ary riveters,  for  the  cost  per  rivet  is  fully  two-thirds  less  than 
if  driven  by  hammer. 

An  air  or  hydraulic  press,  fully  equipped  with  formers  or 
dies  for  the  purpose  of  straightening  different  shaped  material 
is   very   essential. 

Shears,  and  punches,  and  angle,  flat,  square  and  round 
cutters  are  also  necessary.  A  combination  machine  capable 
ot  performing  all  of  this  work  can  be  procured  in  the  open 
market,  and  when  the  shop  room  is  limited  it  is  very  desirable. 

A  steel  car  jack.*  This  is  not  an  expensive  device,  and 
is  certainly  a  paying  investment.  It  can  be  used  to  the  very 
best  advantage  for  jacking  cars  back  into  shape,  while  cold, 
which  have  been  twisted  or  bulged  by  accident.  I  recall  many 
cases  where  this  device  has  saved  thirty  to  fifty  dollars  labor 
per  car. 


See  January  issue,  page  5. 
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A  good-sized  heating  furnace  to  admit   tlie  largest  car  sheet  I'hc    !x'st   of   paint    should   he   used   in  order  to  prevent   rusi 

and    to    accommodate    about-    five    thousand    pounds    of    various  after    painting.     The    paint    which    has    the    greatest    wearing 

kinds  of  plates,  end  sills,  etc.,  is  arother  necessity.     A  furnace  elasticity  is  preferable,   as   there   is   less   liability   for  the  pene 

with  inside  dimcrsions  of  2  ft.  4  in.  x  8  ft.  x  13  ft.  will  accom-  tration    of    moisture.      Adhesion    is    just    as    important,    and    10 

modate   this  amount   of   material.      By  keeping  in   stock   a   suf-  have    perfect    adhesion    the    paint    should    dry    from    the    inside 

ficient  amount  of  new  standard  parts  itl  will  not  be  necessary  out,   the  same  as  good   varnish.     By   using  the  best  materials 

to  keep  the  furnace  in  constant  use      I  have  worked  very  sue-  we  need  not   fear  the  expansion   and  contraction  of  the  plates 

cessfully  by  using  new   material  to  replace   damaged  parts,  al-  as   long   a.«   the   elasticity   remains, 
lowing    the    damaged    parts   to    accumulate    until    there    was    a 

sufficient   amount  on   hand  to  justify   heating  the   furnace,  and  Cost  of  Repairs. 

find  it  more  economical   to  manage   it   this  way.     All  material  Following    arc    some    data    showing    the    relative    cost    of    re- 

which  is  straightened  or  repaired  is  placed  in  stock  to  be  used  ^^-^^  ^^  .^^^j  ^^^  ^.^^  ^.^^^    ^^.^^-^^   j  an,  confident  is  correct 

on   the   next  cars  that  come   in.     In   front  of   the   furnace  an  ^^  j^^  ^^  -^  pertains  to  the  P.  &  L.  E.  R.  R.  equipment  repaired 

iron  working  plate  about   slA   in.  x  3   ft.  3  in.  x  10  ft.   should  ,^j^  j^^  lines- 
be    placed    with    the    necessary    clamps    for    holding    the    bent 

parts   in   place   while   they   are   being   straightened.  ^^^  WO*^l^  CARS  REQUIRING  HEAVY  REPAIRS. 

In    every   steel   car    shop,   where    there    is    sufficient    work    to      Cost  of  material $2..52l.oo       Average  per  car $25.21 

warrant  it,  there  should  be  an  overhead  crane   for  lifting  the       ''^'"''  "^"^  su,>ervisi(Mi . . . .  i.63i.oo  "        "     "  .re^ 

cars  onto  trestles  instead  of  jacking;  it  can   also  be  used  for         Total  ..».^«i-..v^...i.v. .$4,152.00  Total  $4i..59 

placing  and  holding  the  plate*   until   secured  by  the   workmen.  100   STEKL  CARS   REQUIRfXG   HEAVY   REP.\IRS. 

By  using  a  crane  a  couple  of  men  on  the  ground  will  handle      Cost  of  material... $3.424.oo       Average  per  car.v,..;.;^-.. -$3*  2* 

the  largest  plates  used,  otherwise  a   scaffold  and  a  number  of      Labor  and  supervision. ,. .  2.292.00  .V.,.:.^ >>.«>..  22.02 

men  are  necessary  to  raise  a  plate  and  fasten  it,  accompanied         Totar  .vv.,..v... J..i,..$o.7i6.oo  Total  .......... •.;.'. ..$o7.io 

by  more  or  less   danger  to  the  men.  A  VerV  accurate  record  was  kept  of  the  average  number  of 

Organization.  tjines   the   different  classes   of   cars   were   called  into  the   shop 

,:./:,  for  light,  medium  and  heavy  repairs,  covering  a  period  of  one 

When    equipped,    as    outlined.    I    have    found    that    on    tne  year, 

heaviest  of   steel  car  repairs  two  men  are  able  to  handle  most  Average  number  of  times  one   wood  coal   car  was  in   shop  during 

Of  the   repairs,  but  find   it  practicable  to  place  a  gang  of   six  ^..^  iolU•;cv■iw;re.^■tin;e■.n^oi>:^^:±:y.r^:^ 

men   on    three  cars   and   bv   dividing   them   info   three  gangs   they  Average   number   of    times   one    wood   coke  car   was   in   shop    during 

...  .       "  r     ■  1      •        •  I  one   year    ..^. 6  times 

can  do  their  own  cutting  apart,  fitting  up  and  riveting,  and  not      Averare  cost  of  repairs  each  time  in  shoj^ $io.7« 

be    detained    by    material,    which    in    the    meantime    is    being  Average  number  ot   times  one   .ted   ca.    was   in  shop  during  one 

°  year .....^  .«.«.....<  .1  i/>>    times 

straightened  or  machined.     I   have  operated  separate  gangs  to       Average  rost  of  repair^  each  tinte  in  shop... **..;. »V.v ;.».:..► $6.74 

cut  apart,   fit   up,   and   rivet,   but  with   little   success,   for   it   is  71,^  above   figures  represent  the  cost  of  material  and  labor. 

immaterial  to  the  men   who  cut  apart  as  to  what  becomes  of  i^gs   scrap  credits,  and  is  the  average  cost  of  the  total  repairs 

the  parts   removed,  and   the  gangs   following  lose  considerable  to-^ 

time  in  locating  the  parts  when  needed.     It  is  also  practicable  ^^^^    Hea%V!*cct^  car-  repairs 

to    have    stationarv    rivet    heating    furnaces    in    the    car    shop,  i.3.">?    Medium    •'        "          " 

-,,',,                                          1          •              .       .1.  ^i,iSO     Light 

placed   so  that   each   furnace   can   supply  rivets  to  three  gangs  

of  six  men  each.  11.S38 

PiTHjTTv/-  "''^7     Heavv    wood    coal    car    repairs. 

fAINTING.  j.,5           ..   •         ..       ^^^^       .. 

S.OIS     Mtdium    "       coal      "         •• 

Painting    of    steel    cars    is    of    the    utmost    importance,    and  i.s.'ti         "    .     **     ccke     "        " 

where  we  have  a  great  number  of  them,  the  repainting  process  i^iiMo       '**"  -      •*     c^ke     " 

is   continuous.     A   suitable    freight   car    paint    shop    should   be  Tr,;Z~ 
provided,  for  the  painting  cannot  be  done  outside  in  inclement 

weather.  When  equipment  needs  painting  you  cannot  afTford  ^'o"*"  attenfion  is  called  particularly  to  the  numbor  of  times 
to  neglect  it  until  favorable  weather  comes.  As  a  rule,  in  »  steel  and  a  wood  car  are  called  into  the  shop  per  year,  and 
the  summer  months  the  equipment  is  busy,  and  there  is  little  ^^  the  difference  in  the  cost  of  maintenance  per  car.  Of 
opportunity  to  withdraw  it  from  service,  except  in  cases  of  course,  it  must  be  understood  that  when  the  time  comes  to 
emergencv.  Newlv  built  cars,  when  ready  for  the  first  paint-  renew  the  steel  car  parts  which  are  worn  out,  the  figures 
ing,  should  have  all  the  flash  and  rust  removed.  Unless  this  shown  will  be  inadequate  for  the  reason  that  we  are  corn- 
is  done  the  flash  and  paint  will  continue  to  fall  off  in  spots  as  paring  steel  cars  with  a  collection  of  new  and  old  wood  cars, 
long  as  any  flash  remains.  In  order  to  remove  the  flash  thor-  '^"t  even  so,  I  believe,  if  we  give  the  steel  cars  the  proper  care 
oughly  I  would  recommend  the  sand  blast  process.  When  it  their  maintenance  will  be  less  in  the  end  than  that  of  wood 
is  not  possible  to  use  this  method,  would  suggest  dry  cleaning.  ^-'ars. 
using  steel  scratch  brushes,  sand  stone,  or  any  tool  which  will 

answer  the  purpose.     Following  either  process   would   suggest  ^^^^^  ^^.^^^  ^^^  3^^p  ^^^^^^  economv  in  the  use  of  fuel,  but 

the    application    of    three    coats    of    paint    at    twenty-four-hour  ,,^,^^^^  ^^j„    j^  ^^^^^^  ^  ^^^^  steamer,  while  a  lack  of  knowledge 

intervals.      Later    on,    when    repainfing    is    necessary,    the    sand  ,^^^^^g  ^  ^^^^  steamer.    It  takes  steam  to  move  trains  and  plenty 

blast    should    again    be    used.      If    this    cannot    be    done,    dny  ^^£  ^^^^^  ^^^^^^  q^,j^^  dispatch,  which  is  a  much-neglected  form 

clean,  and  apply  two  coats  of  good  paint.     After  taking  these  ,^f  economy  in  these  davs  of  heavy  tonnage  trains  that  move  so 

precautions    to    protect    the    exterior,    we    find    thaf   under   ordi-  ^,^^^,^.  ^,^^^  ^,^^^.  ^j^  ^,p  ^,^^  ^^^^  ^^^^  j.^^p  ^j^^  ^.^^.^^  blocked.— 

nary  conditions  it  is  necessary  to  repaint  at  the  expiration  of  ^   ^    ^^^^^^^.  ^-^^^^.^,  ^,^^  Traveling  Engineers'  Association. 
about    three    years;    where    conditions    are    unfavorable    to    tiie 
equipment,    the    repainting    should   be   governed   accordingly. 

I  cannot  be  too  emphatic  as  to  the  necessity  of  taking  the  Cables  of  the  Manhattan  Bridge.— The  cables  of  the  new 

proper  care  of  the  exterior,  and  regret   that  the  interior  can-  Manhattan  bridge  which  is  now  in  course  of  construction  will 

not    receive    the    .same    attention,   but   occasionally    snraving   the  consist  of  9,472  steel  wires,  each  being  sliglitly  over  3/16  in.  di- 

interior  with  crude  oil  may  be  found  beneficial.  At  the  present  ameter.     This  will   make   the   finished   cables  about  21^    inches 

time  the  P.  &  L.  E.  R.  R.  are  tesfing  this  idea,  and  T  am  vcrj^  diameter.     Each  wire  has  a  tensile  strength  of  about  6,000  lbs., 

sorry  the  test  is  not  completed  so  as  to  enable  me  to  give  you  making  the  strength  of  each  cable  over  28,000  lbs.    There  are  to 

the   result.'!.  '*c  four  of  these  cables  in  the  bridge. 
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1!Kid(;kk()Ki>  heavy  cap  i.athk  for  rkfinishing  car  axles. 


HEAVY  GAP  LATHE. 


The  heavy  gap  lathe,  illustrated  herewith,  is  manufactured  by 
the  Bridgeford  ^Machine  Tool  Works,  Rochester,  N.  Y.,  and  is 
intended  for  refinishing  car  axle  journals  without  removing  the 
wheels ;  it  may  also  be  used  as  a  single  end  axle  lathe,  it  being 
possible  to  move  the  headstock  on  the  bed,  by  the  rack  and  pin- 
ion, so  as  to  bring  the  wheel  fit  within  the  range  of  the  carriage. 
It  may  also  be  arranged  for  refinishing  engine  truck  axle  jour- 
nals by  providing  an  extra  carriage  between  the  wheels,  leaving 
a  short  gap  on  each  side. 

The  machine  is  driven  through  the  30  in.  pulley  by  an  8  in. 
belt.  Three  diflferent  speeds  may  be  obtained  by  a  mechanical 
speed  changing  device,  which  is  operated  by  levers,  conveniently 
located  on  the  casing  to  the  right  of  the  driving  puJley.  The 
gears  in  this  device  are  all  of  heavy  cut  steel  and  run  in  oil.  The 
power  is  transmitted  from  the  change  speed  device  to /the  driv- 
ing head  by  a  shaft,  placed  within  the  frame,  and  a  set/ of  gears. 
The  driving  head  is  of  very  strong  construction  ^d  the  end 
thrust  on  the  spindle  is  taken  up  by  an  adjustable  step.  The 
driving  gear  is  entirely  encased  and  the  head  is  furnished  with 
a  double  self-centering  steel  driver. 

The  tailstock  is  of  the  ordinary  type  of  construction  and  has 
a  bearing  on  the  bed  24  in.  in  length.  It  may  be  set  over  for 
taper  turning  when  desired.  The  carriages  are  driven  by  a  spiined 
feed  shaft,  through  a  rack  and  pinion.  The  direction  of  the  feed 
is  changed  at  the  apron,  the  carriages  being  independent  of  each 
other.  A  feed-box,  operated  by  a  lever  conveniently  placed  in 
front  of  the  headstock,  furnishes  four  changes  of  feed,  ranging 
from  1/16  to  3/16  in.,  to  one  turn  of  the  axle.  The  carriages 
have  a  bearing  at  the  back  of  the  bed,  which  takes  up  the  for 
ward  thrust,  thus  overcoming  the  tendency  to  raise  them  from 
the  V's  when  the  burnisher  is  used.  The  bed  is  of  rigid  con- 
struction strongly  reinforced  by  cross  ties  of  box  pattern.  The 
swing  over  the  ways  is  27  in. ;  over  the  carriage  14  in.  and  in  the 
gap  45  in.  The  distance  between  centers  is  8  ft.  4  in.  The  weight 
of  the  machine  is  about  15,500  lbs. 


ASSOCIATION  OF  CAR  LIGHTING  ENGINEERS. 


At  a  meeting  held  in  the  office  of  E.  W.  Newcomb,  signal  en- 
gineer, 0.  S.  L.  R.  R.,  at  Ogden,  May,  1908,  an  organization  was 
formed  to  be  known  as  the  Association  of  Car  Lighting  Engi- 
neers ;   the  following  officers  were  elected : 

President,  A.  J.  Farrely,  electrical  engineer,  C.  &  X.  W.  R.  R. ; 
first  vice-president,  E.  M.  Cutting,  signal  supervisor,  S.  P.  Sys- 
tem; second  vice-president,  A.  J.  Collett,  electrical  engineer, 
U.  P.  R.  R.  Co. ;  secretary  and  treasurer,  G.  B.  Colgrove,  chief 
electrician,  I.  C.  R.  R.  Executive  committee:  H.  C.  Malloy, 
chief  electrician,  L.  S.  &  M.  S.  R.  R. ;  O.  W.  Ott,  chief  drafts- 
man, O.  S.  L.  R.  R. ;  G.  W.  Murray,  chief  electrician,  S.  P.  L.  A. 
&  S.  L.  R.  R. ;    C.  W.  Terry,  chief  electrician,  Soo  Line. 


Membership  in  the  association  is  to  be  divided  into  active  and 
associate  members.  For  active  membership  all  men  directly  or 
indirectly  in  charge  of  electric  car  lighting  on  any  railroad  in 
the  United  States  or  Canada  are  eligible.  For  associate  mem- 
bership all  men  who  have  been  engaged  in  electric  car  lighting 
work  for  a  period  of  over  one  year  on  any  railroad  in  the  United 
States  or  Canada  are  eligible,  on  recommendation  of  their  su- 
perior; representatives  of  all  companies  engaged  in  the  railway 
supply  business  are  also  eligible  to  associate  membership. 

At  the  first  meeting  a  general  discussion  of  train  lighting 
matters  was  indulged  in  and  the  president  was  authorized  to 
assign  a  list  of  subjects  upon  which  papers  will  be  prepared  by 
the  different  members,  as  designated  by  the  president,  for  dis- 
cussion at  the  next  meeting.  The  object  of  this  association  is 
to  further  the  interests  of  car  lighting,  particularly  electric  car 
lighting,  and  try  to  bring  about  standards  covering  interchanged 
equipment  on  the  various  railroads  of  the  United  States  and 
Canada.  It  is  the  intention  to  hold  meetings  once  a  year,  or 
oftener,  at  which  subjects  pertaining  to  train  lighting  will  be 
discussed  in  a  similar  manner  to"  that  now  in  vogue  at  the  vari- 
ous, railway  clubs.  The  next  meeting  of  the  association  will  be 
held  in  Chicago  some  time  in  October. 


The  Magnitude  of  the  Baggage  Department  of  a  big  rail- 
way, as  well  as  the  many  curious  items  it  covers,  was  well  illus- 
trated by  a  statement  recently  issued  by  the  baggage  officials  of 
the  Canadian  Pacific  Ry.,  showing  their  business  for  the  past 
year.  7,630,139  pieces  of  baggage  were  handled  during  the  year. 
This  is  an  increase  of  1,305,008  pieces  over  the  record  of  last 
year.  For  this  service  the  company  received  excess  baggage 
charges,  storage  charges,  special  delivery,  etc.,  amounting  to 
$339,178.  It  is  noticeable  in  the  report  that  there  were  large  in- 
creases in  every  line  of  baggage  business  except  bicycle?,  show- 
ing that  the  passenger  business  has  not  suffered  anytliing  like 
the  decline  that  has  marked  the  freight  department  of  railroad 
work  during  the  past  six  months.  During  the  year  the  Cana- 
dian Pacific  baggage  department  handled  16,003  bicycles,  12,437 
dogs,  8,153  baby  carriages,  and  1,461  corpses,  the  latter  having 
to  travel  as  baggage  on  regular  passenger  tickets.  The  bicycle 
traffic  dropped  by  over  a  thousand  from  the  previous  year,  every- 
thing else,  however,  showing  an  increase,  dogs  going  up  from 
ir,i98  to  12,427,  and  baby  carriages  almost  doubling  in  number 


The  Engineer  and  His  Work. — It  is  distinctly  the  business 
of  the  engineer  to  lessen  wa^te — wastes  of  material,  wastes  of 
friction,  wastes  of  design,  wastes  of  effort,  wastes  due  to  crude 
organization  and  administration — in  a  word,  wastes  due  to  in- 
efficiency. The  field  is  the  largest  and  richest  into  which  afny 
worker  was  ever  turned. — I/arrington  Emerson  in  The  Engi- 
neering Magazine. 
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J5-INCH  SINGLE  GEARED   CRANK  SHAPER. 


The  American  Tool  Works  Company,  of  Cincinnati,  has  re- 
cently brought  out  a  new  15  in.  single  geared  crank  shaper  which 
embodies  a  number  of  important  improvements.  Some  idea  of 
the  capacity  of  this  machine  may  be  gained  from  the  following 
data  from  tests  made  at  the  works. 

CAST    IRON    TEST. 


H"  deep,  .016  feed,  2  notches,  ) 

l^"      ••  .040  *•      5  "  y       4" 

4"      '•  .048  "       6  "  j 

=  4"      '•  .024  '•       6  "                   12" 


long,  30  strokes  per  min. 


STEEL   TEST. 


'i"  deep,  .016  feed,  2  notches, 
■yi"       ••        .016       ••       2   '    " 


i'A"  long,  30  strokes  per  tnin. 
10"  "20       *'  "      " 


The  shaper  is  of  heavy  and  substantial  design  to  meet  the 
most  severe  requirements.     The   stroke  of  the   ram  is  positive 


a  square  rod  to  receive  a  crank,  by  which  the  table  may  be  quick- 
ly advanced  or  returned. 

The  column  is  deep  and  wide,  slightly  tapering  toward  the  top, 
and  is  carefully  braced  and  reinforced  internally,  so  as  to  make 
it  very  rigid.  It  projects  at  the  top  at  both  the  front  and  the 
rear,  providing  a  long  bearing  for  the  ram.  The  base  is  deep 
and  strongly  ribbed  and  of  pan  construction  to  catch  all  oil 
drippings,  thus  protecting  the  floor.  The  ram  is  carefully  de- 
signed to  afford  uniform  rigidity  throughout  the  length  of  the 
stroke  and  has  large  bearings  on  the  column  with  a  continuous 
taper  gib,  having  an  end  screw  attachment  for  taking  up  wear. 
The  head  may  be  operated  at  anj^  angle  within  an  arc  of  lOO 
degs.  The  down  slide  is  fitted  with  a  continuous  taper  gib  hav- 
ing an. end  screw  adjustment  for  taking  up  wear.  The  down 
feed  is  of  unusual  length,  the  feed  screw  having  an  adjustable 
graduated  collar  reading  to  .ooi  in.  It  is  equipped  with  a  large 
tool  post  for  using  holders  witK  inserted  cutters. 

The  tabic  is  of  substantial  construction  and  is  readily 
detachable.  The  apron  is  provided  with'  a  continuous 
taper  gib  having  an  end  screw  adjustment  for  .taking 
up  wear  and  has  T  slots  for  clamping  work  when  the 
table  is  removed.  An  automatic  stop  releases  the  feed 
and  thus  prevents  breakage  when  the  tool  is  fed  into 
the  cut  or  if  the  apron  should  accidentally  be  fed  to  its 
limit  in  cither  direction.  The  cross  rail  is  of  box  form, 
is  of  exceptional  length  and  provided  with  a  large  di- 
ameter telescopic  elevating  screw,  having  a  ball  bear- 
ing thrust  bearing. 

The  rocker  arm  is  of  double  section  at  the  top,  and 
this,  in  connection  with  an  opening  in  the  column,  per- 
mits the  key-seating  of  shafts  as  large  as  2'^  in.  in 
diameter.  Larger  shafts  may  be  key-seated  by  setting 
over  the  table  and  setting  the  head  at  an  anj:,le.  Special 
attention  has  been  given  to  the  lubrication  of  all  parts. 
The  ram  slides  are  provided  with  felt  wipers  at  both 
the  front  and  center  of  the  column,  assisting  in  perfect 
lubrication,  also  preventing  oil  from  dripping  down 
over  the  front  of  the  machine.  An  oil  pocket  is  cast 
integral  with  the  column  at  the  rear,  storing  any  waste 
of  oil,  which  may  be  drawn  off  at  any  time  through  a 
pipe  extending  from  the  rear  of  the  column.  A  large 
quantity  of  oil  is  stored  in  a  pocket  cast  integral  with 
the  arm  with  suitable  means  of  distribution,  insuring 
.  thorough  lubrication  of  the  crank  pin  and  the  sliding 
block  in  the  rocker  arm.  The  maximum  length  of 
stroke  is  15^  in.;  the  down  feed  to  the  head  is  6  in.; 
the  vertical  travel  of  the  table  is  14  in. ;  the  horizontal 
travel  is  18  in. 


AMERICAN    SINGLE    GEARED    CRANK    SHADES. 

and  has  four  rates  of  speed  ranging  from  20  to  65  strokes  per 
minute.  The  length  of  the  stroke  may  easily  be  changed  with- 
out stopping  the  machine.  The  device  for  positioning  the  stroke 
is  located  on  the  ram  near  the  head  and  may  be  manipulated 
while  the  machine  is  in  operation.  The  pointer  on  the  ram  and 
an  index  indicate  the  length  of  the  stroke.  The  rocker  arm,  of 
rigid  and  heavy  construction,  is  so  arranged  as  to  give  the  ram 
a  practically  uniform  rate  of  speed  during  the  entire  stroke;  it 
also  provides  for  an  exceedingly  quick  return.  The  driving 
mechanism  is  sufficiently  powerful  for  the  heaviest  work  adapted 
to  this  type  of  machine. 

The  cross  feed  is  of  a  new  patented  design,  is  variable  and 
automatic,  and  has  a  range  of  from  .008  to  .200  in.,  any  one  of 
the  feeds  being  instantly  obtainable  while  the  machine  is  in  op- 
eration. It  is  supplied  with  a  pointer  and  graduations  either 
side  of  zero  reading  from  I  to  25  notches,  each  notch  represent- 
ing .008  feed.  The  feed  mechanism  is  so  constructed  as  to  ren- 
der unnecessary  any  adjustment  due  to  a  change  in  position  of 
the  rail.  The  feed  may  be  thrown  in  or  out  or  reversed  through 
the  knob  on  the  large  feed  gear.    This  gear  is  also  supplied  with 


Skill  in  Handling  the  Re\erse  Lever  and  Throt- 
tle gets  as  many  heavy  trains  in  on  time  as  big  loco- 
motives   carrying   a   high    steam    pressure.      Skill   with 
the  injector  counts  for  as  much  as  skill  with  the  scoop 
if  the  steam  gauge  is  any  guide.— C.  B.  Conger  before  tite  Trav- 
eling Engineers'  Association. 

Mechanical  Draftsmen  Wanted.— The  United  States  Civi» 
Service  Commission  announces  an  examination  on  October  21  to 
23  inclusive,  to  secure  eligibles  for  the  position  of  skilled  me- 
chanical draftsman  m  the  ordnance  department.  The  salary  to 
start  with  will  be  from  ?i,ooo  to  $1,200  a  year.  Application 
should  be  made  to  the  United  States  Civil  Service  Commission, 
\Vashington,  D.  C,  for  information  concerning  the  examination. 
It  will  be  necessary  for  the  applications  to  be  properly  executed 
and  filed  before  October  loth. 


Railway  Signal  Association.— The  twelfth  annual  conven- 
tion of  this  association  will  be  held  in  the  New  Willard  Hotel, 
Washington,  D.  C,  October  13,  14  and  15.  A  booklet  is  being 
issued  by  the  secretary,  C.  C.  Rosenberg,  12  Linden  street.  Beth- 
lehem, Pa.,  which  includes  the  program  for  the  meeting,  a  list 
of  the  members  of  the  different  committees  and  a  comolcte  list 
of  all  members  of  the  association  with  their  positions  and  aa- 
dresses. 


-]<>♦ 


A.MKkkAX    HXCIXKRR    AXD    KAfLKOAl)    lOL'RXAL. 


i;kiiii,i  1 1  ii<i'    in  \\\    i.\i*  i  \iiii    ihk  ki  i- i  n  i.-ii  i.\i.  «   \k   .^\l.l,^. 


HEAVY  GAP  LATHE. 


TtK';lieavy  gaj>/ latlu'.  nin:<tratitl  hfrcwitli.  i-  mainu.mtireil  !)>• 
liu  J'ritli^ifMril  ^laVhhitf  Tool  AVorks  Ri)c1u?-iit,  X.  \..  ;m(l  i^ 
niuiukd  lor  nfii\i>li>ii.!4  car  axk"  journals  without  rcirioN iiiy  the 
v\  hc<'l> :  it  iiiay  ;il>«<  be  used  as  a  single  i-ml  axle  lathi.-,  ii  htiiiji 
l"i^>ihK  to  inove  tIic:.liea(Isto«;k  on  the  l>e«l,  \*y  the  raol:  ami  jiiii- 
!•  11.  >p,as-;lQ  brihg'tlje' wlicc'l  tU  W  the  ratiyt-  of  tlie  GirriagCk 

It  inavjalso  lie  arranged  for  re]ini>hiiiii  euiiiiiL-  truck  axle  jour- 
i)als..l?j   [)ro\i«Hn^L«  an  extra  rarrirr-ii-  lutwcin  the  whikl-,  Iraviny 
.  short  j*ai»  on  taclv  S'itle. 

The  maclrhie"  is  tlr'ivifn  tiiroujfh  thej^o  in.  pnlli-y  ,by  an  J<  in. 

^eh.-.-.'nirciv  (liffeTtlrt  Apoctls. may  be.  bbiainetl  by  a  mechanical 

-peedchantiini;  (K'vice,  wltich  is  opcrakd  by  levers,  Ct  tivenicntly 

Iv'oatcd  A»ii  the  c;isilij(  10  the  riuhl  pt   the  driviny:  i>r.lky.     Tiic 

-;earfi  in  tlt^  device  are  all  pibeaTy  cut- stetd  and  run  in  oil.    The 

•■ow-^ri-ii  tfausiijitted  fronitUe  chang;c  sp^^^d  device  to  the  dHvr . 

n.U  hea«i  l>y  a  shaft,  idaced  within  the  frame,  and  a  set  of  gears. 

I  he  tlrivitHf   head   i^   lif   very   Ntr<«ni>    constrnctif>n   and   the  end 

hriivt  On   llie,  spijidle  is  taken   ni>  hy  an  aclju<talile   step.     The 

hivitvp-jiear.; is  etitir^'Jy'eiicase^^^^         the  head  is   fnrnisheil  uitli 

a  double  sclf-cinterins^  steel  driver. 

The  t.aiNtock  i?.  of  the  ordinary-  type  <.>i  e«>n-irm-ti"n  and  ha-; 
.1  bearini;  on  the  hed  24  in.  in  Kiij.;th.  It  may  in-  >et  over  f':«r 
taper  turnin^K  Avhen  desired.  Tlie  carriages  are  «lriven  by  a  splined 
Kcd  shaft,  tiirough  a  rack  and  pinii;>n.  lIu  Winction  of  the  feed 
is  chauyed  at  the  apron,  the  carriage",  lieing  inde|)rn(lent  of  ear'i 
other.  A  fee«l  hox,  operated  by  a  Kvir  ei>n\t!iiently  fdaced  in 
front  <»f  the  lieadstoek,  fiiri\islus  fonr  eliani;e>«  of  fied,  ranjiiiiji 
from  i/U)  to  3/161  m.j  to  Oiie:"turii  "t  ilu  a\K.  I  li.'  carriages 
have  a  bearinR  at  the  bic;k  of  the  1m<I.  whirh  lakrs  np  the  !"r 
wanl  tlinisi.  tlni>  i.Vt  rconiinii  tiie  iindeney  to  raise  thetn  from 
the  VS  wlien  the  burnisher  is  u.'^cd.  The  bed  is  of  rigid  con- 
struction .'•tT'Onjjily  reinforccJd  by  cross  tk'S  of  1)Ox  pattern.  The 
-\virMj  OYertkc  ways  is.  27  jn.;l;0VCf'the  carriajic  14  in.  an<!  in  tlu- 
yap  4j;  in.  The  distaitec  between  cenleri?  is  8  ft.  4  in.  The  W'..ii,dit 
'•f  flu-  tTiachin<-  i~  al«>ni    i*,3'io  II. <. 

ASSOCIATION  OF  CAR   LIGHTING   ENGINEERS. 


At  A  meeting  held  in  the  oflicc  of  VI  W;  Xi"«coinb.  sij^nal  en- 
gineer, Q.  S.t„K.  R.,  at  Qjiflcn,  May,  1908,  an  orsanization  was 
formed  to^e  known  as. the, Association  of  Car  Lighting  Engi- 
ne^T'";   the   following  officers  were  eKcted: 

PrejjideiTt,  A.  J.  I'arrely,  electrical  vjigjneeri  C:  j:  X.  W  ,  R.  R. : 
llrst  vice-pf^ident,  Kv VMv  CtUtiTig,  r«ig«al  $«pervisqr,;S.  P.  ^y^- 
unii:  secoml  .vioe-jircsideii',  .\  J.  Colktt,  electrical  engineer, 
I'.  J'.  K.  k. -Cd.',;  >vrir.etary  rnid  treasnri  r,  G.  I*.  Coli;rove,  cliief 
LkctniciaUv  i.yC.  k.  R.  K.xecntive  committee:  Jf.  C  Malloy, 
.hicf  ekctriciaiyT..^;.&  M.  "S.  R.  K:  O.  W.  Ott,  cltii  f  tlrafts^ 
tnah.  0.$v  1!.. ii!;  R;  i^ii. AV.  M^jji^yv  S.  P.  L;  i^. 

vV   ^    I     KV   I\  :    •'   \\\ -Tyi-ryv  chier.x-k'Cf^  Lin.. 


.Meinberxliip  in  tlie  association  is  to  be  divided  into  active  and 
a.-«?ociate  menibers.  For  active  membership  all  men  directly  or 
indirectly  in  charge  of  electric  car  lighting  on  any  railroad  in 
the  United  States  or  Canada  are  eligible.  For  associate  mem- 
bership all  men  who  have  been  engaged  in  electric  car  lighting 
work  for  a  period  of  ovrr  one  year  on  any  railroad  in  the  Cnited 
iSiaics  or  Canada  art  eligible,  on  recommendation  of  their  .-u- 
perior;  representatives  of  all  companies  engaged  in  the  railway 
-npply  business  are  al>o  eligildc  to  associate  membership. 

•At   the   first   nireiing   a   general    discussion   of   train    lightiiig 
matters  was  indulged   in   ami   the   president  was  authorized   to 
a>sign  a  list  of  snbjects  upon  which  papers  will  be  prepared  by 
the  difYerent   members,  a>  designated  by  the  president,  for  dis/; 
cussion  at  the  ne.xt  meeting.     The  object  of  this  associatioji  I- 
to  ftirther  the  interests  of  car  lighting,  i»articidafly  electric  car 
Ujiliting,  and  try  to  bring  abont  standards  covering  interchange'! 
equipment   on   the  various    railroads   of   the   United   States   and 
Canada.     Itv>is.the   nitention   to  hold   meetings   tmce  a  year.,  •'■i 
oftener,   at  which    subjects   pertaining   to   train    liuhting  will   be 
discussed  in  a  similar  manner  to  that  now  in  vouue  at  the  vari- 
ous railway  clul».     The  ne.xt  meeting  (>{  the  association  will  i  < 
held   in   Cliicago  some   titnc  in   October. 


Tin;  M.\<,.\i  1 1  UK  OF  THE  Baggage  Depaktmext  of  a  big  rail- 
\vay,  as  well  as  the  many  curious  items  it  covers,  was  well  i^u^ 
irated  by  a  stateiiutit  recently  issued  by  the  baggage  ofVicials  of 
the  Cana<lian  Pacilic  Ry.,  .•-howing  their  business  for  the  past 
\ear.  7,^.«>,i.^9  pieces  of.  baggage  were  lian<lled  during  the  year. 
Iiii>  i-  .111  iiurease,  of  :l<^^05.e''»N  i)ie(e>  hwy  the  record  uf  la^-t 
year.  For  this  service  the  company  received  excess  baggage 
charges,  storage  charges,  "ipccial  delivery,  etc.,.  anionnting  to 
5^,^39,178.  It  is  noticeabk  in  the  report  that  there  were  large  in- 
creases in  every  line  of  baggage  business  except  bicycle-,  show- 
itig  that  the  pas>enger  business  has  not  suft'ered  anything  like 
the  decline  that  ha->  marked  the  freiiiht  department  of  r.ailroad 
work  tluring  tlie  (>a>t  si.x  months.  1  hiring  the  year  the  Cana- 
ijliah  .Pacific  baggage  department  hamlled  16,003  bicycle-.  I3,4_'7 
dogs,  N.153  l>aby  carriages,  atid  1,461  corpses  llu'  latter  haViitii 
to  travel  as  bagga;..:e  on  rentilar  )ia->enger  tickets.  The  bicycle 
iraflic  droftped  b\  over  ,1  thon-aiul  from  the  previous  ye-'ir,  every- 
tliing  else,  bowerer,  -liouinv^  an  iiicrease,  dog^^  going  up  from 
ii.ioN  'o   i.'.4_'7,  .iihI  lialiy  earriages  alnio-t   doubling ■  in  ininiber 


Tin-.  l".\(,i.MiK  .\Mi  lli>  WduK. — It  is  distinctly  the  busine-- 
of  the  engineer  to  Ie--en  w.-istCr— wastes  of  material,  wattt-  ■ 
friction,  wastes  of  design,  wastes  of  effort,  wastes  diic  to  crude 
oruani/ation  an<l  administration — in  a  word,  wastes  due  to  iii- 
i  Ificieiicy.  The  field  i-  the  largest  and  riche-t  into  which  aiiy 
workt  r  was  ever  \\nu<^>\:^~Ilarriiigton  ,Emcrs>jH  in  Ttie  Evrji- 
iit  (-ritiff^  }Iapc(siih 


'!:i.K.    r.til"^. 
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15-INCH  SINGLE  GEARED   CRANK  SHAPER. 


The   American   Tool   Works   Company,   ot, Cincinnati,  has  re- 

contly  hroui;ln  out  a  new  [5  in.  >in;Lilc  se^r^^'l  crank  shapcr  which 

rinlto(hcs  a  number  vi  importani  improvciuenis.     Some  idea  of 

the  capacity  of  tliis  machine  may  be  gained  from  the  followihg 

lata  from  tests  made  at  the  works. 


tAST  mo-s-  rssT.- 


dc<^p,  .ftK  food; 


6 

6    .    •'  I 


Jeoi* 


."Hi     fivVl. 


lliitclU' 


9''' 


long.  'iO~  strokes  per  mia. 


•  liiiiR,  .'5'*  strokes  per  miji 
ijii       "  "     " 


ihe    >haper   is    of   Iieavy   and 
, ,.»    -ivere    i-cq«irvnunt>.     The 


-ub<tantial 
<tr<>ke    of 


tlu 


a  sqiuire  rod  to  receive  a  crank,  by  which  the  tabfe  rnay  be  quick- 
ly advaueed  or  retiinicd.      - 

Ihe  column  is  de<\p  and  wid<.%-slti»htlytaperinsi  toward  the  top,; 
and  is  carefully  bfaccd  and  reinfnrce<l  intenudly,  so  as  to  make 
it  very  rigid.:    It  projt'Cts  at  the  toi>  at  botli"  the  froiit  arid  the 
rear,  providijig  a  long  iK-aring  for  the  ram,    The  base  is  deep 
:and  strongly  ribbed  and,  of  pan  cdnstructipn  t^- catch  all  oil 
drippings,  thus  protecting  the  floor.     The  ram  >«  carefully  d-e- 
signed  to  attord  uniform  rigidity  throiicihout  the  Jenjith  of  the 
stroke  and  has  large  l)earings  on  the  column  whh  a  continuous 
taper  gih,  having  an  end  screw'-  attachment  for  taking^jfl)  wear. 
.The  head  may  he  operated  at  any  angle  within  an  art  of  too 
^egs.    The  down  slide  is  fitted  with  a  continuous  taper  gib  hav- 
.ingr  ah  end   screw  adjustment   for  taking  up  wear.     The  down 
-^^  ',..  /ced  is  of  .tinuswal  length^  the  f<*c<I  screw  having  an  "adjustable 
•  lesij-n   to  meet   the      jj:radnated  collar  reading  to  .pbT^irt.,   It  .is  dquippcd"  with  a  large 
ram  is,-.jJoisitiv«:;      t<.«(l  post,  fo.r  using  holders  with  inserted  ctitterS;;.-.     • 

'  :     '  "Hie  table  i^<>f  Mibstatnial  con.-^trijction  aiuj "is  rea+Jily 

delachahle. ;  ;T1ic  JM[>tt»h\ is ; provi^^^^^^^ 
:  lapcf  gib  having  an  end  sm^vv  adju^tnvcnt  .tortakiii^ 
up  wear  and  has  T  slots  for  clamping  workwlKiv  the 
table  is  removed.  An  atitomatic  stop  releases  the  feed 
and  thus  prevents  breakage  when  the  tool  i?  fed  iitti^ 
.^:'"^:  the  tttt  orif  the  apron  sho«ld  accidentally  hfc  ;fe<I  to  it  - 
limit  in  either  direction.  The  cross  rail  is  of  J>os  fonn^ 
is  of  except ional  length  and  provide<l  Avith  a  larire  di- 
nmeter  telesonpic  elevating  screw.  h;nin<f  1  ball  bear- 
ing thrust  bearing,.;'^'!> 

The  rocker  Tinn  is  of  (loiible  seciion  al  the  tc^, -a«d 
this,  in  connection  with  an.  opening  in  the  ohtmn.  per- 
mits the  key-sca4;ing  of  shafts  as  larse  a>-  2^  _■  in.  in 
diameter;  I-arger  shafts  iti:iy  he  Icey-siated  hj  s«?ttirtig 
"ver  tlie  table  and  sotting  the  head  at  an  an{;,k- .Speciial 
attention  has  been  given  to  the  Iu!>rica!i.Ti1  of  all  parts. 
1  lie  ram  slides  are  provided  with  felt  wiper*  at  both 
the  :froi»t  and  ceirter  of  the  column,  assisting  in  pvrfee'. 
lubrication,  also  prcycntTng  oil  ffoiii  dripping  down 
over  the  front  of  the  machine.  An  oil  pocket  Is  cast 
integral  with,  the  coUumi  at  the  rear,  storing  any  waste 
of  oil,  which  may  l>e  <lrawn  off  at  any  time  throuyh  a 
pipe  extending  from  the  rear  of  tlie  coluniiifc  A  kri>. 
(|uantity  of  »til  i?;  stored  in  a  pocket  <;ast  integral  with 
I  lie  arm  with  suitable  means  of  distribution,  insuring 
thorough  Iiibrication  of  the  crank  pin  and  the  sliding 
iilock  In  the  nxker  arm.  The  maximum  length  of 
stroke  is  15J4  in.;  the  down  feed  to  the  head  is  6  in.; 
the  vertical  travyi,ot  the  tablets  1.4  m  ■.  the  h^viiontal 
travel  is  18  iitVrV"^-  ..\;^-;.-:^.,:V\:'.  '■'■'-'  ; 


.\itfEk|CAj^'  $}Kdi:.E  qE^eb  csA^k  siaxpm. 

.iimI  has.  four  rates  of"  speed  ranging  from  20  to  65  strokes' per 
minute.     The  length  of  the  stroke  may  easily  l>e  changed  with- 
"Ut  stopphig  the  maohine.    The  device  for  positiotiuig  the  stroke 
i-   l!>cated  on  the   ram  near  the  head  and   may  be  inanipulaled 
while  the  hiachuic.  is  in  operation.    The  pointer  on  the  ram  and 
an  in<]ex  in<licate  the  length  of  the  ^tfoke.   The  rockcra-rni^^^^^q^^^^^^^ 
riyid  and  Iieavy  construction,  !>  mi  arranaed  as  to  give  the  ra'tiv 
■  I  practically  imifurin  rale  of  speed  <luiiny  the  entire  stroke ;  H 
also    provides    for    an   exceedingly  quick    retilrn.     The   drrying 
:>Kchaiiisni  is  snfticicntly  powtrfld.for:  the  heayie.st  work  adapted- 
;a  this  type  oi  inach.ine. 

The  cross   fce<l' is  of  a  new    i>aiented  <le>i.i.in,  i-^  variable  : and 
uiioinatic,  and  has  a  rail ue  of  froni  .008  to  ,200  in.,  aity. one  of, 
the  feeds  l>eing  in>iaiitlv  olxtaiiKible  'while  the  inacliine  is  in  op- 
<  ratioijv  ./Itlis  siippiie«l  with  a  pointer  and  gradual  ion  if  either" 
vide  of  2ero" r;ea<liTig  fr<jth  i  to  23  notches.,  each  notcli  represviU^  ■ 
i'lg  .oc)8  feed.    The  i\.Q<\  mech.inism  is  so  .constrict ed -as  yo  reii- 
'Kr  iimiecessaTy  aiiy_  adjiistmeiU  due  to  a  change  iii  positioh  of 
•lie  rail.    The  feed  »i;ty  1k\  thrown  iu  or  out  or  reversed  thro^^ 
' be  knf^V  on  the  larire  fcctl  geSr.    This;; gear  ts'iilso  siijipljed  ftitli 


Skill  iTS^HAsjH-iNc  the  Rknicuse  Lkvek  Xi>;»  T«Rur- 

TLE  gets  ais  many  heavy  trains  iijtajtjVm'iiis  big  ^1^^^ 

motives    carrying  a    hiiih    steam    pre>.>ure.      Skill   witli 

the  iiijeGtor  cottnts  for  as  nmch  as  >kill  with  the  sce«>p 

if  tjie  steam  gauge  is  any  guidc^--<r.J?,^;C^  before  ihe  FK<!t  - 

AlECHANidAL  DRAFi^>rEN  AVAxnipi^Tlic  l>it<^ 

Service  Commission  amiotmccs  aii  txamiuatioii  on  October  ii  t^ 
J3  inclusive,  to  secure  eligibles  for  the  position  of  skille«l  nu 
chanical  draftsmaji  nv  the  ordnance  departnienO. The  Kilar>    t<j 
j>tart  with  wall  he /froth  ?r,pQo  to  §r::2QO  k  year.     Aiiplieatiun 
>houl«l  be  inade"  t<^  five  United  States  €iyif  Sefvicc  Commissiofi.; 
V\  ashinuton,;  J),  C.,  for  iu fomiatioh  conccrnitig  tjie  cKaminatioii. 
It  will  he  necess;ary  for  the  applicaiiohs  to  ;be  i»tor^ 
7md  tiled;  l>e fore  October  loth.    .;'       ■   ^;v  ■  "    <■  ^  -'-'-' 


.;;;RvVlL\^>AV:S}fiXAI,'^.^s^(K:iATlo^^— The't^^^  o.nwn- 

;4ioii  of  this  associaiion  will  be  held  iii  the  Xcw  W^ihird  liotcl. 
;^a»hmgtQn,  KC^;  October  .t;?r  14  anid  fjf^v  ,A  twokfet  is  W 
^issued  by  the  secretary.  C:  C  Rbsenherg,  ii  Und^^  s 
Jebem,  Pa.,  which  includes  the  pfograju  for  the  nveeiing.  a  lisi 
:i)f  the  inembcrsOl  the  different  comtnittees  and^  c*nijidete  list 

of  all:  rnehther^  ot-the  ass^ 
■'drei^is;.  ..•■:;  ■.^>-;':-;>."'  "" 


AOC) 
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J8-INCH  CONE-HEAD   ENGINE  LATHE. 


An  i8  in.  by  8  ft.,  cone-head,  Schellenbacli,  engine  lathe, 
made  by  The  John  B.  Morris  Foundry  Company,  Cincinnati, 
O.,  is  illustrated  herewith.  It  is  of  the  same  general  design 
as  the  geared-head  lathe,  made  by  this  company,  e.\cept  that 
the  cone-head  is   used. 

A  sectional  view  of  the  headstock  is  shown  on  the  drawing. 
The  spindle  A  has  a  flange  at  its  right  end  and  receives  the 
face  gear  B,  whkh  is  dowled  and  screwed  to  it.  This  face 
gear  B  has  internal  threads  and  receives  the  face  plate  or  the 
chuck.  It  will  be  seen  that  the  chuck  plate  C  fits  the  counter- 
bore  of  the  chuck  and  is  bored  to  tit  the  end  of  the  spindle 
and    threaded  on   the   outside   to   screw    into   the    face   gear    B. 


back  gear  is  operated  with  an  eccentric  shaft  in  the  ordinary 
manner.  It  will  be  noticed  that  the  overhang  of  the  chuck, 
from  the  face  of  the  jaws  to  the  front  spindle  bearing,  is  not 
as  great  as  with  the  ordinary  type  of  lathe.  All  gearing  on  the 
head  is  enclosed  and  is  of  coarse  pitch. 

A  quick  change  device  gives  a  range  of  threads  from  2  to 
112.  A  double  plate  apron  and  a  special  feature  lor  rough 
chasing  threads  by  the  ordinary  rack  feed  in  place  of  the  lead 
screw  are  provided,  the  object  being  to  preserve  the  accuracy 
of  the  screw  and  to  use  it  for  only  accurate  chasing.  A 
single  wrench  operates  every  adjusting  screw  throughout  the 
machine,  including  the  tightening  of  the  tail-stock  to  the 
shears.  The  cabinet  legs  have  hinged  doors  with  latches  op- 
crated   by  knobs.      This    lathe    is   also   made    in    14   and    16   in. 


StHELLEXB.UH     (8-IXCH    COXE-HEAD   ENGINE   L.\THE. 


Thus,  when  pressure  is  exerted  against  the  chuck  it  clamps 
the  flange  of  the  spindle  tightly  between  the  chuck  plate,  C, 
and  the  face  gear,  B.  This  arrangement  eliminates  tortional 
strains  within  the  spindle  when  running  in  back  gear.  Clutch 
teeth  D  are  formed  upon  the  spindle  and  engage  the  clutdi  E, 
which  is  splined  to  the  cone  pinion  sleeve  G.  This  clutch  is 
operated  at  the  back  end  of  the  headstock  by  a  spring  seated 
plunger  which  passes  through  the  cone  pulley.  The  plunger 
is  provided  with  a  knurl  with  a  detent  pin  for  holdins  it  out  of 
engagement. 


sizes,  and  with  a  plain  system  of  change  gears,  as  well  as  with 
the  (piick   change,   as   shown. 


CROSS-SECTIOX  Of   HK.\DSTOCK. 

A  three  step  cone  is  provided  for  a  2  in.  double  belt,  the 
largest  diameter  being  12  in.;  there  are  two  changes  of  back 
gearing,  making  in  all  nine  changes  of  speed  with  a  single 
speed  of  the  countershaft.  The  countershaft  is  provided  with 
double  friction  pulleys,  and  where  back  motion  is  not  needed 
it  may  be  driven  at  two  different  speeds,  thus  giving  the  spin- 
dle  six   open  belt   speeds  and   twelve   back  gear   speeds.     The 


RAILROAD  REPAIR  SHOP  ARRANGEMENT. 


Certain  fundamental  principles  should  be  recognized  before 
attempting  a  railroad  shop  arrangement,  and  as  far  as  possible 
tlie  arrangement  shoiild  be  worked  over  until  it  satisfies  these 
reciuirements,  always  recognizing  exceptions  due  to  individual 
conditions. 

(1)  Liberal  space  (say  100  per  cent.)  should  be  allowed  for 
the  extension  of  each  departmer.t. 

(2)  The  store  house  (with  administrative  offices  in  one  of 
tlu"  upper  floors)  should  be  central,  convenient  to  all  depart- 
ment ^i,  and  easy  of  access  on  two  tracks  from  the  main  line 
service  track. 

( 3 )  The  forge  shop  should  be  convenient  to  both  the  locomo- 
tive and  oar  repair  departments. 

(4)  The  power  house  should  be  central  and  near  the  planing 
mill  and  repair  tracks  in  order  to  burn  refuse. 

( 5 )  Yard  cranes  should  be  arranged  to  serve  between  the 
store  house  platforms  and  all  departments. 

(6)  The  roundhouse  sliould  be  very  near  the  shop,  or  located 
far  enough  away  to  justify  a  separate  machine  shop  for  light 
repairs. 

(7)  Tracks,  cranes,  telphers,  and  storage  spaces  should  be 
arranged"  to  insure  the  movement  of  materials  with  the  greatest 
economy  of  time  and  labor. 

(8)  Some  consideration  should  be  given  to  the  appearance 
of  the  shops  and  accessory  storage  facilities,  lumber  yards,  etc., 
from  the  main  line. 

(9)  The  advantages  of  a  short  tunnel  of  ample  cross  section 
for  the  use  of  the  various  steam  air,  and  water  piping  systems 
should  not  be  forgotten. 

(  10)     The  possibilities  of  the  adoption  of  longer  and  heavier 
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engines  similar  to  the  consolidation  or  articulated  types  should 
be  considered,  and  some  provision  made  for  present  or  future 
repair  facilities  for  these  larger  engines. 

(11)  The  cost  of  the  shops  sliould  be  consistent  with  not  only 
the  actual  necessities,  hut  in  proportion  to  the  refinements  which 
the  road  can  afford.  All  expenditures  over  and  above  those  re- 
quired for  actual  needs  should  be  capitalized  and  made  to  shew 
a  satisfactory  return  on  the  investment. — George  A.  Damon  be- 
fore the  Canadian  Raihcay  Club. 


LOCOMOTIVE  AXLE  LATHE. 


The  locomotive  axle  lathe,  shown  in  the  illustrations,  is  made 
at  the  Niles  works  of  the  Niles-Bement-Pond  Co.  and  is  of  a 
very  substantial  design,  intended  for  turning  the  heaviest  driv- 
ing axles.  It  has  a  swing  of  14  m-  <jver  the  carriage  and  a 
ma.ximum  distance  between  centers  of  8  ft.  The  axle  is  driven 
by  the  double  equalizing  driver  plate.  The  tail  stock  is  of  the 
usual  form.  The  two  carriages,  right  and  left  hand,  are  equipped 
with  a  positive  power  feed  having  three  changes.  Both  carriages 
liave  opening  nuts,  quick  hand  movement  and  hand  cross  feed. 

A  pump  keeps  the  lubricant  in  circulation,  it  being  collected  in 
a  reservoir  in  the  center  leg  of  the  machine.     Brackets  arc  placed 


at  the  back  of  the  machine  to  which  formers  of  any  desired 
shape  may  be  attached  for  giving  the  proper  contour  to  the  a.xle. 
Where  desired  a  crane  with  a  convenient  hand  hoist  for  liftini; 
the  axle  in  and  out  may  be  placed  at  the  back  of  the  bed.  With 
the  belt  driven  machine  a  5^/2  in.  belt  is  used ;  the  lathe  may  be 
driven  by  a  direct  connected  variable  speed  motor  of  ^i  h  p.  ca- 
pacity, mounted  on  a  plate  attached  to  the  bed  as  shown. 


Electrh  iTv  IN  Agriculture. — In  England,  electricity  has  been 
experimentally  applied  to  agriculture  on  a  large  scale  by  Sir 
Oliver  Lodge.  Wires  were  strung  on  15-foot  poles  equipped 
with  high-tension  insulators,  and  placed  30  feet  apart  over  IQ,''^ 
acres  of  ground.  A  dynamo  driven  by  a  J-horsepower  oil  engine 
supplied  3  amperes  at  220  volts,  which  was  raised  to  100,000  volts 
by  an  induction  coil.  It  then  passed  through  rectifiers,  one  pole 
of  which  was  connected  to  the  system  of  overhead  wires  and 
the  other  grounded.  The  leakage  from  these  wires  is  said  to 
have  stimulated  the  plant  growth  so  that  crops  of  wheat,  barley 
and  strawberries  showed  an  increase  of  from  25  to  35  per  cent. 
The  flour  made  from  the  wheat  was  of  better  quality,  and  sold 
at  a  higher  price,  as  it  contained  a  larger  proportion  of  dry 
glutens  and  was  better  baking.— r/te  Journal  of  Electricity, 
Power  and  Gas. 
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\ii  iS  111.  hv  J<  il.j.  e>«ne  IVratli  .SclulK  iil>.n.li,  i  ii'^nic  lathr. 
iiiiide  by  TIh-  John  R.  Morris  l<»nmliv  i'otiij)any.  CiiKMiinati. 
<  >.,  Is  iHustratvfl  l)vrvvvilli.  It  is  >>i  tlu-  same  liiinral  «l«..->ii;i) 
.  -  the  gcared-lu'Ud  Jatlic,  nuulc- by  this  company^  l.vccpt  thai 
tilt-  cXfiTe-hi-atj  iri  i(i<c«i|. 

-V  i^totioiTal  yit-\v"t't  llu  lu  .i.l.-in-k  i^  ^Imwii  oil  llir  thMuinu. 
l  be.  .sjMiulK  A  ha^  a  tlanju'f  .ii  itr^  riglit  iiul  ami  inxives  the 
tacc/gjtrai' 'B;.  xvhkviV  is   do\vloil   :m^^^^  I"    n.       This    iu^*^' 

•^e;i;r  0  hiii*  .Mttytitta^^^^^  'I'^'  ••i'^*    i'l;ni   or  the 

chuvk.-  :  It  u  ill  hi-  -iiii  that  the  rhnfk  jtiatr  C'  lit-  tiu-  countir- 
horc  ot  thy  vbiick  an«l  is  h«jn»l  i()  111  tlic  iinl  iif  the  spitullc 
■  liul   fhrtadc«l   <>!»    till-    oui*sitK'  to   M-row  iirto   thV  -l.in?**   irr.ir    P.. 


I)aik  L:iar  i-  o|Hr;iU(l  wiih  an  ncuiirio  >liatt  in  the  ordinary 
nianiur.  ii  will  Ik  iioiici'l  liiat  tlie  o\irli:int;  oi  the  chuck, 
t'roin  till-  faic  of  tlir  jaw-  to  the  front  >i>in<lle  hoarins,  i?  tiot 
a-  ureal  a>  with  the  ordinary  type  of  lathe.  All  «caril>g  OH  tjie 
htad  is  encl()>e(l  nnd  is  of  coarse  pitch.  :  .'  --     '- 

\  iniek  ehanue  devife  ^ivcs  a  range  of.  threads  frofll  2  to,, 
iij.  A  iloiihle  plate  ai»nin  and  a  special  feature  for  rough 
elia-inii  ilireads  lij  the  ordinary  rack  feed  in  place  of  the  lead 
-erew  art.  inovided,  the  object  beinj:  to  preserve  the  accuracy 
oi'  !lu-  >cr<.\\  and  to  <ise  it  for  only  accurate  chasing.;  A 
-iimle  wniuii  oin.'rate*<  evi^ry  adjusting  screw  thrcughoin  the 
iii.icliine.  inehidiiiL;  the  tightening  of  the  tail-stock  to  the 
>luars.  rile  eahiiut  leg>  have  hinyed  floors  with  latches  op- 
eratetl    liy    knol>-        !'lii>-    lathe    i-    al-o    niafle    in    14    aiu!    16    in. 


-<,ilHM.fcM'' \'   It      fN-J.\e.H  J,U.\t-lJt.\t>    LXi.lNK    IMlll 


T)msV'.*wh>u'-{^^  'hi    elnick    it    (.-lamp- 

the    ftaiigi.vV>flhe   spihdfe  tlu    i  Inn  k    ilaii.    i'. 

aj»d   tlte    face.  geairV  B;;   ''^  eliminates    ioriii>tial 

-.tr.ntn-  within  the  .spmtlh'VYhcir  running  in  Iiack  litar.  Clutcli 
teeth  1)  are  fonuexl  upon  tlic  spintlle  and  engage  tlie  cluteh  I". 
vVhich  i>  splined  to  the  Ccrtje  piniAn  sleeve  G;  Th'>  cluteh  i-^ 
opcTatecl  at  the,  bOiCk  eriil'^  off  the  hcatlstocJk  by  a  spring  stated 
lihingef  which  p.'tsses  throitgh  the^one  pulley.  I'lie  plunder 
iv  provided. with  a  knurl  witb. a  •Kteiit  pin  for  hi.MiiiL;  it  ..ut  of 
•  ■niiauemrnt.'-  •■,.  '■'''"'  '■'. 


■  K'ii:.>.sf:rTt'ir\  nf-  n>::vt>>T(X'K. 

A  three  ^tep  cone  j*  f>ri»videtf  f'-r  a  j  i».  cjouble  belt,  the 
largest  diameter  being  >iriii. :  tliere.arv  i\vo  chani.es  of  back 
gearing,  makuig  in  all  nine  cltajige*;  of  speed  with  a  single 
speed  of  the  countershaft:  IIk'  countershaft  is  provided  with 
double  friction  pHllcys.  an<l  where  hack  motion  is  not  .needed 
it  may  be  driven  at  two  different  sfKids.  thus  givinii  tlie  sjiin- 
•  Ilr    -i\    open    belt  ::5pt'!eds.-awl   twelve    liaok    -^ear    tj^cd-.      The 


-i.>res,,;and   willi   a   |iIaiir<ystVni  i.<f  oh.inye  gear?,  as- wtH  a.^- with 

'he   ifttiok,    eh.intie,    a>    -how  n. 

RAILROAD   REPAIR  SHOP   ARRANGEMENT. 

*  iTiaiii  fumlanunial  prineiidi-  -In  mid  l>e  recognized  before 
atteiniitiir:;  a  r.iihoad  -ho|i  arrantienuiu,  and  as  far  as  possible 
the  arrangiiiunt  >hor](|  lu'  worked  over  until  it  sati.-fies  these 
rnpiirenKiit-,  alua>-  r< c ii:ni/iiit;  e.\ee|Uions  due  to  individual 
I'oiiditioti-.  '  ■'      ' 

(  I  I  i.iberal  -pace  ! -av  too  per  cent.  1  -hould  be  allowed  for 
ilu    t\tiii>ion  of  eaeli   di  partiiu  i  I. 

I  _•  1  The  store  li.iii>'.  (with  ;*dinini-trati\  i  •■ttkx-  in  f-iie  of 
the  ri>iKr  ll»)ur>  I  should  be  ecnirai,  cuiuenieni  t<T  alk  depart- 
intiit-.  and  easy  of' accC'is  on  two  tracks  from  the  tnain  litie 
-eiviee  track. 

i-ii  I  he  forjie  shop  -lionld  he  convenient -tO  both  the  locomo- 
tiv<    aiid  ear  repair  ilejiartnient-.  ::..-." 

141  llu  piiu<,r  lii>ii-i  -Ijould  In  eentral  ;ind  near'  the  planing 
mill  an<l  repair  ^traek-  in  <irder  !•■  l>urn   r<  fuse. 

(  3  ■  >  ard  cranes  >h<>uld  Ik-  arranged  to  .>erye  bt'lwccii  the 
-ton    hou-e  platform-   ami  .ill  de|iarinient-. 

if>i  rite  rtiundhou-e  -honhi  lu  \ ery  mar  the  shoj),  or  located 
far  <  ioi!!.:h  away '  to  ■  jn-'ify  :i  -eparate  machine  shop  for  light 
repair-. 

I  7  •  Track-,  cram--,  teljilu  r-,  ami  -toratje  spaces  -hould  be 
arranged  to  insure  the  tnoveiiinit  of  materials  with  the  greatest 
ecoiioniy  ol  tinte  and  labor.  /  '■    '- 

(Si  Some  eon-iderat'on  -lau'.Id  be  given  to  the  .iiipearance 
of  tlu-  -hops  and  acces>or\  -toraiiv-  Tacilitics,  lumber  \ard?,  etc., 
I  ri  'in  tile  main  line. 

(<)•  riio  advantages  of  .-i  -jiori  lumiel  of  ample  cro-s  section 
for  the  n-e  of  the  varioji-  -team  air,  am!  water  piiting  systems 
-liould  not  be   forgotten. 

(  10  I       The  po--ibiliti(  -  ..f  the  I'.doption  of  Idiiocr  and  heavier 


>•  TuUKK.    I'.MIS. 
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i 


v»-«t. 


I -', nxitrrivn- A^iiir  iijxii^^,  Jsir;KSri^  xu\i^i^s\ . 


■  iis;iiK>  shiiiLtr  to  :t}ie,.,Ct>ti>i)li<laiiaiv;  or-  art iviilatctl  I.vik-s  Vljotilii 
lie  c«>ii-.i(leri<l,  ami  xiint  inutvi-^iM  !iKi«k-  lor  prtsout  iir  fiUUTC. 
ripair  faciliti«.s  for  ilu>v  larjtcr  vntiiiu-s.  •    T  ;' "     , 

(lit       I  lie  cost  of  tlic  sliops  -liouM  Ik-  oi'ii>istviit  W'lh:'i.<'t  oriiy 
the  actual  mccssitie<,  liut  in  i»roiKirtion  to  rlic  rcUiKiiutits  wliicli 
'lie  road  can  atVonl.     All  expeiulittires.  over  an<l  al><'vv  llioV  r>" 
uuire<l  for  actual  needs  should  1>l  capitalized  and  nKule  to  >li' n;. 
.1   >aii<fact..r\    nlinn  on   llie  inw-nnent. --(,'< v)/j)r  .1.   IKiniini  hr-' 
"■(■  l/h'  i'iiiia<iiiiii  h'liihyiiv  CInh. 


LOCOMOTIVE   AXLE  LATHE. 


rhe;tr»CoiT»Otive  axle   lathe,   shown   iiv  the-   i|liistratii>r.-,  i-   made 

at  the  Niles  works  of  the   Xik-  I'.enienf  IN-nd  fo.  and  i-  of  a 

A-<eJ*y  subst.aniial   <lesis;n,  infciliElcd   for  inrninji   the  heaviest   dri\ 

inti  axles,      it   ha$  a;  .swtnjif  :^f  ■  14  »v:;*>V'H':  the  carriage  av»tlv^V 

niaxinnini  distance  hetween  renler<:  of  H  fi;     The  axle  is  tlriyen; 

'ly  the  dt.>ul>le  oinaHzintjf  driver  plate.      The  tail  slock  is  of  1  he 

n^nal  form,     llu  i  wo  carri.ijics,  right  an«rieft  Jiatjd.  arc  etpiippe*! 

witli  a  i>o<iiivcpo\v*T  feed  having  three  chaiiKt'i;.     tVitll  ;i.^;irri;tj;cs 

1  i\(.  opininjjf  nuts,  qui  A  hand  movement  an<l  hand  crqsH  feefl. 

A  i)ump  keeps  the  luhricant  in  circtdation,  it  luinii  collciti-il  fn 

!(  servoir  in  the  cent«  r  leij  of  the  machiiif.     I'.raekri*  aiv  njaced 


ai   the  j«avk:  m  the  lijachinc;  itJAvliidr^^j^ 

•^hape  way  he  attache<l  for  jriviu}>  tl)x^  prolier  contotir  to^^t  uxk. 

Wlierc  «Ie>ired  a  crane  with  a  convinieni  hanti  hoist  loj:lif>ipi; 

the -ixK-  in  and  ..ut  may  be  placed  at  the  back  .»f  the  bed.     \^  ivh 

the  belt  <lrivcii  machine  it  5' >  in.  AhAv  is  wStHJti  tUe  lathe  inav  b? 

drivt'tV  by  :i  tlifvci  cpivie%i|«'<l  variabliLv  jp^^^ 

Piicity;  ti)i>ume<l  <nr,a  plate  at(athc<|  jc^  iiic  WJ  as  >hoWn 

Kl.i--c™uMl  V  1  \  ;^..Ku  ri.Tt  w;.  r  In  ijijilan.l,  elcciviCJiy  has  been 
-  vperinivitiidh  aiii)licd  to  ;y*riclirturc  on  a  large  scale  In  Sir 
<  >iivvr  LcMljiv.  Wirt's  wcr^  sirunji  <>»  is-tVKjt  iiohrs  .efiwpped 
^viih  high-teiisioir  inHilatt:*s,  itml  jrfalccil  jo  tcct  aj»at:t:over  ig'/; 
acres  of  Kroiimi:  \  dyhauto  driven  hy  a  jdiorsepower  oil  engiiTe 
-upplie<l  3  junpercs  al  ^JO  vohs,  wliicli  wa-  raised  t*>"  roo,000  Volts 
by  an  iitduclioii  coil;  It  then  pa^^cd  thr.-ngh  roctijier>,  one  pole 
«ifc^whicli  wiis  CM^^  the  Sysvetfr  of  ^vei4u:a4  wires  "and 

file  lit  her  j;rfTinided.  ^^icieakapi^\f1^»nl/ these.  ■:itires  is.  -saM  to 
h;ive  stimulated  the  plant  ttrowth  so  that  crops  oif^lj6at,  bat-ley 
and  strawberries  showed  an  increab*;;T»f  from  J?  to  jl>  i»er  cent. 
The  flour  inado  from  tlic  wheat  vk air  ot  felyr  q«;dity,  and  *oUl 
at  it  rliifjlier  pHc^;  aj;  it  a^UaiiiM  ^  jai^r  pr»>iiortipi  of  dry 
iiMncn^   and    ^va>    Ifeiter  .iKdctoK^-ryiir  JourHel-:^-  Electricity, 

I   '■><'('!'  Oil  J,  OiltS*- 


RAILROAD   CLUB    DOINGS 


Canadian  Raiii<.ay  Club. — Xext  meeting,  Tuesday,  October  6, 
at  the  Windsor  Hotel,  Montreal,  Can.  A.  D.  Thornton,  general 
technical  superintendent  of  the  Canadian  Rubber  Company,  will 
give  an  address  on  "Chemistry  of  Rubber,''  explaining  in  detail 
its  use  in  the  manufacture  of  rubber  goods  for  mechanical  pur- 
poses, more  espetially  as  applied  to  railroad  use.  The  lecture 
will  be  illustrated  with  lantern  slides. 

R.  E.  Johnson  in  his  paper  on  "Producer  Gas  Power  Plants," 
presented  at  the  September  meeting,  described  a  producer  gas 
power  plant  of  the  suction  type;  presented  some  data  as  to  the 
comparative  cost  of  fuel  for  gas  and  steam  power  plants  of  lOO 
h.p.  capacity;  discussed  the  necessity  of  conserving  our  fuel 
supply ;  considered  the  difficulties  which  had  retarded  the  more 
extensive  introduction  of  producer  gas  and  gas  engine  plants 
and  directed  attention  to  some  important  improvements  which 
have  been  made  in  gas  engine  design  and  operation. 

Secretary,  James  Powell,  P.  O.  Box  ~,  St.  Lambert,  near  Mon- 
treal. 

Central  Raikc-ay  Club  (Buffalo,  A'.  1'. ). — Xext  meeting,  Fri- 
day, November  9.  Secretary,  H.  D.  Vought,  95  Liberty  street, 
New  York  City. 

AVw  England  Railroad  Club  (Boston,  Mass.). — Xe.xt  meeting, 
Tuesday,  October  13.  A  paper  on  "Terminal  Facilities  for 
Handling  Locomotives"  will  be  presented  by  R.  D.  Smith,  super- 
intendent of  motive  power  of  the  Boston  &  Albany  Railroad. 
Secretary,  G.  H.  Frazier,  10  Oliver  street,  Boston. 

-Vt-ti'  York  Railroad  Club. — Xext  meeting,  Fridaj-,  October  16. 

Raflfe  Emerson  in  his  paper  on  "Better  Service  at  Reduced 
Cost,"  at  the  September  meeting,  used  the  handling  of  locomo- 
tive supplies  as  an  example  of  the  results  which  may  be  accom- 
plished by  standardization  and  better  supervision  in  improved 
sefvice  and  reduced  cost.  His  treatment  of  this  question  was  m 
some  respects  similar  to  that  of  E.  Fish  Ensie  in  articles  on  the 
same  subject  in  the  January  and  March  issues  of  this  journal. 
In  addition  Mr.  Emerson  presented  a  number  of  lantern  views 
showing  similar  results  which  had  been  obtained  in  other  depart- 
ments. 

Secretary,  H.  D.  Vought,  95  Liberty  street,  New  York. 

Railzi-ay  Club  of  Pittsburg. — Next  meeting,  Friday,  October  23. 
It  has  been  practically  decided  to  turn  this  into  a  "smoker." 
(  Business  must  be  dull  in   the  "smoky  city.") 

C.  W.  Cross,  superintendent  of  apprentices  of  the  New  York 
Central  Lines,  presented  a  paper  on  "Practical  Results  from  a 
Modern  Apprenticeship  System"  at  the  September  meeting.  The 
paper  is  unique  because  of  the  fact  that  it  practically  confines 
itself  to  the  consideration  of  benefits  of  improved  apprenticeship 
which  are  thus  far  apparent.  It  is  surprising  to  note  the  im- 
portance of  these,  especially  when  we  consider  the  comparatively 
short  time  in  which  this  new  system  has  been  in  operation  on 
the  New  York  Central  Lines.  A  feature  of  the  paper,  which 
adds  greatly  to  its  value,  is  a  bibliography  consisting  of  a  list 
of  some  of  the  more  important  articles  on  apprenticeship,  which 
have  been  published  during  the  past  few  years.  This  feature  is 
commended  to  those  who  expect  to  prepare  papers  for  railroad 
clubs  and  even  in  some  cases  to  those  who  contribnte  articles 
to  the  technical  press. 

Secretary,  J.  D.  Conway,  P.  &  L.  K.  R.  R.,  Pittsburg,  Pa, 

Richmond  Railroad  Club. — Next  meeting,  Monday,  October  12. 
.Mexander  Kearney,  assistant  superintendent  of  motive  power  of 
the  Norfolk  &  Western  Railway,  will  talk  to  the  club  on  "Boiler 
1  ubes  and  the  Beading  of  Tube  Ends."  The  first  meeting  of 
the  season  was  held  on  September  T4th,  at  which  time  addresses 
were  made  by  President  W.  IT.  White,  of  the  R.  F.  &  P.  and 
tlic  Washington  Southern,  and  President  Stevens,  of  the  C.  &  O. 

Secretary,  F.  O.  Robinson,  Richmond.  Va. 


St.  Louis  Railway  Club. — Next  meeting,  Friday,  October  9. 
Secretary,  B.  W.  Frauenthal,  St.  Louis,  Mo. 

IVestern  Railway  Club  (Chicago). — Next  meeting,  Tuesday, 
October  20.  Secretary,  J.  W.  Taylor,  390  Old  Colony  Bldg., 
Chicago,  111. 

Arthur  Hale,  general  superintendent  transportation,  Baltimore 
&  Ohio,  and  chairman  of  the  committee  on  car  efficiency  of  the 
American  Railway  Association,  gave  an  interesting  talk  on 
"Progress  Toward  Car  Efficiency"  at  the  September  meeting. 
He  told  of  the  work  of  the  car  efficiency  committee  and  of  the 
difficulties  it  had  met  with;  also  some  of  the  things  which  it  is 
trying  to  do  at  present. 


Some  Comments  on  the  Railway  Club  Department. 

To  THE  Editor  : 

I  am  sure  that  a  department  for  the  discussion  of  the  work 
done  by  the  various  railroad  clubs  would  be  an  interesting  feat- 
ure for  the  American  Engineer,  and  am  glad  to  note  that  you 
think  of  trying  it. 

It  occurs  to  me  that  possibly  a  very  brief  summary  of  the  most 
important  points  brought  out  by  the  various  papers  and  discus- 
sions would  be  valuable,  particularly  to  such  busy  officials  as  do 
not  have  time  to  read  the  proceedings  in  full. 

I  think  it  would  also  be  of  much  interest  and  assistance  to 
many  of  the  railroad  clubs  if  you  could  present  a  list  of  sugges- 
tions for  papers,  as  the  question  of  obtaining  live  topics  has  been 
one  of  the  most  difficult  for  the  Western  Railway  Club  to  handle 
to  the  satisfaction  of  its  officers. 

M.  K.  Barnum. 

C.  B.  &  Q.  R.  R.,  Chicago.  111. 


To  THE  Editor  : 

In  the  September  number  of  your  very  worthy  paper  the  col- 
umn entitled  "What  the  Railroad  Clubs  Will  Do  in  September," 
struck  me  as  being  a  splendid  move  and  one  from  which  I  an- 
ticipate being  greatly  benefited.  I  read  your  editorial  after  see- 
ing the  above  mentioned  title  and  I  was  glad  to  note  that  you^ 
intended  making  it  a  permanent  item  for  each  month,  if  you 
could  secure  the  co-operation  of  the  officers  concerned,  which 
I  trust  you  will  be  able  to  do.  It  would  be  of  much  benefit  to 
the  membership  of  the  various  clubs  to  know  what  the  others 
are  doing  and  when  a  very  able  paper  is  presented  in  one  club, 
the  members  of  other  clubs,  by  hearing  of  it  through  the  col- 
umn set  aside  for  this  particular  purpose,  would  be  enabled  to 
know  when  to  secure  a  copy  of  it. 

I  have  found  it  very  difficult,  in  trying  to  keep  up  with  all 
that  was  being  done  in  the  various  associations,  to  get  a  list  of 
subjects,  etc.,  but  your  proposed  effort  will  be  of  much  assistance 
to  all  those  that  want  to  know  just  what  is  being  done  in  the 
various  clubs. 

L.  W.  Wallace. 
Purdue  University,  Lafayette,  Ind. 


To  the  Editor: 

I  regard  your  new  feature  in  announcing  dates  and  topics  of 
the  various  railroad  clubs  a  very  convenient  and  useful  way  of 
I)rmging  this  information  to  your  readers.  We  can  hardly  be 
members  of  all  of  the  railroad  clubs,  but  at  times  would  like 
very  much  to  keep  track  of  what  some  of  them  are  doing,  and 
to  get  this  in  the  shape  which  you  have  put  it  is  to  my  mind  very 
desirable. 

Some  time  when  you  are  wanting  a  topic  to  enlarge  on,  would 
suggest  advising  the  younger  men  to  take  advantage  of  railroad 
clrb  opportimitics  for  discussion.  Many  of  the.se  young  men  in 
course  of  time  mav  be  active  in  the  associations  and  club  train- 
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iiig  is  invaluable  as  developing  facility  for  easy  speaking  when 
on  the  floor  and  taking  part  in  debate. 

C.  A.  Selev. 
Rock  Island  Lines,  Chicago,  111. 


Editor's  Note.* 

Mr.  Seley's  suggestion  is  a  splendid  one.  The  railroad  clubs 
can  be  used  to  considerable  advantage  by  the  ambitious  young 
man,  in  asysting  him  to  extend  liis  acquaintance  and  to  some 
extent  to  show  his  associates  and  superiors  the  kind  of  stuflf  he 
is  made  of.  Many  motive  power  officials  can  show  how  taking 
part  in  the  work  of  the  railroad  clubs,  or  writing  for  the  tech- 
nical press,  has  been  the  direct  means  of  assisting  them  to  secure 
advancement. 

A  young  man  should  never  attempt  to  take  part'  in  a  railroad 
club  discussion  on  the  spur  of  the  moment,  unless  he  is  thor- 
oughly familiar  with  the  subject.  It  must  be  remembered  that 
while  it  is  possible  to  create  a  favorable  impression  by  good 
logic,  clear  cut  expression  and  evidence  of  a  thorough  knowl- 
edge of  the  subject  under  discussion,  it  is  just  as  much  of  a  dis- 
advantage if  the  subject  is  not  handled  properly. 

It  is  always  advisable  to  prepare  a  written  discussion  before- 
iiand.  This  may  be  read,  although,  if  possible,  it  is  better  to 
use  such  notes  as  a  guide  and  to  speak  extemporaneously.  The 
advantage  of  writing  the  discussion  beforehand  is  that  it  crys- 
tallizes  the/^subject  in  one's  mind.  No  matter  how  simple  a  piece 
of  work  you  may  perform  if  you  attempt  to  write  a  description 
of  it  you  usually  find  that  you  have  yet  much  to  learn  concern- 
ing it,  and  often  are  led  to  see  where  you  could  make  a  great 
improvement. 

In  this  connection  the  suggestion  might  be  made  that  the  club 
secretaries  should  try  to  issue  the  advance  papers  as  much  as 
possible  in  advance  of  the  time  of  meeting.  Under  present  con- 
ditions, in  some  of  the  clubs,  the  advance  papers  are  received 
so  late  that  it  is  almost  impossible  to  give  the  proper  amount 
of  time  to  studying  them  before  the  meeting.  The  result  might 
be  not  only  to  make  it  possible  to  have  the  young  men  take  part 
more  generally,  but  some  of  the  older  members  would  come  to 
the  meeting  with  a  clearer  idea  of  the  subject  under  discussion 
and  would  not  waste  the  time  of  the  club  by  talking  to  cross 
purposes.  At  same  time  it  would  make  it  possible  for  the 
speaker  of  the  evening  to  present  the  subject  in  brief  abstract, 
allowing  more  time  for  a  thorough  di.scussion. 


Rapid  Ore  Handling. — There  are  four  machines  at  Cleveland, 
Ohio,  for  unloading  ore  vessels  wliich  can  accurately  weigh  and 
deliver  a  car  load  of  ore  from  vessel  to  car  in  about  seven 
seconds. 


Evening  Classes  at  Columbia. — Columbia  University  will, 
during  the  fall  and  winter,  offer  twenty  evening  courses  espe- 
cially adapted  to  the  needs  of  technical  and  professional  work- 
ers. These  include  work  in  applied  mechanics,  applied  physics, 
architecture,  electricity,  fine  arts,  industrial  chemistry,  mathe- 
matics and  surveying  and  structures.  The  work  will  begin  on 
October  26  and  will  continue  for  twenty-five  weeks.  A  full  de- 
scription of  the  courses  is  contained  in  the  "announcement  of 
extension  teaching,"  which  may  be  obtained  on  application  to 
the  director  of  extension  teaching,  Columbia  University,  New 
York  City. 


Total  Power  Used  in  United  States. — Using  the  data  fur- 
nished by  the  census  returns  of  1900,  1902,  and  1905  as  a  basis 
and  applying  the  prevailing  rate  of  increase  in  the  industries  in- 
cluded in  these  reports,  and  adding  an  equivalent  amount  for 
the  steam  railroads,  it  is  estimated  that  the  total  installed  ca- 
pacity of  prime  movers  in  all  our  land  industries  for  the  year 
1908  approximates  30,000,000  h.p.  The  average  load  on  steam 
and  other  engines  is  much  less  than  their  rated  capacity,  and, 
owing  to  the  overlapping  of  loads,  it  it  probable  that  the  total 
average  load  does  not  exceed  one-third  or  one-quarter  of  this 
amount. — H.  St.  Clair  Putnam  at  the  Conference  on  Natural 
Resources. 


SUGGESTIONS   AS    TO    AN    IMPROVED   SYSTEM   OF 
BILUNG  FOR  REPAIRS  UNDER  M.  C  B.  RULES. 


*■  See  also  December,  1907,  issue,  page  473. 


To  THE  Editor: 

Referring  to  a  suggestion  which  has  been  made  looking  to- 
ward doing  away  with  the  complicated  system  of  billing  for  re- 
pairs under  the  M.  C.  B.  rules  by  billing  for  repairs  at  an  average 
cost  per  mile,  or  per  day,  as  the  rental  is  billed  for.  There  seems 
to  me  to  be  serious  objections  to  this.  In  the  first  place,  it  might 
be  difficult  to  arrive  at  a  rate  per  mile,  or  per  day,  which  would 
be  satisfactory  to  all  the  interests  concerned. 

Presuming  that  this  difficulty  was  ov/ertome  there  would  re- 
main the  seemingly  unanswerable  objection  that  such  an  arrange- 
ment would  inevitably  lead  to  a  neglect  of  equipment ;  it  would 
be  to  every  one's  interest  to  get  rid  of  cars  with  existing  de- 
fects rather  than  to  repair  them.  At  the  present  time,  I  believe 
that  under  the  M.  C.  B.  rules,  while  it  is  not  probable  that  any 
road  can  make  any  money  by  repairing  foreign  cars,  yet  in  mo3t 
cases  there  would  be  such  a  small  loss  that  in  general  the  ten- 
dency is  to  repair  all  defects  as  soon  as  possible  after  their 
happening.  This  is  a  factor  which  must  be  considered  as  of 
great  value.  Under  the  proposed  change  of  the  rules,  the  gen- 
eral tendency  would  be  to  try  to  dispose  of  cars  to  connecting 
lines  with  all  the  existing  defects  they  could  be  nade  to  stand 
for.    This  would  not -seem  to  be  a  desirable  state  of  affairs. 

There  is  another  way  of  doing  away  with  all  the  expensive 
routine  of  billing  for  car  repairs,  and  while  there  are  serious 
objections  to  it,  it  seems  to  me  that  it  would  dispense  with  a 
great  deal  of  the  red  tape  of  the  present  rules  without  the  attend- 
ant difficulty  of  tending  to  prevent  a  general  habit  of  keeping 
foreign  cars  in  a  reasonably  good  state  of  repairs.  My  idea 
would  take  us  back  to  the  old  rules,  and  about  as  far  beyond 
them  as  the  present  rules  are  developed  on  the  side  of  the 
owner  being  responsible  for  all  except  wreck  damage;  for  al- 
though the  rules  make  a  good  many  exceptions  beside  actual 
wreck  damage,  it  is  altogether  probable  that  there  are  "adjust- 
ments'' which  manage  to  throw  almost  all  defects  into  the 
"owner's''  class  unless  they  are  so  serious  as  to  be  beyond  ques- 
tion due  to  a  wreck. 

Now,  if  the  rules  should  be  changed  so  as  to  make  the  deliv- 
ering company  responsible  for  all  defects  on  a  car,  matters  would 
then  be  in  a  condition  where  the  road  which  was  handling  the 
car  would  prefer  to  make  the  necessary  repairs  rather  than  to 
give  its  defect  card  to  the  connecting  road  when  the  car  was 
offered  in  interchange,  and  the  road  receiving  a  car  carrying  a 
defect  card  would  be  likely  to  repair  that  car  at  the  expense  of 
the  delivering  road,  rather  than  let  the  defect  continue,  with 
the  probability  of  causing  further  damage  for  which  it  would 
be  responsible. 

The  most  patent  objection  to  this  method  would  be  the  fact 
that  at  present  prices  it  would  be  in  many  cases  to  the  advantage 
of  the  delivering  road  to  issue  its  defect  card  because  at  present 
M.  C.  B.  prices  it  would  be  probably  cheaper  to  depute  the  work 
to  some  one  else  rather  than  to  do  it  themselves.  My  plan  would 
therefore  involve  the  increasing  of  the  M.  C.  B.  prices  to  such  a 
level  that  there  would  be  a  profit  of  15  or  25  per  cent,  to  the 
road  which  made  repairs  under  the  rules,  on  the  authority  of  a 
defect  card.  It  would  then  be  to  the  advantage  of  the  delivering 
road  to  make  ^he  repairs  itself,  except  under  special  circum- 
stances, and  then  the  road  which  did  the  work  would  profit  at 
the  expense  of  the  road  which  did  not  repair  the  defects  for 
which  it  was  responsible. 

'A  feature  of  this  plan  would  be  that  roads  which  borrowed 
more  equipment  than  they  loaned  would  probably  be  at  a  disad- 
vantage, while  roads  whose  borrowing  did  not  exceed  their 
loaning  would  break  even ;  roads  which  were  loaning  more  than 
they  borrowed  would  probably  be  at  somewhat  of  an  advantage, 
as  compared  with  present  practice,  and  this  would  not  seem  to  be 
an  undesirable  feature. 

The  only  serious  disadvantage  that  I  can  see  in  this  plan  is 
that  there  might  be  a  tendency  on  the  part  of  car  owners  tp 
neglect  the  condition  of  their  own  equipment,  but  since  they 
would  be  responsible  to  a  road  to  which  they  should  deliver  a 
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car  for  the  (li'fcnts  then  existing,  it  seems  that  this  would  cor- 
rect any  tendency  in  that  direction.  This  is  directly  in  opposi- 
tion to  the  present  practice  under  the  M.  C.  B.  rules;  and  1  will 
admit  that  it  would  be  a  pretty  drastic  change :  bui  it  seems 
that  some  radical  change  is  about  due. 

The  constant  petty  changes  in  the  M.  C.  B.  rules,  and  the  in- 
numerable petty  and  sometimes  important  questions  which  are 
brought  up  for  settlement  by  the  arbitration  committee,  are 
leading  to  the  place  where  it  will  be  practically  impossible  for  a 
man  of  not  above  the  general  average  of  intelligence,  from  the 
ranks  of  whom  our  repairmen  and  inspectors  must  be  drawn, 
to  devote  enough  attention  to  the  stutly  of  the  rules  and  the 
arbitration  decisions,  which  supplement  and  sometimes  appear 
to  be  at  variance  with  the  reading  of  the  rules  themselves,  and 
to,  at  the  same  time,  be  a  competent  "practical"  man,  able  to 
handle  successfully  the  actual  work  on  the  cars. 

This  tendency  is  toward  greater  efficiency,  for  it  is  a  well 
tried  out  principle  that  greatest  efficiency  is  attained  by  greatest 
specialization ;  but  it  is  not  reasonable  to  expect  men  to  be 
equally  well  versed  in  more  than  one  specialty.  I  believe  that  we 
could  expect  much  more  effective  and  economical  work  from 
our  inspectors  and  repairmen  if  they  were  relieved  of  the  mak- 
ing of  repair  cards  and  all  the  details  which  of  necessity  accom- 
pany that  work. 

I  think  every  one  connected  with  the  making  of  car  repair 
bills,  and  with  their  checking  when  received  by  the  home  road, 
would  be  interested  in  a  discussion  of  some  rational  method  of 
doing  away  with  the  work  under  the  M.  C.  B.  rules ;  which  work 
is  gradually,  but  surely,  working  toward  that  imdesirable  stage 
popularly  known  as  "re»l  tape."  A.  M.  Orr. 

Cireenville,  Pa. 


possil)iiity  of  crystallization,  which  is  the  result  of  local  vibra 
tions.  The  metal  in  the  shank  is  softer  than  the  rest  of  the  dril' 
and  the  corkscrew  action  has  a  tendency  to  force  it  inore  tightly 
into  its  socket,  thereby  securing  a  firm  fit ;  there  is  not  the  pos- 
sibility of  a  loose  fit  such  as  sometimes  occurs  with  solid  taper 
shanks  which  are  slightly  defective  and  which  often  throw  all 
the  strain  on  the  tang,  twisting  it  off. 

The  combination  of  a  tightly  fitting  shank  and  a  tang  of  high 
speed  steel  of  great  strength  practically  eliminates  twisting  ofT 
this  portion  of  the  drill  with  the  resultant  chewing  up  of  tlu 
socket.  These  drills  are  manufactured  by  the  Hackett  High 
Speed  Drill  Company,  90  West  street.  New  York.  The  drill  was 
designed  and  patented  by  George  E.  Hackett,  who  was  for  some 
time  connected  with  the  mechanical  engineering  department  of 
the  Central  Railroad  of  New  Jersey,  and  who  has  spent  three 
years  in  developing  and  testing  the  drill. 


BURNING  SHAVINGS  IN  POWER  PLANTS. 


With  modern  coa!  handling  machinei>.  including  mc^h'.inical 
grates  and  overhead  coal  bunkers,  it  is  a  question  whet'^cr  the 
shavings  are  not  more  bother  than  they  are  worth,  and  we  have 
known  cases  where  it  was  cheaper  to  burn  coal  than  to  go  to  the 
expense  of  cutting  up  the  old  car  sills.  The  planing  mill  is, 
and  always  will  be,  an  inflammable  building.  The  contents  arc 
exceedingly  liable  to  catch  on  fire,  and  even  if  the  building  was 
fireproof  there  could  be  sufficient  heat  generated  by  the  burning 
contents  of  the  planing-mill  to  ruin  it.  This  being  the  case,  if  it 
is  in  close  proximity  to  the  power  house,  the  most  important 
building  of  the  whole  outfit  would  be  endangered,  and  this  is 
rendered  still  more  critical  by  tlie  fact  that  the  fire  pumps  for 
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HACKETT  HIGH  SPEED  DRILL. 


The  Hackett  high  speed  drill  is  twisted  from  specially  finished 
bars  of  high  speed  steel.  The  twist,  as  may  be  seen  from  the 
illustration,  extends  from  the  point  of  the  drill  to  the  tang  and 
the  shank  is  therefore  of  a  skeletonized  cylindrical  form.  It  is 
claimed  that  this  design  saves  50  per  cent,  in  the  weight  of  the 
steel  used,  as  compared  to  an  ordinary  twist  drill.  The  only 
machining  required  is  to  clean  a  few  ounces  of  material  off  the 
edge  of  the  blank  from  which  the  drill  is  twisted,  leaving  the 
skin  of  the  greater  part  of  the  forging  intact.  The  dangerous 
temperature  strains,  which  are  responsible  for  the  breakage  of 
so  many  high  speed  drills,  are  practically  eliminated  because  of 
the  uniform  section  of  the  drill. 

As  practically  all  drill  presses,  air  motors,  ratchets,  turning 
and  boring  machines  are  equipped  for  the  use  of  Morse  taper 
shanks  it  was  recognized  that  the  new  drill  should,  if  possible, 
meet  these  requirements;  not  only  does  the  skeletonized  shank 
meet  all  the  requirements  of  the  solid  taper  shank,  but  it  pos- 
sesses some  additional  advantages.  The  principal  advantages  of 
the  solid  taper  shank  are  that  a  perfect  alignment  is  secured  and 
it  permits  ease  of  insertion  and  removal.  The  latter  point  is 
especially  important  when  it  is  considered  that  a  high  speed  drill 
requires  only  about  fifteen  seconds  to  drill  an  inch  in  depth. 
Changing  the  drill,  even  imder  the  most  favorable  circumstances, 
may  therefore  often  require  several  hundred  per  cent,  more  time 
than  the  actual  drilling. 

The  skeletonized  design  diffuses  the  tough,  specially  hammered 
surface  of  the  material  into  the  general  structure,  thus  increas- 
ing it  in  stiffness  and  strength.  This  design  of  shank  does  not 
allow  the  strains  to  become  localized,  but  permits  the  drill  to 
bend  in  a  manner  not  unlike  a  leaf  spring,  thus  preventing  the 


fighting  the  very  fire  which  is  dreaded  are  generally  located  in 
tiic  power  house,  and  this  would  be  endangered  by  its  proximity 
to  the  planing  mill. 

The  constant  speed  of  tools,  which  is  a  characteristic  of  all 
woodworking  machinery,  lends  itself  particularly  to  the  use  of 
alternating  current  motors  whose  non-commutation  (and  corre- 
sponding sparklessncss)  is  particularly  valuable  in  an  atmo- 
sphere full  of  sawdust.  Alternating  current  can  be  distributed 
at  great  distances  with  satisfactory  economy,  and  permits  plac- 
ing this  dangerous  fire  risk  at  a  safe  distance  from  the  central 
power  house,  and  this  advantage  should  not  be  overlooked. 
There  can  be  plenty  of  use  made  of  the  shavings  from  the  plan- 
ing mill  by  locating  a  small  boiler  near  by  and  allowing  this  to 
provide  steam  for  the  dry  kiln,  and  in  the  winter  time  also  for 
heating  the  planing  mill.  This  will  dispose  of  the  troublesome 
question  of  handling  the  shavings,  and  yet  will  keep  the  wood- 
working department  away  from  the  most  important  building  in 
the  whole  outfit. — G.  R.  Henderson,  Canadian  Railivay  Club. 


The  Largest  Hydraulic  Dredge. — The  Russian  Government 
has  recently  received  the  most  powerful  dredge  ever  constructed. 
It  was  designed  by  Lindon  W.  Bates  of  New  York  and  all  of 
the  electrical  equipment  was  furnished  l)y  the  General  Electric 
Co.  It  was  built  at  the  Liege  Works  of  the  Societe  John  Cock- 
erill.  The  dredge  is  in  two  parts,  each  half  being  216  ft.  long, 
311/2  ft.  wide  and  having  a  light  draught  of  4  ft.  It  is  electrical- 
ly controlled  and  propelled,  each  half  having  a  600  kw.  gen- 
erator driven  by  a  quadruple  expansion  engine.  The  whole 
dredge  has  a  capacity  of  7,000  cu.  yds.  hourly  in  favorable  ma- 
terial. This  gives  a  capacity  of  2,000,000  cu.  yds.  monthly  work- 
ing ID  hours  a  day. 
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PERSONALS. 


W.    M.    Saxton    lias   been    appointed   locomotive    foreman   of 
he  Grand  Trunk  Pacific  Ry.  at  Bigger,  Sask. 


B.  J.  Peasley  has  been  appointed  master  mechanic  o^  the 
Missouri  Pacific  Ry.  at  Ferriday,  La.,  succeeding  J.  Schumacher, 
ransferred. 


A.  H.  Gairns  has  been  appointed  master  mechanic  of  the 
Oregon  Short  Line  at  Pocatcllo,  Idaho,  succeeding  Henry 
Carrick,  assigned   to  other   duties. 


E.  F.  Jones  has  been  appointed  acting  master  mechanic  of 
the  Chicago  &  Western  Indiana  R.  R.,  in  place  of  P.  H.  Peck, 
who  has  been  granted  a  leave  of  absence. 


C.  B.  Williams  has  been  appointed  general  storekeeper  of 
ilic  Central  R.  R.  of  New  Jersey,  with  office  at  Elizabcthport, 
N.  J.,  succeeding  W.  F.  Girten,  resigned. 


Charles  H.  Osborn  has  been  appointed  assistant  superin- 
tendent of  the  car  department  of  the  Chicago  &  Northwestern 
Ry.,   with   headquarters   at   the    Chicago    shops. 


J.  J.  Sullivan,  master  mechanic  of  the  Louisville  &  Nash- 
ville Ry.  at  Louisville,  Ky.,  has  been  transferred  as  master 
mechanic  to  New  Decatur,  Ala.,  succeeding  H.  C.  May. 


H.  C.  May,  master  mechanic  of  the  Louisville  &  Nashville 
Ry.  at  New  Decatur,  Ala.,  has  been  transferred  as  niaster  me- 
chanic at   South   Louisville,   succeeding  W.   L.   Tracy,   resigned. 


G.  W.  Taylor,  master  mechanic  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry.  at  Newton,  Kan.,  has  been  appointed  superin- 
tendent of  motive  power  of  the  San  Antonio  &  Aransas  Pass 
Ry.,   with   headquarters   at   San   Antonio,   Texas. 


George  WagstafF,  formerly  supervisor  of  Ijoilers  af  the 
New  York  Centiral  Lines,  has  entered  the  service  of  the 
.\mcrican  Locomotive  Equipment  Co.,  instead  of  the  Railway 
Materials  Co.,  as  announced  in  the  previous  issue. 


W.  L.  Tracy,  formerly  division  master  mechanic  of  the 
Louisville  &  Nasliville  Ry.  at  South  Louisville,  Ky..  has  been 
appointed  assistant  superintendent  of  machinery  of  the  Mis- 
souri  Pacific   Ry.,   with   headquarters   at   Kansas   City,   Mo. 


David  Patterson  has  been  appointed  master  mechanic  of 
tiie  Kansas  &  Oklahoma  division  of  the  Kansas  City,  Mexico 
&  Orient  Ry.,  and  J.  S.  Hardie  has  been  appointed  general 
foreman  of  tlic  car  department,  both  with  headquarters  at 
Fairview,  Okla. 


Frank  Howard  has  resigned  as  general  foreman  of  the  car 
department  on  the  Eastern  division  of  the  Wabash  R.  R.  Mr. 
Howard  began  railroad  work  in  1869  on  the  Missouri.  Kansas 
&  Texas  Ry.,  and  has  been  at  the  head  of  the  car  department 
of  the  Wabash  since   1885. 


Peter  H.  Peck,  past  president  of  the  American  Railway 
-Master  Mechanics'  Association,  member  of  the  arbitration 
committee,  M.  C.  B.  Association,  and  past  president  and 
treasurer  of  the  Western  Railway  Club,  has  received  a  leave 
of  absence  from  his  position  as  master  mechanic  of  the  Chi- 
cago &  Western  Indiana  Ry.,  which  practically  terminates  a 
term  of  twenty-one  "years  service  with  that  company. 


G.  E.  Carson,  master  car  builder  of  the  Pittsburg  &  Lake 
I'-rie  R.  R.,  at  McKees  Rocks,  Pa.,  has  resigned,  to  take  a 
similar  position  with  the  New  York  Central  &  Hudson  River 
R.  R.,  at  West  Albany,  N.  Y.  Mr.  Carson  is  succeeded  by 
Mr.   Samuel  Lynn,  at  present  car  foreman. 


Charles  J.  D.  Donahoe,  for  many  years  identified  with  the 
motive  power  department  of  the  Lake  Shore  &  Michigan 
Southern  Ry.,  and  since  then  secretary  to  the  vice-president 
of  the  New  York  Cenfral  Lines  at  Chicago,  has  resigned  to 
become  secretary  to  W.  H.  Marshall,  president  of  the  Ameri- 
can Locomotive  Co. 


Adam  Bardsley,  until  recently  general  master  mechanic  of 
the  Gulf  &  Ship  Island  Railroad,  died  at  his  home  in  Brad- 
ford, Pa.,  on  August  19.  Mr.  Bardsley  was  a  native  of  Eng- 
land, and  began  his  railroad  career  in  this  country  in  1873. 
He  occupied  successively  the  positions  of  master  mechanic  on 
the  Northern '  Pacific  R.  R.,.  master  mechanic  on  the  Buffalo, 
Rochester  &  Pittsburgh  R.  R.,  traveling  representative  of  the 
American  Locomotive  Company  and  general  niaster  mechanic 
of  the  Gulf  &  Ship  Island  R.  R.  Deceased  was  sixty  years  of 
age. 


BCX>KS. 


American  Railway  Engineering  &  Maintenance  of  Way  Associa- 
tion.— Proceedings   of   the   ninth   annual   convention.     Pub- 
lished under  the  direction  of  the  committee  on  publications. 
W.  D.  Pence,  editor,  Madison,  Wis. 
This  volume  of  proceedings  includes  the  complete  reports  and 

discussions  thereon  at  the  convention  held  in  Chicago  last  March. 

In  addition  to  reports  there  are  included  the  personnel  of  the 

different  committees,  copy  of  the  constitution  and  by-laws  and 

a  list  of  the  members  of  the  association. 

How  to  Build  Up  Furnace   Efficiency.      By  Joseph  W.   Hays, 
Pamphlet   size.      44   pages.      Published   by  the  author,  6ot 
Hartford  Bldg.,  Chicago,  111.     Price,  50  cents. 
The  subject  of  gas  analysis  and  its  practical  value  are  not 
generally  understood  or  appreciated  by  operating  engineers.   The 
author  of  this  pamphlet,  who  is  a  practical  combustion  engineer 
and  has  published  a  number  of  works  on  furnace  efficiency,  rec- 
ognized this  condition  and  has  attempted  to  fill  the  void  in  a  very 
practical  treatise,  which  will  be  within  easy  comprehension  of 
the  ordinary  operating  engineer  and  lead  him  to  improve  hi* 
furnace  efficiency  in  a  scientific  manner. 

Universal  Directory  of  Railway  Officials.     1908  edition.     Com- 
piled under  the  direction  of  S.  Richardson  Blundstonc,  editor 
of  the  Raihvay  Engineer.     Published  by  the  Directory  Pub- 
lishing Company,  Ltd.,  3   Ludgatc  Circus   Buildings,   E.   C, 
London.     United  States   representative,  A.  Fenton  Walker. 
143  Liberty  street.  New  York.     Price,  10  shillings  ($2.50). 
This  directory  is  the  most  complete  and  valuable  work  of  its 
kind  and  presents  complete  information  as  to  the  length  of  line, 
gauge,  number  of  locomotives  and  cars,  as  well  as  a  directory 
of  all  of    the  officers  ot      every  steam    railroad  in    the  world- 
The  street  railways  of  the  United  Kingdom  are  also  included. 


CATALOGS 


IN  WRITING   FOR  THESE   PI.EASE  MENTION 
THIS  JOURNAI,. 


"Tki:  Way  to  Forget"  is  the  title  of  a  very  interesting  story  being  issued 
by  the  Triumph  Electric  Company,  Baymiller  and  Sixth  streets,  Cincinnati. 


Giant  Talks.— The  Coburn  Trolley  Track  Mfg.  Co.,  of  Holyoke,  Mass., 
publishes  monthly  n  small  magazine  having  the  above  title.  The  reading 
matter  carries  a  convcrsatit^nal  tone  and  serves  to  ilUistratf  the  advan- 
tages of  this  type  of  trolley  track.  .  '  y-; .' 


Metal  Weati'er,  Strips.— The  Frost  Railway  Supply  Company,  Penob- 
scot r.ldg.,  Detroit,  is  issuing  a  small  booklet  illustrating  and  describing 
metal  weather  strip?  for  railway  coaches.  These  strips  keep  the  dust  out 
of  the  cat  and  absolutely  prevent  the  windows  from  rattling. 


Revolving  Steam  Shovels. — The*  Browning  Manufacturing  Co.,  Mans- 
field, O.,  is  issuing  3  catalog'  devoted  chiefly  to  illustrations  showing  the 
Browning  standard  steam  shovels  of  the  revolving  type,  which  are  light  in 
weight  and  have  a  very  large  radius  of  action.  They  can  also  be  used  as 
locomotive   cranes   if   desired. 
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HYDKAin.ic  Pumps. — Dean  Bros.  Steam  I'ump  Works,  Indianapolis,  Ind., 
is  issuing  catalog  "No.  71,  which  contains  about  40  pages  of  descriptive  mat- 
ter and  illustrations  showing  hydraulic  pumps  for  all  purposes.  These 
pumps  can  be  furnished  to  deliver  pressures  as  high  as  8,000  lbs.  per  sq. 
in.  Vacuum  and  compressed  Sir  pumps  are  also  being  manufactured  by  this 
company  and  are  shown   in  this  catalog. 


Trigonometric  Slide  Rule. — M.  J.  Eichhorn,  electrical  engineer,  5759 
Aberdeen  street,  Chicago,  has-  devised  a  new  type  of  slide  rule,  which  is 
intended  to  supplement  the  present  types  of  rules  and  has  si>ecial  use  in  the 
matter  of  the  solution  of  triangles,  being  provided  with  new  graduations 
for  that  purpose.  A  leaflet  is  being  issued  giving  the  principles  upon 
which  this  rule  is  based  and  can  be  obtained  by  any  one  interested. 


AuT.iciiNOUS  Welding. — Tlie  Davis- Bournonville  Co.,  West  Street  Build- 
ing, New  York,  is  issuing  an  illusttated  catalog  on  the  subject  of  oxy-acety- 
lenc  welding  and  cutting  a;>paratiis.  The  catalog  describes  in  detail  the 
process  of  cutting  and  welding,  as  well  as  the  apparatus  in  which  the  gases 
arc  g'"neratcd  and  combined.  TaMes  of  the  cost  for  welding  sheets  from 
1/32  to  yi  in.  and  over  and  for  cutting  sheets  over  lyi  in.  are  included. 


CuiCAOt>  Pnel.matic  Drill  Co. — The  advance  sheets  of  Catalog  No.  26, 
covering  the  section  devoted  to  the  Franklin  air  compressor,  is  being  issued 
by  this  company  from  its  general  offices  in  the  Fisher  Bldg.,  Chicago.  This 
type  of  compressor,  introduced  about  eight  years  ago,  has  become  very 
popular  and  new  styles  and  sizes  arc  constantly  being  added  as  demand 
arises  for  them.  The  present  catalog  covers  about  100  different  styles  and 
sizes. 


N£W  Weston  Eihctric  In.stuuments  — The  Weston  Electric  Instrument 
Co.,  Newark,  N.  J.,  is  issuing  a  small  leaflet  containing  a  brief  preliminary 
description  of  new  instruments  which  are  now  being  put  on  the  market. 
These  consist  of  a  new  switchboard  alternating  current  ammeter  and  volt- 
meter, new  portable  alternating  current  ammeter  and  voltmeter  and  a 
new  direct  current  switchboard  instrument.  The  catalog  gives  the  sizes  and 
pricts  at  which  each  one  of  these  instruments  can   be   furnished. 


Indicators. — The  Ameiican  Steam  Gauge  &  Valve  Mfg.  Co.,  Boston, 
Mass.,  is  issuing  a  new  cat.ilog  on  the  subject  of  the  American  Thompson 
improved  indicatcr.  The  catalog  is  very  complete,  showing  a  variety  of 
desipns  of  this  tyi>e  of  iudicator  and  also  a  complete  line  of  attachments 
and  instruments  for  use  in  connection  with  indicators.  Full  instructions  are 
gi-  en  for  the  proper  method  of  taking  care  of  these  instruments,  attaching 
them  to  the  engines  and  how  to  make  diagrams.  A  number  of  pages  arc 
also  devoted  to  extracts  from  Hill's  Manual  on  the  benefits  to  be  derived 
from  the  information   ascertained  by  the  use  of  indicators. 


Electrical  Machinfp.y. — One  of  the  publications  issued  by  the  General 
Klectnc  Company,  Schenectady,  N.  V.,  during  the  past  month  is  bulletin 
No.  4617,  covering  the  subj«-ct  of  small  size  direct  connected  generating 
.«iets.  These  are  driven  with  steam  engines  and  are  furnished  in  sizes  from 
2Ji  to  75  kw.  Another  publication,  which  is  given  the  number  of  3G87, 
gives  a  brief  history  of  the  material  used  in  transformer  construction  and  is 
entitled  "Transformer  Steel.'  I'.ullctin  No.  4612,  which  will  be  of  interest 
to  owners  of  electric  automobiles,  illustrates  and  describes  a  combination 
ammeter  niid  voltmeter  specially  dtsipned  for  that  service. 


Generators  and  Moron-*. — The  Northern  Electric  Mfg.  Co.,  Madison, 
Wis.,  is  issuiiiK  a  couple  of  lu-w  bulletins,  one  devoted  to  type  L  engine 
driven  generators,  which  is  ntiinbered  55.  and  has  been  compiled  to  set 
fotth  engineering  facts  in  a  concise  manner  and  also  contains  electrical 
information  of  a  general  character  that  is  very  interesting.  Bulletin  No. 
56  is  en  the  subject  of  belted  motors  and  generators  which  have  been  on 
the  market  foi  some  time  and  are  furnished  in  a  range  of  sizes  and  s{>eeds 
to  meet  the  ordinary  rcfiuirements.  A  number  of  small  leaflets  are  also 
being  issued,  among  which  iniglif  be  mentioned  No.  154  on  electric  emery 
grinders. 


Elf-CTRIc  Motor  and  Trailer  Trucks. — A  pamphlet  just  issued  by  the 
American  U)C(miotivc  Company,  which  besides  being  a  catalog  of  the  dif- 
lerent  designs  and  tyjyes  of  electric  motor,  locomotive  and  trailer  trucks 
for  all  classes  of  sc-rvice,  manufactured  by  the  company,  contains  consider- 
able useful  data  on  electric  railway  equipment,  making  it  a  valuable  book 
of  reference  for  general  managers,  master  mechanics  and  engineers. 

The  pamphlet  contains  114  pages,  the  first  57  of  which  are  devoted  to 
illustrations  and  descriptions  of  the  different  standard  and  special  types  of 
electric  trucks  built  by  the  company.  The  descriptive  matter  gives  briefly 
the  characteristic  ffjtures  of  each  dift'erent  type  and  in  the  majority  of 
instances  each  truck  is  illustrated  by  reproductions  from  photographs  show- 
ing the  side  and  perspective  views  and  also  by  an  assembled  drawing  giving 
the  principal  dimensions,  weights  and  other  important  data.  Then  follow 
illustrations  of  a  few  cars  equipped  with  the  company's  trucks,  the  principal 
data  for  the  car  illustrated  being  given  under  each  view.  The  remainder 
of  the  pamphlet  is  devoted  to  illustrations  and  data,  conveniently  arranged, 
on  electric  railway  equipment.  In  this  chapter  are  included  the  standards 
a<loptcd  by  the  American  Street  &  Interurban  Railway  Engineering  Associa- 
tion; illustrations  tosrther  with  tables  of  weights  of  different  makes  of 
electric  truck  journal  boxes;  illustrations  and  table  of  capacities  of  ball- 
bearing center  and  iide  bearings   for  electric  trucks;    illustrations  showing 


different  styles  of  tire  fastenings,  sections  and  tables  of  weights  of  cast  iron, 
steel  tire*',  rolled  steel  and  solid  forged  truck  wheels;  principal  dimension- 
of  street  railway  motors  manufactured  by  the  General  Electric  Company 
and  VVest'ngbouse  Electric  &  Manufacturing  Company;  data  on  air  brake 
equipment  manufactured  by  General  Electric  Company,  Westinghouse  Trac 
tion  Brake  Company  and  National  Brake  &  Electric  Company;  a  Uble  oi 
data  relative  to  standard  car  equipment  of  electric  railways  in  the  United 
States  and  Canada;  a  table  of  location  of  third  rails;  a  list  of  names  of 
the  parts  of  an  interurban  combination  passenger  and  baggage  car  manu 
factured  by  the  Jewctt  Car  Company;  a  table  of  dimensions  and  weight- 
of  car  bodies  manufactured  by  the  Cincinnati  Car  Company;  a  list  of  names 
ot  all  parts  of  the  American  I^icomotive  Company's  standard  Type  A  high 
speed  truck  and  material  specifications. 


NOTES. 


Crockek- Wheeler  Company.— A  new  office  of  this  company  has  been 
opened  in  the  Gumbel  Building,  Kansas  City,  Mo.  It  will  be  in  charge  of 
A.   W.  Payne. 


Wm.  J.  Smith  &  Co.  -  Messrs.  Fred  Ward  &  Son.  First  and  Howard 
streets.  San  Francisco,  Cal.,  have  been  appointed  Pacific  coast  agents  of  the 
above  company,  whose  main  office  is  in   New  Haven,  Conn. 


Latrobk  Steel  Coupler  Co.— John  Havron  has  resigned  as  president  of 
the  Rogers  Locomotive  Works  to  take  a  position  as  western  representative 
of  the  above  company.  His  office  will  be  in  the  Old  Colony  Building, 
Chicago. 


Baldwin  Loco.aoTivE  Works.— Law  ford  II.  Fry,  technical  representative 
of  the  Baldwin  Locomotive  Works  in  Euroi)c,  is  transferring  his  hcad- 
iiuartcrs  from  London  to  Paris,  where  he  is  opening  an  office  at  56  Boule- 
vard Haussinann. 


American  Specialty  Company. — H  L.  Mills,  formerly  in  the  sales  de- 
partment of  the  Whiting  Foundry  Equipment  Company,  has  resigned  to 
accept  the  presidency  of  the  American  Specialty  Company,  1440  Monadnock 
Uidg.,  Ciiicago,   which  is  marketing  the  "Use-Em- Up"  drill   sockets. 


.S.  F.  Bowser  &  Co. — Frank  T.  Ilyndman,  formerly  mechanical  superin- 
tendent of  the  N.  Y..  N.  H.  &  H.  R.  R.,  has  been  appointed  eastern  rail- 
road reiircscntative  of  the  above  company.  Mr.  Ilyndman  takes  the  place 
of  Wm.  A.  Pitcher,  who  met  his  death  in  the  Avelinc  Hotel  fire  at  Fort 
Wayne,  Ind.,  last  May. 


Bettexdorf  Axle  Company.— This  company  announces  that  its  rapidly 
increasing  business  is  compelling  an  extension  of  its  plant  and  machinery 
e<|uipm'^nt  at  Belteniorf,  a  suburb  of  Davenport,  la.  Several  years  ago  it 
obtained  sufficient  space  to  enable  it  to  manufacture  all  classes  of  railway 
e<i;npment,  including  the  building  of  complete  railway  cars. 


CuTi.ER-nAM.MER  Mn;.  Co.  Announcement  is  made  by  the  National 
Battery  tompany,  of  Buffalo,  that  the  receivership  under  which  it  has  been 
operaliiig  since  :ast  Xi-venibir  was  terminated  on  August  19.  The  full 
control  of  the  reorganized  company  has  been  secured  by  the  Cutler-llani- 
iiier  ^Hg.  Co.  of  AMwarkte,  Wis.  The  plant  in  Buffalo  will  continue  to  be 
operated  as  heretofore. 


Locomotive  Appliance  Company. — At  the  first  regular  meeting  of  the 
board  of  directors  of  the  alime  company  the  following  officers  were  elected: 
C.  A.  Thompson,  president;  Ira  B.  Keglcr,  1st  vice-president;  H.  S.  Gray, 
2nd  vice-president;  Willis  C.  .Si|uire,  3rd  vice-president  and  treasurer; 
W.  II.  England,  secretary  and  assistant  treasurer,  and  E.  H.  Allfrcc, 
mechanical    engineer. 


Annual  Repokt  of  txie  American  Locomotive  Company. — The  seventh 
annua!  report  of  the  directors  of  the  American  Locomotive  Company,  which 
gives  the  financial  condition  of  the  company  for  the  year  ending  June  30. 
11»08,  is  l)ein>4  issued.  It  siiows  that  there  was  a  decrease  of  over  twelve 
millior  dollars  in  the  gross  and  over  one  and  thrcc-quartcr  million  dollars 
in  the  net  earnings  of  the  company  for  the  year. 


American  Society  of  .Meciiankal  Engineers. — The  season  of  profes- 
sional meetings  of  the  A.  .^.  M.  E.  will  be  opened  on  Tuesday  evening, 
Octob.-r  13.  by  a  meeting  of  tlie  Gas  Power  section  in  the  Engineering 
Societies  Building,  New  York.  Two  pa|>ers  will  be  read,  one  by  E.  A. 
Harvey  on  "Gas  i'roduccr  Plants,"  eontainiiii;  data  of  costs,  performances, 
etc..  and  one  by  N.  T.  Harrington,  giving  results  of  tests  of  producer 
]>lants. 


Adkeon  Mkc.  Co. — This  company,  whose  home  office  will  be  in  the 
-Stcurily  Building,  St.  Louis,  and  Chicago  office  at  300  Western  Union 
ISuilding,  has  been  organized  for  the  purpose  of  manufacturing  and  sell- 
ing railway  supplies.  It  will  represent  in  the  southwest  the  following  com- 
panies: American  Brake  Shoe  &  Foundry  Company;  Steel  Car  Forge  Com- 
Iiany;  Pittsburgh  Lamp  Brass  &  Glass  Company;  Acme  Pipe  Clamp  Co., 
and  will  also  manufacture  on  its  own  account  several  railway  specialties. 
The  organizers  of  this  company  are  E.  L.  Adreon,  Jr..  D.  R.  Nciderlander 
and  Wm.  Miller. 


STANDARD   FIFTY   TON   GONDOLA   COAL   CAR. 


Virginian  Railway. 


The  Virginian  Railway  extends  from  the  coal  fields  of  West 
Virginia  to  tidewater  and  has  been  constructed  throughout  with 
the  idea  of  hauling  trains  of  very  heavy  tonnage.  The  rated 
train  load  over  the  line  will  be  80  loaded  cars  or  about  6,000  tons 
behind  the  locomotive.  This  road  diflfers  from  most  other 
American  railways  in  the  fact  that  there  will  be  comparatively 
little  interchange  traffic  and  the  equipment  can  be  designed  for  the 
service  desired  with  the  assurance  that  it  will  always  be  available. 
This  service,  in  the  case  of  the  coal  cars,  will  be  very  severe,  for, 
in  addition  to  the  heavy  rated  train  load,  the  unloading  will  be 
by  Hewlett  unloading  machines,  in  which  the  car  is  clamped  in 
a  framework  and  turned  over  bodily.  This  is  severe  treatment 
and  cars  to  stand  up  under  it  must  be  specially  designed  with 
this  service  in  view.  It  is  with  all  of  these  points  in  mind  that 
the  car  illustrated  herewith  has  been  designed.  The  designer 
was  not  hampered  by  restriction   as   to  clearance   or   rules  of 


The  body  bolster  consists  of  two  diaphragms  on  each  side  of 
the  center  sills,  set  back  to  back,  each  formed  of  a  5/16  in.  plate 
with  a  flange  3%  in.  wide  all  the  way  around.  These  diaphragms 
are  flanged  to  fit  the  center  and  side  sills  to  which  they  are 
securely  riveted.  The  cover  plate  consists  of  the  14  in.  floor 
plate  and  a  7/16  x  16  in.  plate  above  this,  both  of  which  are 
securely  riveted  to  the  flanges  of  the  diaphragms.  There  is  a 
1/2  X  16  in.  bottom  cover  plate  extending  continuous  below  the 
center  sills  to  a  point  just  beyond  the  side  bearings.  A  cast  steel 
center  casting  fits  between  the  center  sills  and  is  held  by  four  of 
the  same  rivets  securing  each  diaphragm  to  the  sills.  A  flanged 
5/16  in.  plate,  4^  in.  deep,  forms  a  backing  and  stiffener  be- 
tween the  diaphragms  just  above  the  side  bearings. 

Between  the  bolsters  there  are  three  single  deep  diaphragms, 
between  the  side  and  center  sills  on  each  side  of  the  same  size 
and  shape  as  at  the  bolster ;  also  four  flanged  intermediate  cross 
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other  systems  and  has  developed  a  construction  which  in  many 
respects  is  novel  and  admirable. 

Although  the  unloading  is  normally  to  be  done  by  machines 
it  was  deemed  advisable  to  furnish  four  small  bottom  doors, 
wjiich  close  flush  with  the  floor,  for  use  on  the  ordinary  type  of 
coal  pockets.  These  doors  are  arranged  two  on  cither  side  and 
staggered  as  shown  in  the  plan. 

Consideriitg  the  details  of  the  design,  and  referring  to  the  ac- 
companying illustrations,  it  will  be  seen  that  the  center  sills  con- 
sist of  two  15  in.,  40  lb.,  channels  set  back  to  back,  about  13  in. 
apart  and  extending  continuous  for  the  full  length  of  the  car. 
1  hcse  are  reinforced  between  the  bolsters  by  a  3^  x  3  in.,  6.6 
lb.,  angle  riveted  opposite  the  lower  flanges  and  a  20  x  5/16  in. 
top  cover  plate  also  extending  between  the  bolsters.  The  side 
sills  consist  of  a  10  in.  built  up  channel,  the  web  of  which  is 
formed  by  the  extension  of  the  J4  i"-  side  plates,  the  lower  flange 
by  a  3  X  3]4  in.,  6.6  lb.,  angle  and  the  upper  flange  by  the  14  in. 
floor  plate,  which  is  flanged  upward  2^  in.  and  riveted  to  the 
side  sheets.  This  built  up  structure  is  stiffened  by  the  side  posts 
which  extend  to  the  boltoin  of  the  side  sheets,  being  spaced 
about  2  ft.  9  in.  apart.  :  ;•'•  ' 


bearers  and  two  channel  iron  cross  bearers.  The  construction 
at  the  deep  diaphragm  cross  bearers  is  the  same  as  at  the  bolster, 
except  that  there  is  no  cover  plate  at  the  top,  the  diaphragm 
simply  being  riveted  to  the  floor  sheets  and  no  filling  piece  be- 
tween the  center  sills.  The  shallow  diaphragms,  which  are 
shown  in  one  of  the  details,  are  flanged  in  the  same  way  as  the 
deep  ones  to  fit  around  the  side  sills  and  to  the  upper  part  of 
the  center  sills.  There  are  flanged  filling  pieces  between  the 
center  sills  at  these  points.  The  two  channel  iron  cross  bearers 
are  located  nearest  to  the  bolster  and  consist  simply  of  6  in.,  8 
lb.,  channels  secured  with  angle  irons  to  the  side  and  center 
sills  and  riveted  to  the  floor  sheet. 

The  side  posts  are  of  4  in.,  10.3  lb.,  Z  bars,  reinforced  by  a  3 
X  3J/2  in.  angle  for  about  2  ft.  up  from  the  bottom.  The  side 
sheets,  of  %  in.  steel,  are  in  three  sections  on  each  side,  the 
join  being  covered  by  a  7  in.,  1254  lb.,  channel,  which  takes  the 
place  of  the  side  post  at  these  points.  The  channel  side  posts 
come  opposite  the  deep  diaphragm  cross  bearers.  The  sides  are 
5  ft.  high  inside  and  are  capped  with  a  special  shaped  bulb  angle, 
a  section  of  which  is  shown  in  one  of  the  illustrations.  At  the 
corners  angle  irons  form  the  posts  and  the  end  and  side  bulb 
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angles  are  connected  by  a  casting.  Inside  the  body  at  tbe  center 
post  is  a  stiflfencr  formed  of  a  j^  in.  flanged  steel  plate  wbich 
has  a  bearing  of  103/2  in.  at  the  bottom  and  extends  nearly  to 
the  top  of  the  sides.  Pockets  are  secured  on  the  inside,  opposite 
the  posts,  for  the  insertion  of  stakes  when  the  car  i:;  used  for 
carrying  lumber. 

The  end  construction  consists  of  %.  in.  plates  stiffened  by  two 
horizontal  Z  bars  and  by  vertical  stiflFeners  on  the  inside,  one 
over  each  center  sill,  of  the  same  shape  and  construction  as  is 
used  in  the  center  of  the  side  sheets. 

The  most  careful  attention  has  been  given  in  this  car  to  the 
matter  of  draft  rigging  and  its  attachments.  The  details  at  this 
point  are  shown  in  one  of  the  illustrations  and  it  will  be  seen 
that    the  end   sill,   which   consists   of   a    10   in.   cliannel,   extends 


f'0( 


4'- 


■Stcfion  A- 8. 


(  > 


nearly  3  in.  above  the  floor  level  and  is  secured  to  the  flanged 
edge  of  the  >4  in.  floor  sheet  as  well  as  the  end  sheet.  The  cen- 
ter sill  is  cut  away  to  clear  the  end  sill,  which  gives  a  clearance 
of  7^8  in.  above  the  bottom  of  the  center  sill  for  the  pas.sage 
of  the  coupler  shank.  A  pressed  steel  gusset  plate  f>ts  between 
tlie  center  sills  and  backs  up  the  lower  edge  of  the  end  sill  and 
similar  plates  are  provided  outside  of  the  center  sills,  extending 
nearly  to  the  end  of  the  wooden  buffing  block.  A  ^i  x  7  in. 
sheet  is  pressed  into  a  U  shape  and  fits  between  the  center  sills 
at  the  end  stiffening  them  and  forming  a  support  for  the  wooden 
l)ufling  block.  Since  the  type  of  draft  gear  has  not  yet  been  de- 
cided upon,  the  location  and  construction  of  the  follower  stop 
castings  are  not  given.  The  construction  is  such  as  to  give  the 
coupler  a  i^4  •".  side  clearance  at  the  end  of  the  pocket. 
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The  use  of  a  buffer  block  is  not  new,  but  its  arrangement  in 
this  case  is  somewhat  novel.  The  iron  blocks,  or  buffers,  are 
rounded  only  on  the  outer  half,  the  inner  section  being  flat,  and 
are  backed  up  by  an  8  x  lo  in.  oak  block,  which  boars  directly 


school  work  from  all  parts  of  the  U.  S.  will  begone  of  the  feat- 
ures of  the  convention.  .-/.-■  r' . 
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against  the  end  sill.  Experiments  in  a  testing  machine  indicated 
that  an  oak  block  8  in.  thick  could  be  compressed  for  i  in.  and 
would  recover,  giving  a  diagram  which  was  practically  ideal  for 
a  friction  draft  gear.  Thus  after  the  buffer  comes  into  contact 
it  is  estimated  that  the  cushioning  effect  of  this  block  for  a  dis- 
tance of  I  in.  on  each  car  will  simply  increase  the  draft  gear 
capacity  for  that  distance.  (This  subject  was  discussed  by  Mr. 
R.  P.  C.  Sanderson  at  the  May  meeting  of  the  New  York  Rail- 
road Club.) 

The  coijitruction  of  the  center  plate, and  side  bearings  is  shown 
in  the  illustration.  Particular  attention  is 
drawn  to  the  provision  for  lubrication  in  both 
of  the»e  places.  The  side  bearing  on  the  truck 
is  of  cast  iron  with  a  chilled  face  and  is  held 
in  place  by  a  cottered  bolt.  Cast  iron  liners 
of  varying  thickness  are  fitted  in  the  bottom 
of  the  pocket  and  permit  adjustment  for  the 
proper  clearance. 

The  truck  is  of  the  regular  arch  bar  type  of 
somewhat  heavier  construction  than  usual.     It 
has  cast  steel  bolsters  with  the  center  plate 
riveted  on.    Special  arrangements  are  required 
in  this  truck  because  of  the  fact  that  the  cars 
will  be  hauled  up  an  incline  by  means  of  a 
cable  in  the  center  of  the  track,  which  com- 
pels the  location  of  the  brake  beams  at  a  high- 
er point  than  usual  and  nece.ssitates  the  use  of 
a  special  construction  for  preventing  the  tilt 
ing  of  the  beam.    This  consists  of  a  hange, 
secured  to  the  inside  flange  of  the  beam 
carried   from  a  spring  brass  support 
to  the  sand  plank.    In  other  re 
is  heavy  standard  practice. 

This  car  was  designed  by  Mr  R.  P.  C.  San- 
derson, superintendent  of  motive  power  of  the 
Virginian  Railroad. 


A  meeting  was  recently  held  in  Chicago  which  resulted  in  the 
forniaticMi  of  an  organization,  known  as  the  American  Railroad 
Employees'  and  Investors'  Association,  composed  of  railway  of- 
ficials and  employees.  The  officials  of  the  leading  roads  and  oi 
the  leading  brotherhoods  were  identified  with  the  founding  of 
the  organization  and  participated  in  the  initial  meeting. 

Mr.  P.  H.  Morrisscy,  Grand  Master  of  the  Brotherhood  of 
Railroad  Trainmen,  said  that  the  "purpose  of  the  American  Rail- 
road Employees'  and  Investors'  Association  shall  be  to  use  all 
lawful  methods  to  cultivate  and  maintain  between  its  members 
such  a  spirit  of  mutual  interest  and  such  concern  on  the  part  of 
all  for  the  welfare  and  prosperity  of  American  railroads  as  will 
best  promote  their  successful  and  profitable  operation  for  the 
benefit  alike  of  their  employees,  investors  and  the  public ;  to  en- 
courage by  every  proper  method,  cordial  and  friendly  feelings  on 
the  part  of  the  public  toward  American  railroads  and  their  busi- 
ness ;  to  publicly  provide  means  and  methods  for  obtaining  con- 
sideration and  hearing  from  all  legislative  bodies  and  commis- 
sions empowered  to  enact  laws,  rules  and  regulations  affecting 
the  conduct  and  operation  of  railroads ;  to  do  whatever  lawful 
things  may  be  necessary  in  order  to  secure  a  fair  return  alike 
to  capital  and  to  labor  interested  in  American  railroads  with  due 
regard  at  all  times  to  efficient  service,  fair  treatment  and  safety 
to  the  public.  This  association  shall  at  no  time  be  used  for  par- 
tisan political  purposes,  nor  shall  it  take  an/  part  in  any  con- 
troversy which  may  arise  between  railroad  employees  and  road 
officials. 

Mr.  P.  H.  Morrissey  was  elected  president  and  will  appoint 
the  secretary'.  Mr.  Morrissey  will  resign  his  office  in  the  B.  of 
R.  T.  and  devote  his  whole  time  to  the  new  organization.  The 
following  were  elected  as  an  executive  committee :  A.  J.  Elarling, 
E.  P.  Ripley,  George  B.  Harris,  B.  L.  Winchell,  P.  H.  Morrissey, 
Warren  S.  Stone,  E.  B.  Garretson  and  John  J.  Hanrahan. 

The  office  of  the  association  will  be.  at  2},2,  Railway  Exchange, 
Chicago.  ■•^r    ^.•''  /-■■:-:■  is-^:  ..:'■■■■ 


ii       I       III Ql  ®         ©          a          Q>          9^'".   Iq    9    d[  P-  --4" 
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Industrial  Education. — The  National  So- 
ciety for  the  Promotion  of  Industrial  Educa- 
tion will  hold  its  annual  meeting  at  Atlanta, 
Ga.,  November  19,  20  and  21.  This  meeting 
will  be  addressed  by  the  most  prominent  edu- 
cators and  representatives  of  industrial  in- 
terests in  the  country.    An  exhibition  of  trade 
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LOCOMOTIVE   CHARACTERISTICS. 


By  Lawford  H.  Fry. 


In  the  American  Engineer  of  October,  1907,  the  writer  de- 
scribed a  method  of  plotting  characteristic  curves  for  a  locomo- 
tive so  as  to  present  a  single  diagram  to  show  the  relations  ex- 
isting between  the  speed,  the  tractive  force,  the  water  consump- 
tion and  the  boiler  efficiency;  in  fact,  to  chart  the  whole  economy 
of  the  locomotive.  The  chart  pubhshed  last  year  was  applicable 
only  to  a  compound  locomotive ;  in  the  present  article  the  method 
is  extended  and  a  chart  is  given  for  the  operation  of  single  ex- 
pansion locomotives. 

As  will  be  seen,  the  diagram  is  divided  into  four  sections,  ap- 
plying respectively  to  (I)  Tractive  Force,  (II)  Water  Consump- 
tion, (III)  Boiler  Capacity,  and  (IV)  Coal  Consumption. 

Section  I  comprises  a  scries  of  curves  which  show  the  relation 
between  the  indicated  tractive  force,  the  point  of  cut-off  and  the 
speed.  The  curves  have  been  drawn  for  various  degrees  of  ex- 
pansions with  the  speeds  for  the  ordinates,  and  for  the  abscissae, 
the  values  of  the  indicated  tractive  force  expressed  as  percent- 
ages of  the  maximum  effective  tractive  force.  This  maximum 
tractive  force,  by  whicn  the  indicated  tractive  forces  are  meas- 
ured, is  that  given  by  the  usual  formula  T  =  0.85  F  ^"^  ,  where 

P  is  the  boiler  pressure  in  pounds  per  square  inch,  d  and  s  are 
respectively  the  cylinder  diameter  and  stroke,  and  D  is  the  driv- 
ing wheel  diameter  in  inches.  By  thus  expressing  the  indicated 
tractive  force  as  a  percentage,  and  not  on  an  absolute  scale,  the 
curves  can  be  used  to  give  results  applicable  to  any  normal  loco- 
motive, irrespective  of  its  size,  the  actual  tractive  force  in  each 
case  being  found  by  multiplying  the  percentage  by  the  value  of 
T  for  the  particular  locomotive  in  question.  The  maximum  ef- 
fective tractive  force,  as  given  by  the  formula  above,  has  been 
chosen  as  a  convenient  basis  of  measurement,  but  it  is  to  be 
noted  that  it  is  not  the  maximum  indicated  tractive  force,  but 
is  the  effective  force  calculated  by  allowing  8  per  cent,  for  ma- 
chine friction  and  an  assumed  maximum  mean  effective  pressure 
of  92  per  cent,  of  the  boiler  pressure;  as  a  consequence  the  in- 
dicated tractive  force  at  the  longer  cut-offs  and  slow  speeds  is 
more  than  100  per  cent,  of  T. 

For  an  example  of  the  practical  working  of  the  chart,  con- 
sider a  locomotive  with  cylinders  20  x  26  in.,  with  74  in.  driving 
wheels  and  a  boiler  pressure  of  200  pounds.  T  =  24,000  pounds, 
and  the  curves  in  Section  I  show  that  if  running  at  150  revolu- 
tions per  minute,  with  a  cut-oif  of  40  per  cent.,  the  indicated 
tractive  force  will  be  60  per  cent,  of  T;  that  is,  14400  pounds. 

Section  II  contains  a  series  of  curves  which  give  the  steam 
consumption  for  any  combination  of  speed  and  cut-off.  These 
curves,  like  those  in  Section  I,  are  adapted  for  general  applica- 
tion irrespective  of  the  dimensions  of  the  engine  under  consid- 
eration, and  for  this  reason  the  reading  on  the  ordinate  scale 
does  not  give  the  hourly  water  consumption  direct,  but  gives  a 
factor  proportional  to  the  water  consumed  per  hour,  and  from 
which  the  actual  weight  of  water  is  found  by  multiplying  by  T  D 
where  T  is  the  maximum  effective  tractive  force  as  above  and 
D  is  the  driving  wheel  diameter. 

The  curves  in  sections  I  and  II  are  placed  in  such  a  relation 
to  each  other,  that  having  found  the  tractive  force  correspond- 
ing to  the  given  conditions  from  Section  I,  it  is  only  necessary 
to  draw  a  vertical  through  the  point  thus  found  up  to  the  water 
curve  in  Section  II  for  the  cut-off  at  which  the  locomotive  is  to 
work.  For  instance,  if  we  continue  with  the  example  com- 
menced above,  by  drawing  a  vertical  up  the  line  of  150  revolu- 
tions, to  meet  the  curve. for  40  per  cent,  cut-off  in  Section  II, 
the  water  factor  is  found  to  be  0.0176.  This  multiplied  by  T  = 
24,000  and  by  D  =  74,  gives  an  hourly  steam  consumption  of 
W  =  31,250  pounds. 

In  Section  III  the  diagonal  line  serves  to  multiply  the  water 

factor     ^-  by  the  factor  ^  ^   where  S  is  the  heating  surface 
T  D     -^  S 


in  square  feet,  giving  as  a  product  — ,  that  is,  the  water  con- 
sumed per  square  foot  of  heating  surface  per  hour.  The  factor 
^^,  or  as  it  is  sometimes  written,  B  D,  is  the  maximum  tractive 
effort  multiplied  by  the  driving  wheel  diameter  and  divided  by 
the  heating  surface,  and  is  a  factor  commonly  used  in  the  com- 
parison of  locomotives.     In  Section  III  a  scale  is  provided  ^o 

that  for  a  locomotive  having  for  any  value  between  400  and 

1,000,  the  proper  diagonal  can  be  drawn.  The  line  shown  in  the 
figure  is  applicable  to  a  locomotive  having  the  cylinder  dimen- 
sions examined  in   Sections  I  and  II  and  a  heating  surface  of 

2,470  square  feet,  so  that  IJl  =  ''''''l\^  ^*  =  720.  The  di- 
agonal  is  accordingly  drawn  from  the  origin  through  the  point 
720  on  the  scale.  It  was  found  above  that  under  the  conditions 
assumed  the  steam  consumption  factor  was  0.0176,  and  by  draw- 
ing a  horizontal  at  this  height  to  meet  the  diagonal  and  from 
their  point  of  intersection  dropping  a  perpendicular,  the  water 
consumption  is  found,  from  the  scale  between  Sections  III  and 
IV,  to  be  12.6  pounds  per  square  foot  of  heating  surface.  It  is 
to  be  noted  that  this  figure  is  arrived  at  by  taking  the  actual 
water  consumption  of  the  cylinders,  not  the  equivalent  evapora- 
tion from  and  at  212  degrees,  and  the  heating  surface  is  meas- 
ured on  the  water  side  of  the  tubes  in  accordance  with  the  usual 
American  practice.  .!'■'■ 

Now,  if  we  have  sufficient  information  regarding  the  type  of 
boiler  and  the  class  of  fuel  used,  we  can  set  up  a  relation  between 
the  rate  of  evaporation  per  square  foot  of  heating  surface,  and 
the  boiler  efficiencj-,  and  the  rate  of  coal  consimiption.  Two  sets 
of  curves  for  this  purpose  are  plotted  in  Section  IV.  These 
curves  are  derived  from  tests  of  the  boilers  of  the  Pennsylvania 
Railroad  Atlantic  type  engines,  and  of  the  two  sets  of  curves 
that  for  the  semi-bituminous  coal  is  from  the  tests  described 
by  the  committee  of  the  Master  Mechanics'  Association  in  their 
report  on  Balanced  Compound  Locomotives,  while  the  set  of 
curves  for  the  bituminous  gas  coal  is  from  the  tests  described 
in  the  paper  by  the  writer  read  before  the  Institution  of  Me- 
chanical Engineers,  in  April  of  this  year.*  iMvill  be  noticed  that 
the  gas  coal  gives  the  higher  efficiency  ancflnu-eater  capacity — 
14  as  against  12  pounds  of  water  per  square  foot  of  heating  sur- 
face. From  these  curves  it  is  a  simple  matter  to  read  off  the 
boiler  efficiency  and  the  rate  of  firing  per  square  foot  of  heating 
surface,  while  the  weight  of  coal  per  square  foot  of  heating 
surface  per  hour  multiplied  by  the  heating  surface  gives  the 
total  coal  consumption  per  hour.  Continuing  the  example  al- 
ready begun,  we  find  from  the  curves  in  Section  IV  a  boiler 
efficiency  of  57  per  cent,  and  a  coal  consumption  of  1.72  pounds 
per  square  foot  of  heating  surface,  which  gives  a  total  of  1.72 
X  2,470  =  4,250  pounds  per  hour  with  gas  coal  as  fuel. 

From  the  foregoing  it  is  obvious  that  the  coal  and  water  con- 
sumption for  a  given  locomotive  under  given  service  conditions 
are  very  readily  found  from  the  curves.  In  the  chart  the  scales 
for  the  curves  are  marked  in  percentages  and  factors,  so  that 
they  are  of  general  application,  but  for  any  given  locomotive  a 
chart  can  be  drawn  with  the  speeds  in  miles  per  hour,  the  tractive 
forces  in  pounds,  and  the  total  water  and  coal  consumption  in 
pounds  per  hour.  In  either  form  the  curves  should  be  of  consid- 
erable service  in  determining  the  dimensions  to  be  required  by 
a  locomotive  for  a  given  service,  or  in  studying  the  question  of 
tonnage  rating  for  an  existing  engine. 

To  those  interested  in  carrying  out  calculations  regarding  the 
economy  of  the  locomotive  it  will  be  clear  that  the  curves  given 
carry  considerably  more  information  than  that  which  they  are 
designed  to  give  by  a  direct  reading.    For  example,  if  we  desig- 


*   See  AME]tic\K   Engikem:,   May,   1008,   page   1S6. 
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nate  the  indicated  tractive  force  at  any  speed  by  T,  the  indicated 

Tx  X  V 
horse  power  is  where  V  is  the  speed  in  miles  per  hour. 


and  since  V 


375 
nD 

336 


where  n  is  the  number  of  revolutions  per 


minute  and  D  the  driving  wheel  diameter  in  inches,  if  we  desig- 
nate the  indicated  horse  power  by  Hi  we  have 


"1  = 


T,  nD 


12n,000 


(1) 


Further,  if  we  express  the  relation  between  the  indicated 
tractive  force  at  the  given  speed,  Ti,  and  the  maximum  tractive 
force  T  by  writing  Ti  =  p  T,  p  will  be  the  percentage  given  by 
the  curves  in  Section  I  for  the  given  speed  and  cut-off,  and  we 
can  transform  equation   (i)  to  the  form, 


(2) 


TD 

II,  =  p  n 

12C,000 


Which  is  to  say  that  the  indicated  horsepower  is  given  by 
multiplying  the  percentage  "p"  from  Section  I  by  the  speed  in 
revolutions,  and  by  a  constant  factor  dependent  on  the  cylinder 
dimensions. 

Equation  (2)  enables  us  to  determine  how  the  point  of  cut-off 
must  be  varied  with  a  change  in  the  speed  so  as  to  maintain  the 
horsepower  constant.  If  the  horsepower  is  to  be  constant  the 
product  "p  n"  must  remain  constant.  It  is  of  course  easy  to 
draw  in  Section  I  any  number  of  curves,  such  as  that  shown 
by  the  broken  line,  on  which  the  relation  "pn  =  const."  is  main- 
tained. On  the  dotted  curve  p  n  =  71,  and  this,  with  the  locomo- 
tive considered  above  with  cylinders  20  x  26  and  200  pounds 
boiler  pressure,  corresponds  to  an  indicated  horsepower  of  1000. 
Now,  if  from  the  points  of  intersection  of  the  constant  horse- 
power curve  with  the  various  cut-off  curves  in  Section  I  we 
draw  verticals  to  meet  the  corresponding  cut-off  curves  in  Section 
II,  we  connect  these  points  as  shown  by  the  dotted  line  and  ob- 
tain in  Section  II  a  curve  showing  how  the  hourly  steam  con- 
sumption varies  with  the  speed  when  the  horsepower  remains 
constant.  The  curve  drawn  shows  that  for  this  particular  horse- 
power the  steam  consumption  is  least  for  speeds  between  160  and 
200  revolutions  pejf^inute. 

The  chart  further  enables  a  determination  to  be  made  of  the 
water  consumed  per  horsepower  per  hour.  This  determination 
can  be  carried  out  for  any  combination  of  speed  and  cut-off 
without  reference  to  the  size  of  the  engine.  From  the  expression 
for  its  indicated  horsepower  in  equation  (2)  we  find  that,  if  W  is 
the  total  hourly  steam  consumption,  the  steam  consumed  per 
indicated  horsepower  hour  is: 


(3) 


W  W  1  126.000 

= X   -  X  

11,  TD  p  n 


That  is  to  say,  for  any  given  conditions  of  operation  the  water 
per  indicated  horsepower  hour  is  found  by  dividing  the  value  of 

W 

from  Section  II  by  the  value  of  p  from  Section  I,  and  by 

TD 

n,  the  number  of  revolutions  per  minute  and  multiplying  the 
result  by  126,000.     For  example,  at  150  revolutions  per  minute 
and  a  cut-off  of  30  per  cent.,  we  find  from  the  curves  in  Section 
W 

II, =  0.0145,  and  in  Section  I,  p  =  0.475.    Consequently  the 

TD 

W       0.0145        126,000 
steam  per  horsepower  hour  is  —  = X =  25.7  lbs. 

Hi        0.475  150 

A  comparison  of  this  and  other  similar  results  from  the  chart 
with  the  results  of  other  experiments  seems  to  indicate  that  the 


chart  is  closely  representative  of  the  operation  of  a  normal  single 
expansion  locomotive.  ' 


TUBE  BLOWING  DEVICE. 


Messrs.  Henschel  &  Son,  locomotive  builders,  of  Cassel,  Ger- 
many, have  equipped  a  number  of  locomotives  on  the  Prussian 
State  Railways  with  a  tube  blowing  device,  which  is  said  to  have 
met  with  considerable  success.  This  arrangement  is  shown  in 
the  accompany^g  illustration,  which  is  taken  from  Engineering 
(London)  and  consists  of  two  swinging  arms  formed  of  pipes 
with  perforations  along  one  side  through  which  steam  is  blown. 
These  pipes  move  up  and  down  in  front  of  the  smoke  box  tube 
sheet  and  the  jets  of  steam  are  blown  through  the  tubes,  clean- 
ing them  out. 

The  motion  of  the  arms  is  obtained  either  by  hand  or  by  power, 
the   example    shown    being   of    the    latter   type.      It    is    operated 


TUBE    BLOWING    DEVICE — PRL'SSIAN    STATE    I AILWAYS. 

by  means  of  a  small  steam  cylinder  with  a  trunk  piston,  secured 
on  one  side  of  the  front  end,  which  controls  the  movement  of 
both  pipes  by  means  of  a  connection  over  the  top  of  the  b«rfer. 
There  is  an  operating  valve  in  the  cab  which  has  three  positions, 
the  center  being  shut  off  position  and  a  movement  either  side  of 
this  admits  steam  to  the  blower  pipes  and  to  the  operating  cyl- 
inder, one  way  forcing  the  piston  up  and  making  one  sweep  of 
the  pipes  with  the  blowers  and  the  other  way  forcing  it  down 
and  bringing  them  back  again. 

It  will  be  noted  that  the  arrangement  is  such  that  when  one 
arm  moves  up  the  other  moves  down  and  that  all  of  the  tubes 
are  blown,  those  in  the  center  being  covered  twice  in  each  sweep. 

It  is  evident  that  by  means  of  a  device  of  this  kind  the  tubes 
could  be  blown  while  the  engine  was  taking  water  or  standing 
on  the  side  track  and  oftentimes  would  prevent  them  from  be- 
coming clogged  up  solid. 


The  Railway  Engineering  and  Maintenance  of  Way  Asso- 
ciation Convention. — The  tenth  annual  convention  of  the  Amer- 
ican Railway  Engineering  and  Maintenance  of  Way  Association 
will  be  held  at  the  Auditorium  Hotel,  Chicago,  March  16  to  18, 
1909.  It  is  expected  that  in  honor  of  the  completion  of  the  first 
decade  of  its  existence,  the  convention  will  be  unusually  large  and 
important.  The  program  is  very  full  and  it  will  be  difficult  to  get 
through  it  in  the  usual  three  days.  The  question  of  holding  the 
convention  at  the  Coliseum  in  connection  with  the  track  exhibit 
was  decided  in  the  negative  last  March  and  will  not  be  again 
reopened  this  year. 


November,  1908. 
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A  RATIONAL  SYSTEM  OF  NUMBERING. 


By  C.  J.  Morrison. 


From  the  earliest  ages  it  has  been  customary  when  one  of  any 
article  was  secured  to  assign  to  it  the  digit,  or  symbol,  represent- 
ing the  first  unit  of  the  numbering  system,  and  if  another  was 
obtained,  to  assign  the  second  number,  and  so  on.  Thus,  if  a  mer- 
chant has  one  wagon  it  is  No.  i,  and  if  he  enlarges  his  business 
and  gets  another  wagon,  it  is  No.  2.  Such  a  system  may  be  all 
right  for  this  purpose,  but  falls  far  short  of  answering  the  real 
needs  when  applied  to  numbering  machines  in  a  shop,  or  loco- 
motives on  the  road.  Yet  such  a  system  is  used  largely  in. num- 
bering the  locomotives,  and  almost  universally  in  numbering 
machines.  It  is  easily  possible  in  a  shop  of  ordinary  size,  by 
using  four  figures  in  the  number  of  each  machine,  to  make  the 
numbers  show  the  class  of  machine  and  its  location.  In  a  shop 
of  unusually  large  size  it  may  be  necessary  to  use  five  figures  in 
the  numbers  for  machines  in  certain  positions  of  the  shop. 

The  system  that  has  been  used  in  one  large  shop  for  the  past 
three  years  is  as  follows :  The  first  two  figures  of  the  nimiber 
show  the  class  of  machine,  i.e.,  lathe,  planer,  shaper,  saw,  etc., 
while  the  last  two  or  three  figures  show  the  shop  in  which  the 
machine  is  located.  As  the  numbers  advance  from  the  south  in 
shops  running  north  and  south,  and  from  the  west  in  shops  run- 
ning east  and  west,  the  number  also  gives  a  close  approximation 
to  the  position  in  the  shop.  For  example,  0465  is  a  lathe  in  the 
east  machine  shop,  while  0415  is  a  lathe  in  the  tool  room.  When 
five  figures  are  used  the  machines  in  a  shop  of  almost  imlimited 
proportions  can  be  numbered.  The  complete  system  for  a  very 
large  shop  is  as  shown  below.  Four  figures  are  used  in  the 
machine  shop  proper,  while  five  figures  are  used  in  all  the  other 
shops. 

CLASSES    OF    MACHINES. 


No.  of  Class. 

Machine. 

00 

Bolt  Cutters 

01 

Planers 

0* 

SLapers 

OS 

Milling  Machines 

M 

Lathes 

06 

Vertical   Boring  and  Turning   Mills 

M 

Drill  Presses 

•7 

Abrasive  Wheels 

OS 

Miscellaneous    Machines,    (such    as    Cock    Grinaers, 
Valve  Grinders,  etc.) 

Triple 

0» 

Quartering  Machines 
Wheel   Presses 

10 

11 

Gear  Cutters 

U 

Horizontal  Boring  MilU 

M 

Wheel  Lathes 

U 

Blotters 

16 

Nut   Facers 

It 

Centering  Machines 
Special  Tin  Shop  Machine! 
Special  Belting  Machines 

IT 

16 

It 

Pipe  Machines 

tt 

Presses 

* 

tl 

Oil  Separators 

St 

Nut  Tappers 

SS 

Motors,   Electric 

S4 

Motors,  Air 

S6 

Bolt  Turning  Machines 

S6  to  SO 

Vacant  for  New  Machines 

SI 

Rattlers 

SS 

Punches  and  Shears 

SS 

Rolls 

S4 

Flue  Cutters 

S6 

Flue  Welders 

St 

Saws 

S7  . 

Riveters 

SS 

Stay  Bolt  Finishers 

so 

Blowers 

40 

Clamps 

41 

Forges 

4t 

Furnaces 

4S 

Steam   Hammers 

44 

Stationary  Air  Hammers  for  Welding 

46 

Bolt   Headers 

40 

Bull    Dozers 

47 

Forging   Machines 

48 

Spring   Making  Machinery 

49 

Gainers 

60 

Universal  Wood  Workers  . 

61 

Mortisers 

6S 

Matchers 

6S 

Tenoners 

64 

Buffers 

55 

Plating  Machinery 
Hair   Pickers 

60 

67 

Jammers                      .,    ,. 

68 

Air  Hose  Coupling  Machines 

60 

Air  Hose  Splicing  and  Extracting  MacbiDM 

«0 

Transfer  Tables 

ei 

Cranes 

No. 

00 

to 

19 

20 

to 

49 

50 

to 

5C 

«0 

to 

6i 

05 

to 

99 

100 

to 

150 

151 

to 

199 

200 

to 

230 

251 

to 

299 

300 

to 

350 

351 

to 

899 

400 

to 

499 

500 

to 

650 

651 

to 

t39 

600 

to 

650 

«51 

to 

699 

700  to 

760 

751 

to 

999 

Example: — 

0115 

0163 

01 

75 

01156 

01501 

01675 

ASSIGNMENT    OF    NUMBERS    FOR    DIFFERENT    SHOPS. 

Machine  Shop  Proper. 
Shop. 

Tool   Room 

Briss  Room 

Air  Room 

West  Machine  Shop 

Ea^t    Machine    bbop 

Other  Shops. 
Boiler  Shop 
Water  Service 
West  \\  heel   Shop 
Pattern  Shop 
Cabinet  Shop 
West   Car    Shop  " 

Blacksmith   Shop 
West   Planing  Mill 
East    Wheel    Shop 
East  Planing  Mill 
East  Car  Shop 
Steel  Car  Shop 
Vacant   for  Extensions 

Planer  in  Tool  Room 
Planer  in  West  Machine  Shop 
Planer  in   Elast  Machine   Shop 
Planer  in   Water   Service 
Planer  in  West  Planing  Mill 
Planer   in    East   Planing   Mill 

The  same  system  may  be  applied  to  numbering  locomotives 
with  equally  good  results.  On  a  large  system,  composed  of  t 
combination  of  small  roads,  by  using  four  figures  in  each  num- 
ber, the  road  upon  which  the  locomotive  is  running  and  the  class 
of  engine  can  be  shown.  Thus,  the  first  figure  could  be  used  to 
designate  the  road  and  the  last  three  figures  the  class  of  loco- 
motive.   Example: 

All  locomotives  with  the  first  figure  0  mean  A.  B.  C.  Ry. ; 

1       "      H.  R.  T.  Ry.; 

••       ••       "         "      2       "      X.  N.  Y.   Ry.; 

S       "      W.   K.   S.  R>.; 

All  locomotives  with  the  second  figure  1  are  eight  wheelers. 

"  ■'      2   are   moguls. 

"  "  "       "     second  figure  3  are  ten  wheelers. 

"  •-'.    •*     last  two  figfures  01  to  50  arc  simple. 

"'       *'        "        "  ••       51   1«  i»»  are  compound.  ' 

And  so  on.  ■,.•■■'■• 

Thus,  locomotive  oioi  is  an  eight  wheeler  on  the  A.  B.  C.  Ry., 
while  iioi  is  an  eight  wheeler  on  the  H.  R.  T.  Ry. ;  0310  is  a 
ten  wheel  simple  locomotive  on  the  A.  B.  C.  Ry.,  while  0355  is 
a  ten  wheel  compound  on  the  same  road.  Although  the  system 
may  at  first  seem  a  little  complicated,  it  is  really, very  simple  and 
easy  to  learn.  By  the  use  of  a  fifth  figure  considerable  addi- 
tional information,  such  as  size  of  wheels,  weight,  etrc,  may  be 
shown.  However,  it  hardly  seems  advisable  to  use  a  fifth  figure 
in  the  case  of  locomotives.  On  systems  where  it  is  not  necessary 
to  show  the  roads  on  which  the  locomotive  is  running,  the  figures 
may  be  used  to  show  weight,  tractive  effort,  or  similar  in- 
formation. 

With  reference  to  the  machine*,,  this  system  has  proved  very 
valuable  when  extended  to  all  of  the  shops  on  a  larg^  railroad 
system.  Everyone  soon  became  familiar  with  the  symbols,  so 
that  when  a  master  mechanic  referred  to  machine  0463,  everyone 
knew  he  referred  to  a  lathe.  Telegraphic  reports,  rf^juests  for 
repair  parts,  etc.,  needed  to  only  quote  the  number  to  give  all 
required  information. 

One  of  the  most  useful  applications  of  the  system  was  the 
numbering  of  schedules  for  work.  By  numbering  the  schedules 
on  the  same  system  as  the  machines,  the  machine  upon  which  the 
work  was  to  be  done  was  immediately  shown. 

The  system  does  not  need  to  end  with  the  numbering  of  ma- 
chines, schedules  and  locomotives,  but  may  be  extended  to  the 
employees,  shop  orders,  general  instructions,  and,  in  fact,  to  any 
collection  of  objects,  information  or  persons  requiring  numbers. 


•  Standardizing  Engineer,  A.  T.  &  S.  F.   Ry.   System. 


Combined  Reciprocating  and  Tihibine  Engines  in  Steam- 
ship.— The  Dominion  liner  "Laurentic,"  which  was  recently 
launched  at  Belfast,  is  of  special  interest  on  account  of  the  adop- 
tion in  this  vessel  of  a  combination  of  reciprocating  engines  with 
a  low  pressure  turbine.  The  vessel  is  tripled  screwed,  each  of 
the  wing  propellers  being  driven  by  a  four-cylinder  triple  expan- 
sion engine  and  the  center  propeller  by  a  turbine.  In  this  way 
the  economic  advantage  of  complete  expansion  of  the  steam  is 
obtained  and  the  necessity  for  separate  turbines  for  astern  move- 
ment is  eliminated.  The  "Laurentic"  is  565  feet  Ions?,  67  ft.  4  im 
beam  and  has  a  gross  tonnage  of  14,500.  ^She  will  be  used  in 
the  Canada  trade.  ■"■'■;' 


STEEL   PASSENGER   EQUIPMENT; 

Arrangement  of  Underframe. — Form  TTT. 


By  Chas.  E.  Barba  and  Marvin  Singer. 


Of  the  three  general  methods  of  load  carrying  by  the  under- 
frame,  the  first  two  have  been  discussed  in  previous  chapters.! 
They  comprise : 

Form  I,  which  carries  the  load  upon  the  side  girder  and  op- 
poses a  nominal  center  sill  section  to  end  shocks. 

Form  II  carries  the  whole  load  upon  the  center  sills,  which 
are  of  a  large  sectional  area  to  oppose  end  shocks. 

Form  III,  the  basis  of  this  article, 'is  really  a  combination  of 
both  the  other  forms — carrying  load  upon  side,  center  and  in- 
termediate sills,  if  any,  and  endeavoring  to  oppose  all  of  them 
to  end  shock.  The  report  of  the  last  M.  C.  B.  Association  com- 
mittee upon  this  topic  recognizes  the  same  underframe  forms 
we  have  analyzed,  and,  speaking  of  the  third  form,  says :  "Third : 
That  in  which  the  center  and  side  rails  with  truss  rods  and  the 
general  construction  of  wooden  cars  is  reproduced  in  metal. 
The  Southern  Pacific  car  may  be  given  as  an  example  of  this 
class." 

The  previous  articles  contain  references  to  this  form  of  un- 
derframe— upon  page  461,  December,  1907,  as  follows :  "The 
third  form  is  characteristic  of  a  majority  of  all  the  equipment 
now  in  use.  Herein  all  sills  carry  loads  to  a  bolster."  The  pre- 
vious page  of  the  same  issue  shows  this  form  diagrammatically. 

Prominent  Examples  of  This  Form  i\  Steel. 

Of  cars  illustrating  this  type  with  underframes  widely  differ- 
ing from  one  another  in  detail  construction,  may  be  mentioned: 

(1)  The  composite  car  for  the  Illinois  Central  R.  R.  (1903) 
which  used  9"  21  lb.  I-beams  for  center  and  side  sills.  The 
whole  floor  was  covered  with  a  J4"  plate  and  four  rj4"  truss 
rods  were  used. 

(2)  The  first  car  built  for  the  Interborough  Rapid  Transit 
Co.  in  1904  used  a  composite  underframe  of  wood  and  steel  with 
1%."  truss  rods.  The  center  sills  were  composed  of  2-5"  12.25 
lb.  I-beams,  each  sandwiched  between  5"  -x  8"  wood-Mi  stringers. 
The  side  sills  were  of  6"  8  lb.  channels  with  a  3M"  x  6"  stringer 
outside  and  a  3]^i"  x  7"  stringer  inside.  The  future  of  this  car 
is  of  note  in  that  tlie  center  sills  were  later  changed  to  built  up 
I-sections  from  5"  Z  and  2-4"  x  4"  angles,  while  ih.*  side  sill 
was  reduced  to  a  5"  x  3"  angle.  The  latest  type  now  uses  6" 
17.25  lb.  I  for  the  center  sills.  Flitched  or  sandwiched  beams 
have  thus  been  relegated. 

(3)  The  car  designed  by  Mr.  G.  I.  King  for  the  M.  C.  B.  con- 
vention of  1904.  This  car  uses  two  iH"  truss  rods,  a  box  girder 
center  sill  with  a  24"  x  Vj"  top  cover  plate,  12"  25  lb.  channels, 
with  their  bottom  flange  reinforced  by  a  l"  x  6"  plate.  The  bot- 
tom being   double   latticed.      The   side   girder   consisting   of   J4" 

j^  plate,  4iJ'8"  deep,  reinforced  at  the  top  by  2'/^ 
"Vi'  angle  and  the  bottom  by  a  3"  x  3"  x  Vz"  angle. 

(4)  The  Pressed  Steel  Car  Co.  exhibited  a  car  bvilt  for  the 
Southern  Ry.  at  the  1006  M.  C.  B.  convention,  in  which  the  cen- 
ter sills  were  built  up,  channel  section,  with  a  21^"  x  ^"  top 
cover  plate.  The  web  of  channel  being  of  54"  plate  22"  deep  at 
the  center  and  13'^"  over  the  truck  centers,  reinforced  top  and 
bottom  with  3H"  x  3'/^"  x  ;/."  angles.  The  side  girder  was 
composed  of  0.3"  plates  36"  deep,  with  a  5"  x  3"  x  '//'  side  sill 

angle. 

(5)  The  Santa  Fe  (1905)  steel  underframe  shows  no  side  gir- 
der, both  center  and  side  sills  being  fishbellied  of  built  up  con- 
struction. The  center  sill  was  similar  to  the  construction  of  the 
Southern,  but  of  the  following  dimensions: 

Top  cover  plate 24"  x  ^4" 

Web 2*"  ^  5/16" 


>i/." 


X  2y^" 


X 


•CopyriRht,  1908,  by  Chas.  E.   Barba. 

t  See  Resume  a«   the  end  of  this  article. 


Angles f  y.  21'  yi  H"  ( f  per  web  top) 

Angles 3"  X  3"  x  }4"  (2  per  web  bottom) 

The  side  girder  was  of  5/16"  plate  23"  deep,  two  3"  x  3"  x  H" 
bottom  angles  and  4"  x  3"  x  5/16"  top  angle  and  a  3"  Z  support- 
ing a  nailing  sill  of  wood  3f^"  x  5". 

(6)  The  Southern  and  Union  Pacific  Lines  use  two  11/2"  truss 
rods  with  12"  31.5  lb.  I  for  the  center  sills  and  a  3J/2"  x  7"  x  J/^" 
side  sill  angle  at  the  bottom  of  the  deep  side  girder. 

(7)  The  C.  I.  &  L.  combined  car  shows  two  ij4"  truss  rods 
with  sandwiched  8"  18  lb.  I-beams,  with  a  7"  x  8"  wooden  beam 
for  center  sills  and  6^2"  for  side  sills. 

These  cars  vary  so  much  in  area  for  the  various  members  and 
in  load  carrying  imposed  upon  them  that  general  remarks  can- 
not be  made  to  fit  each  case.  However,  the  maximum  center 
sill  area  provided  for  in  any  of  them  is  31  sq.  in.  (not  including 
the  proposed  car  of  Mr.  King),  which  will  give  a  direct  stress 
of  12,900  lbs.  per  sq.  in.  for  end  shock  alone.  This  stress,  how- 
ever, does  not  include  the  effect  of  eccentric  action  of  end  load 
nor  the  strain  of  lading,  which  would  undoubtedly  cause  all  of 
these  cars  to  lie  outside  of  the  recommendations  of  the  Master 
Car  Builders'  Association. 

In  reference  to  the  cars  with  flitched  stringers  or  sandwiched 
Leams,  it  may  be  noted  that  one  of  the  largest  systems  has  in 
its  experience  pronounced  them  a  failure  and  at  one  time  had 
its  yards  piled  full  of  beams  which  were  not  used  as  intended 
because  the  sample  car  showed  itself  to  be  a  flat  failure.  The 
difference  between  the  moduli  of  elasticity  of  wood  and  steel  is 
so  marked  that  it  is  impossible  to  secure  the  advantages  of  the 
flexibility  of  the  wood  and  the  rigidity  of  the  steel  without  a  bet- 
ter union  between  the  two  than  bolting  together  will  afford.  For 
strength  but  the  steel  can  be  depended  upon — the  weight  of  wood 
is  hence  almost  useless  except  as  nailing  sills. 

The  whole  idea  in  the  use  of  this  double  construction,  aside 
from  the  nailing  facilities,  was  to  secure  better  riding  proper- 
ties than  an  all-steel  construction  would  give.  It  is  now  known 
that  the  all-steel  car  rides  as  well  if  not  better  than  the  wooden 
ones.  The  combination  of  two  materials  into  a  common  beam 
or  column  for  car  underframes  is  not  economically  defensible. 

Evolution  of  Form  III. 

The  fact  that  this  type  of  underframe  is  now  so  universal  in 
wooden  equipment  makes  its  evolution  of  interest.  The  inter- 
est centers  particularly  about  the  recognized  fact  that  when  it 
is  desired  to  change  a  means  of  force  resistance  by  utilizing  a 
different  material  it  is  proper  to  know  how  the  present  form 
of  resistance  came  to  be  introduced  and  see  if  we  would  not 
fundamentally  alter  the  form  of  resistance  from  the  very  be- 
ginning- 
Then  there  should  also  be  considered  the  fact  that  what  is 
now  in  existence  may  not  represent  what  is  best  from  the  engi- 
neering standpoint.  The  designer  in  the  days  gone  by  was  handi- 
capped by  market  conditions.  lie  must  take  what  is  provided 
and  not  expect  steel  companies  to  produce  according  to  his  idea. 
Indeed,  even  now  the  same  holds  true,  except  for  a  large  con- 
sumer.    Thus  the  old  fallacies  are  perpetuated. 

The  larger  corporations  can  secure  the  sections  they  desire. 
This  brings  up  the  point  of  the  larger  roads  taking  the  initiative 
and  having  the  smaller  roads  influenced  in  details  by  such  action 
through  the  M.  C.  B.  Association.  The  report  of  the  recent 
committee  appointed  by  that  body  to  consider  the  question  of 
"Steel  Passenger  Cars"  unfortunately  brought  but  little  before 
the  association,  but  what  had  been  accumulating  in  the  technical 
magazines  since  1903.  Historically  and  as  a  compilation  of  such 
data  it  is  good :  otherwise  it  is  too  equivocal. 
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It  is  noteworthy  that  they  recommended  a  standard  method 
of  end  shock  measurement — 400,000  lbs.  at  a  combined  stress  of 
from  12,500  to  15,000  lbs.  per  sq.  in.,  and  for  suburban  service 
20,000  lbs.  per  sq.  in.  This  figure  is  much  higher  than  we  ad- 
vocated and  is  one  in  which  it  will  be  a  difficult  matter  to  find  a 
car  to  stand  among  the  equipment  listed  in  the  report. 

This  recommendation,  is  a  great  stride  in  the  right  direction 
and  it  is  to  be  hoped  that  the  next  few  years  will  see  the  three 
underframe  types,  particularly  the  first  two,  worked  out  for  the 
service  to  which  they  belong  and  adopted  as  standard.  It  would 
be  of  as  much  advantage  to  produce  a  method  of  calculation 
similarly  to  that  evolved  for  axles,  so  as  to  provide  for  unifor- 
mity in  unusual  or  special  cases. 

Before  1850  it  was  imusual  to  find  a  car  with  a  platform  for 
side  ingress  or  egress.  The  customarj'  construction  was  simply 
a  bumper  beam  such  as  is  now  found  in  good  freight  equip- 
ment. Where  hook  and  link  couplers  were  used,  they  were  at- 
tached by  chains  directly  to  the  sills,  while  the  link  and  pin 
showed  a  small  block  of  wood  for  a  platform  sill.  This  block 
was  attached  to  the  short  center  sills.  These  sills  extended  back 
to  the  bolster,  which  came  in  with  the  introduction  of  four- 
wheeled  trucks,  being  the  embrj'O  from  which  the  later  develop- 
ment came.  The  necessity  for  these  sills  was  found  in  the  at- 
tachment of  the  yoke  draw  bar  for  the  link  coupler. 

The  platform  end  sill  was  then  originally  a  short  bumper 
block.  Continual  bumping  shoved  the  bolster  and  end  sill  out 
of  transverse  alignment,  after  which  intermediate  sills  were 
placed  between  them.  These  served  to  stiffen  up  the  whole  end 
of  the  car  to  a  marked  degree,  but  even  this  expedient  failed  to 
answer  the  purpose  intended,  so  that  a  single  longitudinal  sill 
was  introduced  between  bolsters. 

The  load  was  thence  put  upon  the  bolsters  by  the  two  center 
sills  and  taken  by  the  single  center  sill  and  probably  in  a  small 
degree  by  the  side  sills. 

Accidents,  however,  have  shown  this  to  be  unsatisfactory,  so 
that  the  center  sill  was  doubled  and  made  to  directly  oppose  the 
disjointed  center  sills  on  the  far  side  of  the  bolster.  The  body 
end  sill  was  then  put  out  of  direct  collision  by  e.xpanding  the 
platform  end  sill  and  using  the  platform  for  loading. 

The  intermediate  sills  were  now  carried  through  from  the 
bolster  to  the  body  end  sill.  Thus  there  were  four  platform 
sills  with  additional  draft  sills  running  to  the  bolster  and  be- 
tween the  bolsters,  the  two  side  and  two  center  sills,  so  that  the 
introduction  of  all  central  sills  and  platform  sills  was  as  an 
end  shock  measure  and  not  for  load  carrying  in  a  vertical  plane. 

This  idea  is  the  basis  from  which  all  forms  are  now  worked 
out,  the  only  difference  being  in  determining  what  proportion 
of  the  vertical  load  comes  upon  the  center  sills. 

The  destructive  action  of  end  shocks  next  introduced  the  in- 
termediate sills  not  as  we  now  have  them,  but  as  lon^  diagonals 
from  the  body  corner  post  to  the  center  sills  at  the  center  of 
the  car. 

There  is  in  existence— though  not  now  running— a  steel  un- 
derframe car  designed  about  20  years  ago  with  these  diagonal 
struts,  and  no  trucks,  the  journal  boxes  working  in  pedestals 
fastened  directly  to  the  underframe. 

These  diagonal  sills  were  afterwards  made  to  parallel  the 
center  and  side  sills  and  shorter  diagonal  struts  introduced,  di- 
viding the  floor  of  the  car  into  3  or  4  trussed  panel  lengths. 
A  type  of  such  an  underframe  was  illustrated  in  Fig.  2,  page 
454,  December,  1907,  issue. 

A  particularly  noteworthy  feature  of  this  underframe,  which 
is  that  of  the  class  "Pa."  car  of  the  P.  R.  R.  (1858),  is  that 
the  car  framing  between  body  end  sills  is  a  unit  and  the  platform 
entirely  separate.  The  end  load  is  given  to  the  underframe  by 
separate  platform  sills. 

\  half  century  later  the  change  in  the  underframe  for  cars 
has  not  been  marked  to  any  especial  degree.  A  comparison 
of  this  coach  run  in  the  days  where  end  shocks  and  service  de- 
mands were  very  small  compared  with  the  present,  reveals  the 
fallacy  of  the  defense  of  most  of  the  present  underframe  sys- 
tems as   reliable  and  satisfactory.     •        ^■  '; 


This  car  (class  Pa.)  possessed  230  sq.  in.  for  a  short  car  of 
about  46  ft.  over  end  sheets.  The  same  road  now  uses  304  -(i. 
in.  in  their  standard  coaches  of  almost  half  again  the  original 
length.  Thus  the  short  car  of  50  years  ago  possessed  about  -y^ 
the  sill  area  now  provided  for  the  longer  cars. 

The  first  class  passenger  coaches  of  several  prominent  Eastern 
roads  provide  about  190  sq.  in.  of  sill  area.  Hence  liiesc  cars 
now  possess  but  4/5  the  underframe  area  given  to  the  P.  R.  R. 
coach  years  ago. 

The  box  cars  now  possess  a  wooden  underframe  of  about 
280  sq.  in.  These  present  a  poor  showing  when  in  a  wreck  with 
the  steel  freight  cars ;  much  more  so  would  the  passenger  cars 
with  weaker  underframes  fare  under  similar  conditions. 

This  form  (III)  in  steel  has  come  into  use  very  gradually.  As 
an  instance,  the  platform  became  so  heavy  with  its  reinforce- 
ments that  the  car  framing  could  not  preserve  the  proper  align- 
ment ;  in  repairing  old  cars  for  these  defects,  as  well  as  decayed 
and  broken  sills,  the  wooden  stringers  were  replaced  by  steel 
channels  or  eye  beams.  This  gradually  grew  into  a  full  steel 
underframe.  Interchangeability  argued  for  the  same  form  in 
the  all-steel  equipment  and  thus  the  design  has  been  pcri>etuated 
notwithstanding  it  was  originally  a  makeshift  Again  the  sub- 
ject has  come  up,  in  some  cases  so  suddenly  as  to  permit  of  little 
extended  investigation  as  to  the  possibilities  of  using  steel,  so 
that  the  older  framing  was  replaced,  with  but  few  evident 
touches,  in  steel. 

The  shortness  of  time  available  between  starting  the  design 
and  the  placing  of  the  order  has  seriously  hampered  some  de- 
signers. The  resulting  trouble  in  the  shop  due  to  oversight  in 
design  has  given  the  subject  a  black  eye  on  some  roads. 

It  is  unfortunate  that  the  managements  do  not  usuallj-  foresee 
the  difficulties  involved  in  such  a  problem,  granting  at  least  a 
year  to  the  designers  to  evolve  a  design  which  will  rot  only  be 
satisfactory  for  the  initial  order,  but  from  which  future  orders 
of  cars  of  different  lengths  and  character  can  be  constructed 
most  expeditiously. 

The  research  work  necessary  to  determine  the  possibilities  of 
an  all-steel  equipment  over  that  of  wood  is  enormous,  not  only 
from  a  manufacturing  standpoint,  but  also  in  the  method  of 
load  transference.  .... 

There  is  no  doubt  in  bttr  minds  that  the  labor  thus  spent  is 
well  repaid  by  the  decreased  cost  of  maintenance  and  inter- 
changeability, so  that  after  the  first  development  any  type  of 
car  can  be  designed  at  short  notice  with  a  larger  degree  of  ac- 
curacy than  has  ever  before  been  attempted. 

The  adoption  of  the  same  underframe  for  the  steel  as  the  re- 
placed steel  underframe  in  wooden  cars  was  essentially  an  eco- 
nomic move,  because  changes  in  steel  involve  considerably  more 
expense  than  in  wood,  throughout  the  design  and  construction. 
Accurate  information  is  required;  about  three  times  as  many 
drawings  go  to  complete  a  steel  car  design  as  the  wooden.  All 
details  must  be  drawn  out  and  dimensioned.  The  shop  must 
make  new  dies,  templates  and  jigs,  notwithstanding  the  dtfiiculty 
involved  in  reorganizing  the  shop  forces. 

There  is  no  reason  which  can  be  advanced  to  justify  the  use 
of  the  form  III  type  of  underframe  for  high  speed  passenger 
service  over  and  above  that  of  Forms  I  and  II.  Indeed,  its  use 
is  not  only  not  justified  and  the  advantages  claimed  for  it  arc 
more  fictitious  than  real. 

For  this  form  to  be  constructed  to  secure  lightness  and  econ- 
omy it  must  sacrifice  strength,  which  Forms  I  and  II  will  pro- 
vide for  the  same  weight.  This  is  especially  true  for  those  de- 
signs of  this  form  which  use  intermediate  stringers.  The  inter- 
mediate stringer  other  than  the  center  and  side  sills  are  un- 
necessary and  an  extravagance.  The  form  is  very  strong  up  to 
the  body  end  sill  and  bolster,  but  much  weaker  in  the  body  of 
the  car,  which,  of  course,  is  fatal  to  its  use  in  trains  witlt  the 
other  forms.  The  sills  being  shallow  beams  distributed  over 
the  floor  take  uneven  loads  from  the  superstructure  lading  and 
from  any  assumed  end  shock. 

These   unequal   strains   cannot   even    l)c   approximated   within 
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any  respectable  degree  of  the  correctness  of  the  approximations 
which  can  be  made  for  Forms  I  and  II. 

All  the  work  of  designing  a  car  framing  is  more  or  less  ap- 
proximate, in  so  far  as  the  assumptions  for  external  forces  and 
their  shock  or  strain  transference  is  concerned.  This,  however, 
does  not  mean  that  it  must  be  very  loosely  so,  although  it  is  in 
some  cases  where  the  framing  is  disposed  so  that  a  mathematical 
analysis  provides  nothing  of  security  to  rest  upon. 

The  method  pursued  in  one  office  when  designing  a  steel  car 
to  replace  a  wooden  one  is  to  take  the  area  in  wood,  divide  the 
area  and  modulus  of  resistance  by  4  and  replace  by  this  value  in 
steel.  This  is  so  loose  it  almost  falls  apart ;  it  might  answer  in 
a  way  were  the  wooden  cars  sufficiently  reliable,  but  the  balance 
is  th«  other  way  since  the  assumptions  upon  which  the  data  is 
obtained  are  admittedly  false. 

In  the  past  the  proper  proportions  of  the  framing  members 
has  not  been  one  of  calculation  whatever;  the  same  sections  were 
used  for  cars  50,  60,  70  and  80  ft.  long,  reliance  being  placed  in 
the  truss  rods  to  carrj'  the  extra  load. 

Whatever  calculations  were  made  were  not  as  reliable  from 
an  engineering  standpoint  as  popular  acceptance  would  seem 
to  indicate.  The  framing  arrangement  with  the  intermediate 
sills  is  quite  impossible  of  just  analysis,  as  load  transference  can 
be  known  to  take  place  in  so  many  different  ways. 

The  argument  that  the  end  shock  used  as  a  basis  of  design 
is  but  an  assumption  and  may  vary  from  o  to  a  maximum,  is  no 
just  cause  for  laxity  in  the  method  used  to  provide  for  this  basis. 
This  method  should  be  as  exact  as  engineering  knowledge  will 
permit  else  for  loose  data  the  possibility  is  just  as  great  that 
the  error  in  result  will  be  to  combine  errors  of  data  and  for- 
mulx  as  it  is  to  neutralize  them  and  make  the  result,  almost  ac- 
curate. I 

The  whole  essential  thought  is  centered  about  the  'material. 
An  engineer's  work  involves  but  few  questions  when  a  subject 
such  as  the  one  imder  discussion  is  involved — what  material,  how 
disposed  and  what  form  shall  it  be  used  in  to  meet  the  require- 
ments? 

This  was  the  idea  involved  in  our  previous  references  as  to 
how  the  engineer  can  identify  himself  with  his  material.  The 
process  of  underframe  design  is  but  to  use  the  best  material,  so 
disposed  that  the  strains  must  be  taken  as  designed  and  resisted 
by  the  most  economical  sections. 

It  is  possible  to  design  an  underframe  of  any  form  for  any 

.  service,  but  to  do  so  the  question  of  weight  and  economy  must 

not  be  neglected.    This  is  the  fault  with  those  forms  which  seek 

to  make  the   division   of  the  end   shock  and   lading  distributed 

over  all  sills. 

The  main  point  then  to  be  learned  from  a  study  of  the  equip- 
ment and  the  changes  involved  is  that  the  intermediate  sills  are 
not  of  importance  when  the  underframe  is  of  steel :  that  truss 
rods  should  be  omitted  and  that  this  weight  should  be  used  for 
side  or  center  sill  strengthening. 

The  great  variety  in  the  underframe  members  noted  in  the 
list  at  the  beginning  of  the  article  is  due  in  a  great  measure  to 
the  character  of  the  superstructure. 

A  wooden  structure  upon  steel  underframe  must  have  suffi- 
cient rigidity  to  avoid  the  use  of  truss  rods,  which  means  the 
side  must  either  extend  up  from  the  side  sills  as  a  plate  girder 
or  be  fishbellied  below  the  side  sills.  When  the  side  plate  is  used 
the  car  is  of  composite  construction.  The  second  makes  it  but 
a  steel  underframe. 

This  change,  using  either  a  side  girder  or  fishbellied  side  sills, 
will  adapt  any  of  the  previous  underframe  forms  to  composite 
or  an  all-wood  superstructure,  with  the  addition  of  suitable  nail- 
ing sills.  The  essential  points  to  remember  being  that  the  side 
girder  or  truss  must  be  inherently  capable  of  vertical  load  carry- 
ing between  supports. 

The  use  of  a  large  steel  casting  as  the  underframe  for  the 
platform  back  to  and  including  the  bolster  does  not  seem  advis- 
able for  various  reasons.  If  made  of  uniform  strength,  there 
is  a  great  probability  of  it  breaking  in  collisions  somewhere  be- 
tween the  body  end  sill  and  holster  and  thereby  making  the  re- 
pairing not  only  a  diflicult  task,  but  also  subjected  to  much  waste. 


.A.gain,  it  may  be  so  much  stronger  than  the  body  underframe 
that  a  collision  would  wreck  the  center  of  the  car  before  dam- 
aging the  castings. 

The  ideal  steel  casting  should  at  least  be  double  and  detach- 
able. One  portion  acting  as  the  bolster  and  the  end  sill,  while 
the  other  or  several  others  were  bolted  to  it  for  the  platform. 

This  brings  up  the  question  of  the  congestion  of  apparatus 
underneath  the  platform  and  means  of  their  support.  These 
are  steam  heat  and  air  brake  pipes,  draft  gear  and  buffing  ar- 
rangement, electrical  connectors,  coupler  release  rigging  and 
hand  brakes.  A  suitable  casting  might  be  made  to  simplify  the 
attachment  of  these  accessories. 

Drooping  Car  Ends. 

The  steel  casting  which  is  used  for  the  end  sill  and  bolster 
or  the  cast  steel  bolster  itself  should  have  the  spacing  of  the 
bolster  legs  a  goodly  distance  apart,  as  this  is  a  measure  des- 
tined to  avoid  the  trouble  experienced  with  drooping  platform 
ends. 

In  reviewing  designs  of  double  bolsters  of  cars  covering  a 
period  of  25  years  the  spread  of  the  legs  has  been  found  to  be 
about  5'  o"  and  that  the  distance  from  the  center  plate  to  the 
body  end  sill  is  about  6'  10".  The  support  is  thus  ,about  half- 
way between  end  sill  and  what  it  would  be  for  a  single  leg  bol- 
ster. The  single  leg  bolster  should  not  be  used  where  trouble 
in  alignment  of  platforms  is  anticipated. 

To  obviate  the  difficulties  thus  encountered,  various  expedi- 
ents have  been  tried,  none  of  which  seem  to  have  relieved  the 
droop.  Amongst  the  most  notable  of  the  various  forms  of  re- 
inforcement, for  body  end  sill  and  platforms,  are  the  use  of 
intermediate  platform  sills  of  either  I-beam  or  channel  section 
and  running  back  to  the  body  bolster  and  even  beyond.  This 
form  secures  strength  by  excessive  weights  and  is  one  of  the 
forms  known  to  give  trouble  by  drooping. 

The  use  of  steel  plates  on  the  inside  of  letter  boards  to  sup- 
port the  vestibule  corner  post  is  another  example  of  present 
practice,  but  even  this  is  bad  on  account  of  the  encroachment 
of  the  side  entrance  doors,  when  designed  for  high  platforms,  in 
reducing  the  section  area  of  the  plate. 

Another  form,  and  one  which  is  prevalent  on  cor  heavier 
equipment,  is  the  use  of  an  inverted  truss  placed  over  the  bol- 
ster, one  end  of  which  is  tied  to  the  side  sill  beyond  the  bolster 
towards  the  center  of  the  car,  while  the  other  end  is  used  in 
suspending  the  intersection  of  side  sill  with  body  end  sill,  by 
means  of  a  truss  rod. 

The  introduction  of  steel  equipment  is  ^hailed  with  delight  by 
the  shops  as  a  means  of  relief  from  these  alingment  troubles,  as 
with  wood  they  were  up  to  the  limit  and  beyond  it,  as  the  in- 
creased cost  of  repairs  have  proven. 

Provisions  for  Apparatus. 

Load  carrying  conditions  being  equal,  that  type  of  underframe 
is  best  which  provides  the  most  satisfactory  arrangements  for 
the  carrying  of  apparatus  underneath  the  car.  This  apparatus  is 
now  quite  complex ;  there  arc  gas  tanks  or  battery  boxes,  water 
tanks,  air  reservoirs  and  cylinder,  brake  gear,  water,  air,  steam 
and  lighting  piping,  provision  boxes  and  multiple  unit  control 
apparatus.  These  may  not  bt  all  on  one  car,  but  provision  must 
be  made  for  them  on  an  interchangeable  underframe. 

The  fishbellied  center  and  side  sills  are  not  the  most  satis- 
factory for  this  reason ;  heavy  apparatus  should  be  as  near  the 
center  of  the  car  and  the  trucks  as  possible.  Truss  rods  inter- 
fere; on  some  cars  it  has  been  necessary  to  use  two  turnbuckles 
per  truss  due  to  apparatus  interference.  The  side  girder  with 
box  girder  center  sills  best  answers  the  above  requirement. 

Strain  Transference. 

One  feature  which  would  prejudice  this  design  in  the  eyes  of 
a  car  designer  is  the  inability  of  forecasting  with  any  good 
measure  of  certainty  just  what  course  the  strains  incident  to 
service  will  follow  throughout  the  framing  members. 

The  center  sills  always  are  continuous  over  platforms,  sepa- 
rate draft  timbers  are  secured  to  these  below  the  platform  and 
run  back  to  the  bolster,  at  about  the  plane  of  the  top  step  riser, 
and  intermediate  sills  are  run  back   from  the  platform  end  sill 
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and  likewise  terminate  at  the  bolster.  This  makes  a  strong 
platform — very  strong;  in  fact,  much  stronger  than  the  car  be- 
tween the  bolsters.  The  idea  evidently  in  the  mind  of  the  de- 
signers of  this  form  of  car  was  that  the  bolsters  should  dis- 
tribute the  load  put  upon  them  by  these  sills  to  the  intermediate 
and  side  sills,  as  well  as  the  center  sills. 

The  intermediate  sills  may  act  as  a  fulcrum  and  the  sides  get 
no  load  whatever,  or  the  sides  act  as  the  fulcrum  and  then  they 
become  reaction  ppints  and  thereby  impart  loads  to  the  other 
sills.    This  case  can  be  summed  up  as  follows: 

If  the  bolster  had  no  deflection  in  the  transverse  horizontal 
plane  then  the  sills  would  take  the  load  equally  or  to  the  limit 
of  their  capability;  this  condition,  however,  will  not  hold  be- 
cause in  practice  the  bolsters  will  defect,  the  action  of  which 
will  cause  excessive  loads  being  placed  upon  the  center  sills  with 
less  upon  the  intermediate  and  little  upon  the  side  sills.  If  the 
permissible  compression  of  the  center  sills  is  sufficient  to  permit 
this  condition  to  hold,  then  the  intermediate  sills  get  their  small- 
est proportion. 

With  no  intermediate  sills  the  .condition  imposed  upon  the 
center  sills  as  far  as  end  shocks  is  concerned  is  worse.  The 
matter  is  one  of  great  doubt  throughout. 

Fundamentally  all  car  frames  must  carry  their  own  weights 
and  the  relatively  small  proportion  of  baggage  or  personal  load ; 
it  is  just  as  fundamental  a  fact  that  they  must  be  formed  to 
resist  end  shock.  Whaf  this  end  shock  may  be  has  been  covered 
in  general  on  page  82,  February,  1908. 

Thus  the  provisions  which  are  made  for  these  destructive 
buffing  strains  must  be  capable  of  standing  up  to  the  data  se- 
cured from  a  most  careful  study  of  the  conditions  under  which 
the  cars  will  operate,  so  that  an  analysis  of  the  suitability  of  any 
framing  design  will  hence  depend  upon  the  service  and  type  of 
equipment  in  use. 

This  form  of  car  should  be  used  for  but  that  type  of  service 
■which  must  needs  have  the  smallest  end  shock;  it  is  not  adapted 
to  as  large  end  shocks  for  economical  building  as  Form  I,  much 
less  for  Form  II.  It  is  adapted  to  every  type  of  car  now  run- 
ning, but  when  electric  service  is  considered,  this  is  not  the  car 
it  should  be  on  account  of  the  interference  of  the  truss  rods  or 
.fishbellied  side  sills  with  the  apparatus  imderneath  the  car. 

RESUME. 
The  Unberframe  Problem. 

The  data  upon  which  this  problem  is  formulated  are  in  general: 

"The  demands  of  the  service   for  which   the   vehicle  is  intended   and  the 
resistances  and  destructive  forces  which  it  must   overcome  m  such  service. 
(See  page  453,  Dec,  '07.  issue.)  -     .   ^,.  .•  . 

»  The  sources  from  which  these  data  are  securect  are  first  the  operative 
and  passenger  departments.  In  some  cases  the  items  of  information  are 
definite  and  complete,  and  in  others  must  necessarily  be  approximated. 
These  items  include  studies  of 

(a)  Traffic  and  schedules. 

(b)  Character  of  trains. 

(c)  Number  of  trains. 

(d)  Speeds  and  lieadway. 

(e)  Ingress  and  egress  facilities. 

ff)     Seating  capacity.  , 

(g)     Length. 

(h)     Termissible  weight. 

(i)       Maximum  cost. 

(i)      Character  of  motive  power. 

(k)     Allowable  clearances. 

Other  items  may  be  specified  andmo^t  probably  will  be,  concerning  vari- 
ous detail  arrangements  which  must  be  incorporated.  u  r 

The  service  conditions  which  produce  different  demands  are  those  tor 
train  and  separate.unit  runping.      (See  p.  455,   Dec.  '07.) 

Under  these  heads  would  come  the  problems  associated  with  the  prob- 
able change  of  motive  oower  unit  and  the  strength  and  reliability  factors 
covering  end  shocks  and  vertical  lading.  (See  pp.  455  to  *59.  The  more 
prominent    limitation?   concerning  lightness  and  economy  are  found  on  p.  454.) 

AiKASCFMENT    OF    Undfrframe    MEnfsERS.        (p.    461.    '07.) 
FORM    I,    pp.    81-83.    FEB.,    1908. 

Load  Carrying.- 'fhr  weight  of  superstructure  and  lading  is  taken  by  the 
side  girder.     Bulling'  and  nulling  strains  are  assumed  by  the  center  sills. 

(7ft7»ty— Best  for  nominal  end  shocks  and  cars  without  central  side  en- 
trances.     Good   for  multiple  unit  control    (p.   81). 

Center  Siils — Wtak  and  light — nature  of  a  uniformly  loaded  contmuous 
beam    (p.    S3)    with  end  load    (p.   84   and   p.   153). 

Transverse  Supports— Suture  of  a  simple  beam  loaded  by  center  sills  both 
vertically  and  transversely   (p.  15ff).  •  . 

Floor  Girder —Trussed — Plate — Formed  of  center  sills  and  side  Sills  in  a 
horizontal  plane  and  used  to  assist  in  end  shocks   (p.   156). 

Side  Girc/*^— Formed  of  side  siU  rngles— side  plates  and  belt  rail  with  posts 
as  veitical  stiffeners.  Loaded  from  the  transverse  supports  and  super- 
structure  (p.   235). 

FOKM    II. 

Load  Carryiws— All  loads  from  superstructure,  lading  and  end  shocks  taken 
by  the  center  sills  (i).  234).  ,  .     ,      ,  I 

Utility The  best   form   for   severe  service  with  heavy  end  shocks;  can  be 

usM   for  every  tvpc   of  eouipnient    (p.   235).  ,     ,      .    , 

Center  Sills — I!oy  (Girder  or  Trussed — of  the  nature  of  a  uniformly  loaded 
overhanging   beam   with  end   load    (p.   236). 


Transzerse  Cantilezcrs- -Double  cantilevers — loaded  at  each  end  and  sup- 
ported at  the  center. 

Side  Girder — Continuous  deck  beam  of  depth  between  side  sills  and  belt 
rail  loaded  with  superstructure  weight  and  lading  which  is  transferred 
to  center  sills  through  the  transverse  cantilevers  (p.  238). 

FORM     III. 

Load  Carrying — ^All  longitudinal  sills  carry  weight  of  superstructure  and 
lading.     End  shocks  opposed  mainly  by  the  center  sills. 

Utility — Not  adapted  to  as  severe  end  shocks  as  Form  II  for  economical 
building.     <» 

Center  Sills — Uniformly  loaded     overhanging  beam,  subject  to  end  shock. 

Intermediate   Sills — Uniformly   loaded   overhanging  beams. 

Side  Sills — Uniformly   loaded   overhanging  beams. 

J  rans7'erse  Supports — f.ndeavor  to  equalize  load  carrying  of  longitudinal 
silis. 


MELTING  SNOW  AT  FROGS  AND  SWITCHES. 


A  new  method  of  snow  melting  by  means  of  a  hydrocarbon 
fluid  was  described  in  a  paper  presented  by  J.  S.  Lang,  M.  Am. 
Soc.  M.  E.,  at  a  recent  meeting  of  the  Railway  Signal  Associa- 
tion. The  practicability  of  this  method,  according  to  Mr.  Lang, 
has  been  demonstrated  by  its  use  for  the  purpose  of  freeing 
switches  from  snow  and  ice  during  the  past  three  winters  at 
one  of  the  busiest  terminals  in  the  country.  The  process  is  de- 
scribed as  follows : 

The  melting  of  the  snow  or  ice  is  effected  by  applying  to  it 
a  flaming  fluid  of  special  character,  which  continued  to  burn 
while  in  the  snow,  melting  and  finally  evaporating  the  greater 
portion  of  it.  On  account  of  the  special  character  of  the  fluid, 
the  flame  is  easily  maintained  regardless  of  the  high  winds  of 
the  storm  or  the  drifting  of  the  snow. 

The  fluid  is  applied  by  the  regular  track  force  by  means  of 
a  safety  distributing  can,  and  the  height  and  extent  of  the  flame 
can  be  regulated  with  ease. 

No  injury  to  track  results  from  the  use  of  this  system,  as  the 
temperature  of  the  rails  is  not  raised  to  the  usual  summer  heat. 
Ihe  fluid  is  obtainable  in  the  open  market  at  from  three  to  five 
cents  per  gallon  and  may  be  obtained  free  of  cost  by  railroads 
operating  their  own  Pintsch  gas  plant. 

This  system  is  said  to  be  at  once  more  economical  and  more 
effective  than  the  common  method  of  "hand  cleaning"  switches. 


Proposed  Freight  Tunnels  for  New  York  City. — W.  J.  Wil- 
gus,  formerly  vice-president  of  the  New  York  Central  &  Hud- 
son River  R.  R.,  and  now  president  of  the  Amsterdam  Corpora- 
tion, of  165  Broadway,  New  York,  has  submitted  to  the  Public 
Service  Commission  of  that  city  an  extensive  plan  whereby  all 
the  freight,  mail,  express  and  waste  products  of  the  business 
section  of  Manhattan  are  to  be  transported  through  underground 
railroads,  which  are  to  exteiid  from  several  freight  terminals  to 
the  basements  of  the  shfppers  and  receivers  of  merchandise.  The 
plan  is  somewhat  like  that  of  the  Chicago  subways.  The  scheme 
contemplates  a  vast  undertaking  and  is  submitted  for  public  dis- 
ciission  and  the  commission's  approval.  Mr.  Wilgus  states  that 
should  the  project  be  approved  the  Amsterdam  Corporation  is 
prepared  to  submit  a  proposal  by  which  it  may  be  made  effective 
through  the  granting  of  a  franchise. 


The  CiTNAW)  Liner  "Lusitania,"  by  her  westward  voyage, 
completed  July  11,  achieved  the  distinction  of  being  the  first 
25-knot  steamer.  She  covered  the  long  course  frohi  Daunt's 
Rock  to  Sandy  Hook,  of  3,891  miles,  in  4  days,  19  h^.,  36  mins., 
an  average  speed  of  25.01  knots  per  hour.  A  new  fecord  for 
the  longest  day's  run  was  also  made,  643  knots  having  been  cov- 
ered during  the  first  day  of  the  voyage.  A  readjustment  of  her 
propellers,  which  was  made  in  Liverpool,  is  considered  to  have 
aided  the  ship  to  attain  this  speed.  Two  new  forward  propel- 
lers of  four  blades  replaced  the  former  three-bladed  ones.  They 
are  solid  castings  of  manganese  bronze.*  The  two  rear  propel- 
lers remain  as  before,  with  three  blades.  It  is  said  that  this  ar- 
rangement also  djd  away  with  all  vibration. 

Daily  Railway  and  Engineering  Review. — During  the  week 
of  the  tentn-^nual  convention  of  the  Railway  Engineering  and 
Maintenance  of  Way  Association,  and  the  exhibit  of  the  Road 
and  Track  Supply  Association  in  Chicago,  beginning  March  15, 
1909,  The  Railway  and  Engineering  Rtri'iezv  will  issue  a  daily 
paper  each  iporniijg,  except  Saturday. 
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ENGINE    TRUCK — DE    GLEHN    COMPOUND    LOCOMOTIVE — PARIS-ORLEANS    KAII.WAV, 


DETAILS  OF  DEGLEHN   COMPOUND  LOCOMOTIVE. 


Paris-Orleans  Railway. 


In  the  September  issue  of  this  journal,  page  339,  is  given  a 
.general  description,  with  illustrations,  of  some  DeGlehn  com- 
pound Pacific  type  locomotives  which  were  recently  delivered 
from  the  Schenectady  Works  of  the  American  Locomotive  Com- 
pany to  the  Paris-Orleans  Railwaj'  of  France.  In  that  article 
will  be  found  ,also  the  drawings  and  a  description  of  the  cylin- 
ders and  of  a  Jvery  novel  design  of  boiler  fitted  to  these  locomo- 
tives. "  "i^  .,--.^'-^ 

Although  these  engines  Wv.'re  built  in  American  works  the  de- 
sign throughout  is  French  and  the  drawings  for  use  in  the  shops 
were  dimensioned  in  the  metric  system.  The  drawings  were 
furnished  by  the  railway  system  and  the  locomotives  are  dupli- 
cates of  a  number  which  have  been  in  service  for  some  time. 
F'rench  locomotive  designers  have  a  reputation  for  painstaking 
care  in  details  and  in  many  respects  their  products  form  exam- 
ples which  American  designers  could  follow  to  advantage,  at 
least  in  cases  where  durability  and  efficiency  are  paramount. 

Some  of  the  more  interesting  of  the  detailed  par'.s  of  these 
locomotives  are  shown  in  the  accompanying  illustrations  and  will 
be  briefly  described. 

The  engine  truck  is  simple  in  arrangement,  but  contains  feat- 
ures which  are  not  known  in  American  practice.  On  account 
of  the  low  pressure  cylinders  being  between  the  frames  it  is 
necessary  to  have  the  center  bearing  very  low  and  the  truck 
consists  of  side  frames  of  about  i  in.  steel  and  a  cast  steel  cen- 
ter plate,  settling  well  down  between  the  axles,  riveted  to  them. 
There  are  also  connecting  pieces  outside  of  the  pedestals  for 
stiffening  the  side  plates.  The  pedestals  are  riveted  to  the  plate 
frames  in  the  same  manner  as  is  used  on  the  locomotive  main 
frames.  The  center  pin  is  secured  to  a  plate  fastened  beneath 
the  low  pressure  cylinders  and  to  the  locomotive  frames  and 
simply  acts   as  a   guide,  not  carrying  any  of  the  weight  to  the 


truck.  This  pin  sets  into  a  socket  which  fits  in  guides  in  the 
center  plate  and  is  held  in  position  by  a  spring  centering  de- 
vice, the  arrangement  of  which  is  clearly  shown  in  the  illustra- 
tion. The  weight  carried  by  the  truck  is  transferred  by  two 
hemispherical  bearings,  which  rest  in  bearing  blocks,  sliding 
upon  the  center  plate.  There  are  four  semi-elKptical  springs 
located  over  the  top  of  the  journal  boxes  and  acting  indepen- 
dently. At  this  point  it  will  be  noted  that  the  spring  is  guided 
by  an  extension  of  the  top  of  its  center  band,  which  fits  into  a 
guide  bolted  to  the  side  frame.  It  will  also  be  noted  that  the 
spring  hangers  are  fitted  with  nuts  at  the  bottom  and  hence  the 
weight  can  be  equalized  pn  the  different  journals  as  necessary. 
The  horn  extending  down  in  front  of  the  front  truck  wheel, 
which  is  used  abroad  in  place  of  the  pilot,  will  be  noticed  in  the 
illustration.  vV  ■^•:.  %'■:,•  V   ,> 

The  driving  boxes  are  of  interest  largely  on  account  of  their 
being  constructed  of  hamrnered  iron  instead  of  cast  iron  or  steel. 
The  illustration  shows  the  construction  quite  clearly  and  it  will 
be  seen  that  the  brass  slips  into  the  box  from  the  bottom  and 
is  not  pressed  in  from  the  side  as  is  the  custom  in  this  country. 
A  white  metal  insert  forms  the  larger  part  of  the  bearing  area 
and  unusual  care  has  been  given  to  distributing  the  lubricant 
both  over  th'e  journal  and  to  the  hub  plates  and  pedestals.  The 
cellar  is  of  cast  iron  and  is  held  in  place  by  the  large  bolt  which 
supports  the  yoke  from  the  springs,  the  springs  being  under- 
hung. It  will  be  noted  that  the  cellar  is  provided  with  an  ex- 
tension for  oiling  and  that  it  fits  close  to  the  journal  on  both 
sides.  The  driving  boxes  are  casehardened  on  all  bearing  sur- 
faces and  form  a  very  light  and  sensible  design. 

The  pistons  are  interesting  largely  on  account  of  their  light- 
ness, being  constructed  of  hkrtlmered  steel.  Plain  square  pack- 
ing rings,  which  are  sprung  into  place  and  fitted  with  dowels  to 
prevent  turning,  are  used.  The  pistons  are  screwed  on  to  the 
rod,  having  a  taper  fit.  They  are  heated  in  boiling  \yater  before 
being  fitted  to  the  rod  and  after  they  are  in  place  a  pin  hole  is 
drilled  and  the  pin  driven  through  the  head  and  rod  and  riveted 
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DRIVING   BOX — PARIS-ORLEANS   RY. 


VARIABLE   EXHAUST   NOZZLE— PARIS-ORLEANS 


over  on  both  sides.     The  piston  head  is  about  %  of  an  inch 
smaller  in  diameter  than  the  cylinder  bore. 

The  gridiron  type  of  throttle  is  used  on  these  locomotives, 
and  is  shown  in  one  of  the  illustrations.  It  requires  no  particu- 
lar description  and  attention  is  simply  called  to  the  supplemen- 
tary plate  on  the  outside  of  the  main  throttle  plate  and  the  slotted 
connection  in  the  latter,  which  is  so  arranged 
that  when  the  throttle  is  in  the  position  that 
would  normally  be  called  "cracked,"  only  a 
slit  about  14  in-  wide  admits  steam.  Further 
movement  of  the  lever  then  throws  both 
plates  upward  and  gradually  opens  the  ports, 
until  finally  when  in  a  wide  open  position  two  ^^, 
slits  measuring' about  iJ4  x  6M  in-»  and  giving  {q^V^^-' 
and  area  of  17  sq.  in.,  are  exposed.  The  area  ^^  ■^" 
of  the  standpipe  at  this  point  is  but  11.2  sq.  in. 
In  closing  the  throttle  the  outer  or  supple- 
mentary plate  moves  first  and  gradually  re- 
duces the  opening  until  the  main  plate  comes 
into  play.  These  grids  are  held  in  place  by 
flat  springs  arranged  as  shown  in  the  illustra- 
tion. The  throttle  lever  is,  as  mentioned  in 
the  description  of  the  locomotive,  located  on 
the  back  head  of  the  boiler  and  swings  in  a 
vertical  instead  of  a  horizontal  plane.  As  can 
be  seen,  the  movement  on  either  side  of  the 
center  or  closed  position  will  open  the  throttle 
valve. 

The  variable  type  of  exhaust  nozzle  is  in 
very  general  use  on  foreign  railways,  where 
its  design  has  been  very  carefully  worked  out. 
The  exhaust  nozzle  fitted  to  these  locomotives 
is  shown  in  one  of  the  illustrations  and  con- 
sists of  a  bronze  tip  on  a  cast  iron  exhaust 
pipe  within  which  is  a  supplementary  bronze 
tip  that  can  be  raised  and  lowered  by  a  con- 
nection extending  out  through  the  side  of  the 
smoke  l)Ox  and  having  a  lever  extending  to 
the  cab.    The  movable  tip  when  in  its  highest 


position  permits  the  steam  to  escape  only  through  its  center, 
which  is  arranged  with  three  vanes  and  gives  the  escaping  steam 
a  whirling  motion.  When  this  tip  is  lowered,  however,  an  outlet 
is  given  around  its  exterior  surface  and  a  cylindrical  shaped  jet 
of  steam  escapes  around  the  inner  whirling  jet.  The  farther 
down  the  tip  is  drawn  the  larger  area  is  given  for  the  cscape- 


THROTTLE    VALVE — PARIS-ORLEANS    RY. 
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ing  of  the  exhaust. 


INTERCEPTING   VALVE    AND   OPERATING   CYLINDER — PARIS-ORLEANS    RY. 

The  whirling  motion  given  to  the  exhausN    operate  the  high  or  low  pressure  cylinders  alone  or  to  admit  re- 


will  permit  it  to  fill  a  larger  stack  than  it  would  if  straight  and 
also  will  tend  to  extinguish  sparks  by  throwing  them  against  the 
sides  as  they  escape  through  the  stack. 

The  intercepting  valve  and  its  operating  cylinder  are  shown 
in  one  of  the  illustrations.  The  intercepting  valve  casing  forms 
a  part  of  the  low  pressure  cylinder  casting  which  extends  out- 
side of  the  main  frames  and  the  pipe  carrying  the  exhaust  from 
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LOW    PRESSURE    PISTON — PARIS-ORLEANS    RY. 

the  high  pressure  cylinders  enters  at  this  point.  The  valves 
themselves  are  rotary,  being  formed  in  rights  and  lefts  on  the 
opposite  side  of  the  engine  and  simply  consist  of  hollow  cylin- 
drical castings  with  ports  cut  at  the  proper  points.  They  are 
connected  by  a  shaft  and  lever  arm  to  the  operating  cylinder, 
which  sets  across  the  engine  just  ahead  of  the  low  pressure 
cylinders.    The  arrangement  is  such  that  when  it  is  desired  to 


duced  pressure  live  steam  to  the  low  pressure  cylinders  the  in- 
tercepting valves  are  rotated  through  90  degs.  and  the  port  is  open 
which  allows  the  high  pressure  exhaust  to  escape  directly  to  the 
stack  through  a  passage  in  the  low  pressure  cylinder  casting  and 


HIGH    PRESSURE   PISTON — PARIS-ORLEANS    RV. 

at  the  same  time  closes  the  passage  to  the  low  pressure  valve 
chest.  In  this  position  the  high  pressure  cylinders  can  be  op- 
erated alone,  the  exhaust  escaping  as  would  a  simple  engine,  or 
if  desired,  a  supplementary  valve  admitting  live  steam  to  the 
low  pressure  cylinders,  which  has  no  connection  to  the  inter- 
cepting valve,  can  be  opened  and  the  low  pressure  cylinders  op- 
erated in  that  manner.     The  operating  cylinder  for  the  inter- 
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cepting  valve,  as  can  be  seen,  is  the  most  simple  design  and  can 
be  operated  by  either  steam  or  air  through  a  three-way  valve  in 
the  cab.  Reference  should  be  made  to  the  illustrations  showing 
the  low  pressure  cylinders  given  on  page  341  of  the  September 
issue,  in  this  connection. 


FORGING  CASTLE  NUTS. 


Castle  nuts,  in  sizes  ranging  from  54  to  1^4  in-,  are  made  at 
the  West  Milwaukee  shops  of  the  Chicago,  Milwaukee  &  St. 
Paul  Railway  on  regular  forging  machines.  The  ^4  and  i  in. 
nuts  are  made  on  a  2  in.  forging  machine  and  the  larger  ones 
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treme  back  corners.  The  header  is  equipped  with  bosses  which 
form  the  slots  for  the  spring  cotters.  After  being  sheared  off 
from  the  stock  bar  the  nut  is  ready  for  the  tapping  machine. 

The  part  of  the  header  which  punches  the  nut  and  indents  the 
slot  is  made  of  hardened  tool  steel  and  is  arranged  so  that  it  can 
be  unscrewed  and  renewals  made  at  small  expense. 

At  present  a  4  in.  forging  machine  is  turning  out  about  two 
hundred  i3^  in.  nuts  per  day  of  nine  hours,  smaller  nuts  being 
made  at  a  faster  rate. 


A  Track  Supply  Exhibition. — The  Road  and  Track  Supply 
Association,  which  has  heretofore  made  exhibits  of  track  and 
structural  materials  and  appliances  in  the  parlors  of  the  Audito- 
rium Hotel,  Chicago,  during  the  annual  convention  of  the  Rail- 
way Engineering  and  Maintenance  of  Way  Association  in 
March  of  each  year,  will  make  its  exhibit  during  the  week  be- 
ginning March  15,  1909,  in  the  Coliseum  building.  The  rooms 
and  facilities  in  the  hotel  have  been  grossly  inadequate  for  the 
purpose  and  inconvenient  in  every  way  except  being  in  the  same 
building  with  the  convention.  The  Coliseum  on  Wabash  avenue 
is  especially  adapted  for  exhibitions  and  is  within  reasonable 
distance  of  the  hotel.  A  large  amount  of  exhibit  space  has  al- 
ready been  sold  to  manufacturers  and  dealers,  the  price  being 
40  cents  per  square  foot,  including  booth,  signs,  etc.  The  mini- 
mum space  will  be  10  x  ro  ft.  The  usual  membership  fee  of  $25 
will  also  be  charged,  including  three  badges;  extra  badges  $5 
each.  Application  for  space  may  be  addressed  to  the  secretary- 
treasurer,  John   X.  Reynolds,  160  Harrison   street,  Chicago. 
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DIES   FOR   FORGING  CASTLE   NUTS- 


M.   &   ST.   P.   RV. 


on  a  4  in.  machine  which  is  equipped  with  dies  and  a  plunger, 
as  shown  in  the  accompanying  illustration.  Round  bar  stock  is 
used,  the  bar  being  marked  at  the  proper  length  to  form  the  nut 
before  being  heated  and  the  nut  being  forged  on  the  end  of  the 
long  bar,  from  which  it  is  sheared  off  as  soon  as  finished  by  a 
small  shear  forming  part  of  the  machine. 

The  nut  is  formed  in  one  operation.  After  the  two  dies  close 
up  and  hold  the  bar,  the  header  or  plunger  comes  forward, 
punching  a  hole  of  correct  diameter  for  the  tapping  of  the  nut, 
which  extends  into  the  bar  one-quarter  of  an  inch  beyond  the 
thickness  of  the  nut.  The  metal  thus  forced  out  of  the  center 
goes  to  fill  up  the  hexagon  and  the  extra  one-quarter  inch  be- 
yond the  thickness  of  the  nut  assin-cs  the  filling  out  of  .the  ex- 


CASTLE    NUTS   BEFORE   TAPPING- 


M.    &    ST.    P.    RY. 


British  Railway  Accidents  in  1907. — The  annual  Board  of 
Trade  return  on  railway  accidents  in  the  United  Kingdom  shows 
tliat  1,117  persons  were  killed  and  8,811  injured  by  accidents  due 
to  the  running  of  trains.  These  figures  show  a  decrease  of  52 
in  the  number  killed  and  an  increase  of  1,509  in  the  number  in- 
jured, as  compared  with  the  totals  for  the  previous  year.  Eight- 
een passengers  were  killed  in  train  accidents,  this  number  being 
below  the  average  for  the  previous  ten  years.  Eleven  of  these 
fatal  accidents  occurred  in  the  disaster  at  Shrewsbury.  The 
number  of  railway  employees  killed  and  injured  in  train  acci- 
dents were  13  and  236  respectively;  the  number  killed  being  the 
same  as  in  the  previous  year,  while  the  number  injured  shows 
an  increase  of  96.  In  the  class  of  accidents  caused  by  the  move- 
ment of  trains,  exclusive  of  train  accidents,  102  passengers  were 
killed  and  2,132  injured;  a  decrease  of  six  in  the  number  killed 
and  an  increase  of  183  in  the  number  injured,  compared  with 
1906.  It  is  remarked  that  the  casualties  to  passengers  in  this 
class  are  much  more  numerous  than  those  caused  by  train  acci- 
dents, but  they  differ  from  the  latter  in  this  respect,  that  they 
mostly  arise  from  the  carelessness  of  the  passengers  themselves."^ 

Track  Prizes  on  the  P.  R.  R.— In  accordance  with  a  custom 
of  long  standing  .cash  prizes  aggregating  $5,400  were  awarded 
October  i  by  the  Pennsylvania  R.  R.  to  supervisors  and  assistant 
supervisors  for  excellence  in  track  maintenance.  The  prizes 
range  from  $600  to  $800  for  supervisors  and  from  $200  to  $400 
for  the  assistant  supervisors. 


428 


AMERICAN    ENGINEER    AND    RAILROAD   JOURNAL. 


-/jH- 


p 

1 
1 

to 
I 


f- 


!    1 


t. 


-s'H' 


3 


.  *- 


at 

< 

u 

u 


01 
(A 

< 
u: 
b: 

Je 

c 

H 
I 

>■ 
f- 
ae 

C 
H 


November,  1908. 


AMERICAN    ENGINEER   AND   RAILROAD   JOURNAL. 


429 


VIEW   OF   GENKRAL    SERVICE   CAR   WITH    DROP   DOORS   RELEASEDl 


A  GENERAL  SERVICE  FREIGHT  EQUIPMENT  CAR. 


For  the  purpose  of  reducing  empty  car  mileage,  it  is  advisable 
to  have  freight  equipment  cars  capable  of  and  suitable  for 
handling  as  many  different  classes  of  commodities  as  possible. 
The  heaviest  single  kind  of  traffic,  for  which  it  is  advisable  to 
have  specially  adapted  equipment  on  most  of  the  railroads, 
moves  in  one  direction  only  and  if  this  equipment  cannot  be 
arranged  to  suit  some  other  commodity  for  the  return  trip  it 
must  necessarily  increase  the  empty  car  mileage  and  be  a  source 
of  expense  instead  of  revenue  for  a  good  portion  of  its  life. 

Visitors  at  the  mechanical  conventions  at  Atlantic  City  last 
June  had   an   opportunity   of   inspecting   a  car  which    seems   to 


carry  the  convertible  idea  to  its  greatest  practical  length.  This 
car  represents,  first,  a  standard  30-ton  stock  car  and  as  such  does 
not  differ  in  any  essentials  from  the  usual  car,  as  far  as  the  in- 
terior arrangement  is  concerned.  It  can  then  be  converted  into 
a  covered  gondola  car  with  tight  sides  and  floors  and  suitable 
for  conveying  any  lading  usually  carried  in  gondola  cars,  which 
would  pass  through  the  doors.  It^can  then  further  be  converted 
into  a  perfectly  tight  and  satisfactory  box  car.  When  arranged 
in  either  of  the  two  latter  forms  it  has  the  further  advantage 
of  being  a  drop  bottom  car,  in  which  practically  the  whole  of 
the  floor  area  can  be  dropped  and  the  lading  discharged  on  cither 
side  of  the  track. 

In  construction  the  car   is  of  the  composite   type,  having  an 
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Section  at  80/sfer.      Section  at  Cmssbearen  .   ) 


END   ELEVATION  AND  CROSS  SECTION  OF  THIRTY-TON    GENERAL    SERVICE    CAR. 
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\  IKW    OK  GKNKMAL   SKRVtfE   CAR   WITH    DROP   DOORS   RELEASED. 


A  GENERAL  SERVICE  FREIGHT  EQUIPMENT  CAR. 


For  the  purpose  vi  ndiKitij;  tmpty  car  iniU:ijic.  it  ,i.i  a«lvi>able 
to  have  freight  cquipincnt'iiars  capable  6t' and  ijnitablc  for 
handling  as  r.ian^  different  classes  of  commodities  as  possible. 
The  heaviest  sinj.-le  kind  of  traftic,  for  which  it  is  advisable  to 
liave  specially  adapted  equipment  ou  most  of  the  railroad"^, 
moves  in  one  (Hrection  only  and  if  this  equipment  cannot  be 
arranged  to  suit  Same  other  conmiodity  for  the.,  return  trip  it 
must  necessarily  increase  the  empty  car  milcaye  and  be  a  source 
of  expense  instead  of  revenue  for  a  good  portion  of  its  life. 

Visitors  at  the  mechanical  oiiivention>;  at  Atlantiv  City  Ja^t 
June  had   an   uppdrtunity    of  .inspecting  a  car   which    seems   to 


carr\  tiiv  convertible  idea  to  it>  greatest  practical  iviigllh  riu;9 
car  represent >.tir,»i,  a  standard  ,^>  ti>n  stock  car  and  as  such  doei> 
not  differ  in  any  esse!)tial>  from  the  usual  cur,  as  far  as  the  in- 
tt-rior  arrangcnient  is  concerne<l.  ll  can  then  lie  converted  into 
a  coycrcd  gondola  car  with  tight  'sides  and  floors  and  suitable 
for  ciMiviying  any  lading  usually  carried  in  gondola  cars,  which 
would  pa.-j-  through  tlie  doors.  It  can  tlun  ^further  be  converted 
into  a  pe  r  feet  I V  right  and  satisfactory  b<jix  car.  »  When  arranged 
iu  either  bf  the  Iwo  latter  forms  it  has: tliietiTtl^r  advantage 
of  being  a  drop  bottom  car,  in  which  practicailj-  the  whole  "'i 
tlie  lloor  area  can  be  dropped  and  the  ladiflg  diiichar^cd  on  <  •'  • 
~ide  of  tbe  track.  -    Vv  :-'---'-:'^'-'-'''-  ■''■'■:     ■^^    -    •  ^ 

lii  -constructhiii  ihv  c;tr  is.:  *itr  tlie  cOnipoMlc-  type,  havirti:'  iah 
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INTERIOR   VIEW    OF   GENERAL    SERVICE   CAR   FOR    USE   AS   GONDOLA. 


all-Steel  underframe  and  a  wooden  superstructure  including  side 
and  end  sills.  The  underframe  is  constructed  so  as  to  take  all 
of  the  shocks  of  service  and  the  superstructure  is  required  to 
carry  simply  the  strains  due  to  shifting  loads  and  its  own 
weight  and  momentum. 

The  underframe  is  of  the  same  general  type  as  is  fur- 
nished by  the  builders  of  this  car,  the  Ralston  Steel  Car 
Co.,  for  application  under  present  wooden  equipment,  or  as  a 
foundation  for  equipment  for  composite  freight  cars  of  any  type, 
and  consists  of  a  heavy  box  girder  type  of  center  sill,  built  up 
of  two  15  in.,  33  lb.,  channels,  set  13  in.  apart,  having  a  J4  i"- 
cover  plate  on  top  extending  the  full  length  of  the  car  and  a 
similar  cover  plate  on  the  bottom  extending  nearly  to  the 
bolsters.  The  two  channels  are  notched  at  either  end  and  the 
web  is  bent  down,  forming  a  shelf  for  supporting  the  wooden 
end  sills  of  the  car.  The  draft  castings  are  riveted  directly  to 
the  web  of  the  center  sill  channels  and  convey  their  stresses 
through  a  point  slightly  below  the  neutral  axis  of  the  girder. 
The  construction  of  the  underframe  is  such  as  to  throw  all  of 
the  weight  of  the  car,  as  well  as  the  pulling  and  buffing  stresses, 
to  this  center  sill,  which  is  evidently  of  sufficient  size  and 
strength  to  take  care  of  them. 

The  body  bolster  consists  of  four  flanged  steel  plates  or  dia- 
phragms, 5/16  in.  in  thickness,  riveted  to  the  webs  of  the  center 
sills  and  secured  at  the  top  to  two  6  in.,  8  lb.,  channels  extended 
across  the  top  of  the  center  sill,  and  forming  the  tension  mem- 
ber of  the  bolster.  A  5^  in.  cover  plate,  passing  underneath  the 
center  sills,  is  riveted  to  the  flanges  on  the  diaphragm  plates 
and  to  the  spacing  casting  between  the  center  sills.  The  6  in. 
channels  carry  a  hanger  casting  at  either  end,  in  which  the  5x8 
in.  wooden  side  sills  are  secured.  A  ^  in.  cover  plate  on  top 
of  the  channels  completes  the  bolster  construction,  which  is 
evidently  of  more  than  ordinary  strength.  The  five  cross  bear- 
ers between  the  bolsters  are  composed  of  6  in.,  8  lb.,  channels 
resting  on  top  of  the  center  sills  in  the  same  manner  as  at  the 
bolsters.  Two  of  these,  near  the  center  of  the  car,  are  rein- 
forced by  flanged  diaphragms  riveted  to  the  center  sill  channels. 


as  is  shown  in  one  of  the  cross  sections.  The  cross  bearers 
have  a  10  X  J4  »"•  cover  plate  extended  the  width  of  the  car  and 
forming  the  floor  between  the  drop  doors. 

The  wooden  superstructure  is  of  the  usual  construction  of  a  stand- 
ard stock  car,  as  far  as  the  framework  is  concerned.  The  floor 
consists  first  of  sixteen  sections,  each  one  forming  a  drop  door, 
being  hinged  above  the  center  sills,  which,  when  in  a  raised  po- 
sition, form  a  perfectly  flat  and  comparatively  tight  floor.  When 
used  as  a  stock  car  there  is  another  floor  consisting  of  16  sec- 
tions, which  are  hinged  along  the  sides  above  the  side  sills  and 
are  dropped  down,  matching  in  the  center  and  forming  a  per- 
fectly level  floor.  When  it  is  desired  to  enclose  the  lower  half 
of  the  car  for  use  as  a  gondola,  these  sections  are  raised  and 
fastened  along  the  sides,  forming  a  car  which  may  be  used  for 
coal,  coke,  brick  or  similar  lading.  If  used  as  a  box  car  the 
sections,  shown  in  the  illustration  as  secured  under  the  carlins, 
are  dropped  down  and,  fitting  into  place,  completely  enclose 
the  car. 

The  drop  door  system  is  operated  by  the  well-known  Ralston 
type  of  crank  shafts  operated  by  a  lever  and  ratchet  at  the  end 
of  the  car.  In  this  case  there  are  four  levers,  each  one  operating 
four  doors.  When  the  doors  are  closed  they  are  held  in  place 
by  automatic  gravity  locks,  which  are  positive  in  their  action. 
These  locks  carry  no  strains  and  are  simply  to  prevent  the  shaft 
shaking  loose  in  transit.  In  addition  to  the  gravity  locks  at  the 
end  there  are  also  locks  on  the  opposite  end  of  the  shaft  at  the 
center  of  the  car.  The  arrangement  of  the  drop  doors  and  other 
operating  mechanism  is  shown  in  the  illustration. 

The  car  weighs  40,000  lbs.,  is  36  ft.  long  inside  and  has  a 
capacity  of  60,000  lbs.  The  side  doors  can  be  of  any  type  de- 
sired and  the  trucks  are  furnished  as  specified. 


Skill  in  Handling  the  Reverse  Lever  and  Throttle  gets  as 
many  heavy  trains  in  on  time  as  big  locomotives  carrying  a  high 
steam  pressure.  Skill  with  the  injector  counts  for  as  much  as 
skill  with  the  scoop  if  the  steam  gauge  is  any  g^ide. — C.  B. 
Conger  before  the  Traveling  Engineers'  Association. 


November,  1908. 
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RAILWAY  BUSINESS  ASSOCIATION. 


An  important  meeting  of  the  manufacturers  of  railroad  mate- 
rial and  equipment  was  held  at  the  Waldorf-Astoria,  New  York 
City,  on  the  evening  of  September  30  for  the  purpose  of  form- 
ing a  permanent  organization  whose  object  should  De  to  obtain 
united  action  in  systematic  efforts  for  the  conservation  of  the 
interests  of  the  railroads.  The  Association,  called  the  "Rail- 
road Business  Association,"  was  formally  organized  and  the  fol- 
lowing officers  elected:  George  A.  Post,  president;  H.  H.  West- 
inghouse,  O.  H.  Cutler,  W.  H.  Marshall,  E.  S.  S.  Keith,  A.  H. 
Mulliken,  O.  P.  Letchworth,  vice-presidents;  Charles  A.  Moore, 
treasurer,  and  W.  P.  Pearcc,  William  V.  Kelley,  Col.  H.  G. 
Prout,  J.  S.  Coffin,  N.  Paul  Fenner,  E.  L.  Adreon,  J.  H. 
Schwacke,  A.  M.  Kittredge  and  John  F.  Deckson,  executive  com- 
mittee. 

It  was  thoroughly  impressed  upon  all  of  those  present  that 
this  association  is  strictly  non-partisan ;  it  has,  and  is  to  have, 
nothing  at  all  to  do  with  politics.  It  has  no  axe  to  grind  other 
than  to  see  that  fair  play  is  given  to  the  railroads.  It  does  not  at- 
tempt to  excuse  the  misdeeds  of  railways,  but  exists  for  the  pur- 
pose of  attempting  to  guide  and  form  public  opinion  so  that  the 
railways  will  be  accorded  the  credit  due  them  from  the  public 
and  be  given  a  chance  to  counteract  the  results  of  the  work  of 
the  demagogue  and  agitator.  The  reasons  for  an  organization 
of  this  kind  are  best  given  by  some  extracts  from  the  address 
delivered  by  George  A.  Post,  president  of  the  Standard  Coupler 
Company,  who  acted  as  temporary  chairman  of  the  meeting.  He 
stated  in  part: 

When  railroads  are  prosperous,  times  are  good  everywhere;  when  rail- 
roads are  not  prosperous,  jobless  hordes  are  in  despair,  and  the  cupboards 
of  workingmen  are  bare.  Largely  responsible  for  this  paralysis  afflicting 
our  railroads  is  the  attitude  of  harsh  hostility  toward  them,  as  manifested 
in  federal  and  state  administrative  and  legislative  circles.  Because  of  this 
hostility,  confidence  of  investors  in  their  prospective  profitable  operations, 
and  in  the  stability  of  values  of  their  securities  has  been  seriously  under- 
mined. 

To  denounce  railroads  and  railroad  ofHcers,  and  to  scheme  for  their  dis- 
comfiture, has  become  epidemic  among  many  people  otherwise  rational.  So 
persistent  has  been  the  indiscriminate  condemnation  of  railroad  managers, 
that  it  has  come  to  be  considered  a  necessary  ingredient  of  the  vocal  out- 
put of  those  who  seek  popular  favor  to  gain  political  preferment  In  the 
absence  of  any  other  qualification  for  the  exercise  of  political  power,  the 
aspirant  has  deemed  it  sufficient  to  declaim  vehemently  against  railroads 
and  to  give  assurance  that  condign  punishment  shall  be  meted  out  by 
him,  if  elected,  to  those  who  control  the  means  of  transportation.  No 
legislative  anti-corporation  bomb  could  be  too  deadly  to  please  people  who 
are  frenzied  in  their  opposition  thereto. 


To  attain  the  knowledge  and  experience  wherewith  properly  and  success- 
fully to  operate  a  railroad  is  a  tedious  process.  The  preliminary  training 
covers  many  years  of  patient  toil  and  profound  study  of  the  subject,  and  is 
then  only  possible  of  attainment  by  those  of  a  high  order  of  intelligence. 
And  yet,  it  has  come  to  pass  in  this  era  of  hysteria  that  such  men  and  their 
views  regarding  railroad  operations  are  tabooed.  The  popular  conception  of 
the  true  railroad  scientist  is  one  who  never  spent  a  day  of  his  life  in  rail- 
road service,  but  whose  mental  activities  have  been  applied  in  other  occupa- 
tions far  removed  from  the  possibility  of  acquiring  railroad  knowledge.  It 
is  a  peculiar  fact  that  a  trained  railroad  man  will  frankly  disavow  any 
knowledge  of  how  to  conduct  .iny  other  business,  but  you  seldom  find  a 
man  running  any  other  kind  of  business,  whether  successfully  or  otherwise, 
who  does  not  consider  himself  a  omiictent  critic  of  railroad  management. 

The  railroads  of  America  are  just  now  the  victims  of  a  powerful  and  vin- 
dictive wrath  trust.  Wc  hear  much  of  the  depredations  of  trust  magnates, 
and  the  injustice  and  oppressions  of  predatory  wealth.  But  what  of  the 
devastating  attacks  of  "predatory  wrath"  upon  railroads?  There  has  been 
an  amalgamation  of  all  the  small  local  hostilities  to  railroads  that  have 
be<n  ^tartt■d—  here  throngV-  the  peevishness  of  some  station  agent,  there 
through  the  brusque  manners  of  an  uncivil  train  man,  elsewhere  by  the 
avarice  of  some  wicked  stock  jobber,  or,  in  some  quarters,  by  the  frosty 
pomposity  of  some  railroad  executive.  These  wrath  factories  have  poisoned 
the  minds  of  whole  communities,  and  sharp-tongued  representatives  have 
enlisted  the  antagonism  of  counties.  Ignited  by  the  fiery  objurgation  of 
excited  orators,  states  have  become  mammoth  furnaces  wherein  discontent 
has  seethed,  hissed  and  blazed.  From  these  fires  of  wrath,  sparks  in  the 
shape  of  ambitious,  cunning,  self-seekers  have  been  shot  into  the  muni- 
cipal, county,  state  and  federal  couuciU,  there  to  set  fire  to  the  imagination, 
the  hopes,  the  fears,  and  cupidity  of  the  populace,  and  to  hurl  fire-brands  ot 
inimical  legislation  into  the  camps  of  the  railroads.     Onward  has  {spread  the 

work  of  consolidation.  •  f,    ;.i    •".■■"''■■■  vV'^:'^ 

•  •  •  •  •  <  •'••'•' 

It   has  been   a   great,    fat   feast   for  predatory  wrath   makers.      They   have 


roamed  abroad  throughout  the  land,  putting  crimps  in  railroads  that  make 
them  writhe  in  the  agonies  of  depleted  revenues  and  that  have  emptied  the 
dinner  pails  of  an  army  of  railroad  employees. 

No  trust  that  was  ever  organized  in  this  country  has  it  in  its  power  to 
create  the  thousandth  part  of  the  havoc,  rob  so  many  people  of  employment, 
strike  terror  to  the  hearts  of  investors  and  diminish  the  incomes  of  widows 
and  orphans  as  has  this  same  jugrgemaut  of  agitation — the  wrath  trust. 

Its  vengeful  progress  must  be  checked.  The  hour  has  struck  when  coura- 
geous men  must  form  a  wall  of  human  adamant  and  resist  it.  If  ever  again 
good  limes  shall  return  to  bless  us;  if  ever  again  we  may  boast  of  Ameri- 
can prosperity;  if  ever  again  confidence  shall  be  restored  in  business  circles, 
there  must  be  an  end  to  this  frenzied  fulmination  against  railroads,  and 
calm  reason  must  bear  sway  in  the  solution  of  the  intricate  problems  that 
confront  us. 

•  •  •  •  •  •  •''"•  •  • 

In  any  dispute  the  right  is  seldom  all  on  one  side.  All  the  zeal  for  gain 
and  commercial  advantage  in  this  country  is  not  confined  to  those  who  man- 
age our  railroads.  Every  shipper  is  not  a  saint,  nor  is  every  common  car- 
rier a  demon.  Not  every  complaint  lodged  against  a  railroad  is  founded  in 
truth  and  equity.  A  large  percentage  of  the  hue  and  cry  against  railroads 
is  simply  the  vapor  in  gs  of  chronic  growlers,  who  growl  at  railroads  as 
they  growl  at  their  neighbors,  or  find  fault  with  their  family's  expenditures. 

It  is  true  beyond  a  doubt  that  there  have  been  in  the  past  and  are  at 
present  many  things  in  the  conduct  of  our  railroads  that  were  not  and  arc 
not  right,  and  against  which  protest  has  been  and  may  be  rightly  made. 
To  deny  this  would  be  silly,  and  would  render  abortive  at  their  inception 
any  efforts  that  we  might  make  in  behalf  of  railroads.  If  we  would  be 
influential  in  our  friendship  for  the  railroads,  otu*  attitude  must  not  be  that 
of  condonation  of  any  wrong,  but  staunch  advocacy  of  fair  play  all  round. 
We  are  manufacturers  of  railroad  materials,  not  vendors  of  taffy. 

There  is  serious  work  to  be  done.  We  want  orders.  We  want  to  see  the 
fires  lighted  in  our  furnaces,  profits  flowing  into  our  coffers,  workingmen 
made  glad  by  the  joyous  sound  of  the  shop  whistles  calling  them  from  idle- 
ness to  work.  Not  one  of  these  hopes  can  be  realized  until  railroads  are 
relieved  of  the  incubus  of  hostile  agitation  that  now  halts  their  successful 
operation. 

It  is  admitted  that  some  reforms  are  necessary  and  desirable  in  the  con- 
duct of  railroads,  to  the  end  that  discontent  may  be  quieted.  It  is  con- 
ceded that  as  public  servants,  exercising  the  great  powers  conferred  upon 
them  by  the  people,  intended  for  the  public  good,  and  possessed  of  fran- 
chises of  untold  value,  granted  them  by  legislation,  railroads  should  be 
subjected  to  proper  regulation  and  supervision  by  the  people  through  con- 
stituted authority.  But  there  is  a  vast  difference  between  healthful,  sane 
regulation  and  vicious  strangulation.  Not  every  carping  critic  is  a  Solomon; 
nor  is  every  lawmaker  a  statesman.  Because  a  law  is  aimed  at  a  railroad 
docs  not  necessarily  make  it  right  or  expedient;  it  may  be  wrong  and  work 
injustice.  Hot-headed  legislators  enact  hot-headed  legislation.  Statutes 
conceived  in  wrath  have  their  fruition  in  paralyzed  commerce.  As  abaters 
of  the  smoke  nuisance  they  have  our  inventors  in  that  line  lashed  to  the 
mast.  .  -  - 

•  •  •  *  i :'- .;  ■'•-■  •  •  •  ■•  • 

The  thoroughly  trained,  capable  and  honest  officials,  whose  energies  and 
brains  are  concentrated  upon  the  problem  of  conducting  the  business  of  rail- 
roads profitably  to  their  owners  and  satisfactorily  to  their  patrons,  should 
be  upheld  and  their  work  appreciated.  They  are,  in  fact,  the  overwhelming 
majority. 

These  railroad  officials  who  vex  the  public  by  temperamental  failings, 
who  are  brusque  and  inconsiderate  in  their  intercourse  with  the  public,  must 
be  brought  to  realize  that  they  are  in  fact  public  servants  and  not  monarchs. 

Those  who  may  be  guilty  of  wicked  practices,  in  the  administration  of 
railroad  properties,  should  be  scourged  witb  the  lash  of  universal  scorn  and 
driven  from  the  railroad  field.  .  ^^'■■':-':^'-'-:/  •'\::  ;  '   >   ' 

Those  who  decry  railroads  with  malicious  Intent;  who  would  cripple  them 
to  gratify  personal  spleen,  or  for  personal  ag^srandizement,  must  be  exposed 
and  their  power  for  evil  destroyed. 

Those  who  criticize  railroad  methods  intelligently;  who  have  just  cause 
for  complaint  in  their  dealings  with  railroads,  must  be  accorded  respectful 
audience  and   be   listened   to   with   ears   anxious   for  the   truth. 

Those  who  depend  upon  railroads  for  subsistence,  directly  or  indirectly, 
must  be  loyal  to  their  means  of  support,  and  quidc  to  resent  interference 
therewith  by  cr.nity  or  turbulent  trouble  makers. 

Railroads  must  be  operated  with  a  fair  margin  of  profit,  else  they  cannot 
maintain  efficiency  in  equipment,  adequately  meet  increasing  demands  for 
terminal  facilities  and  other  betterments,  nor  can  they  pay  good  wages  to 
their  operatives.  In  other  business  enterprises,  it  is  a  maxim  that  prices 
include  a  profit.  If  there  are  no  profits,  there  is  bankruptcy.  There  is  no 
reason  why  transportation  rates  should  not  be  adjusted  upon  the  same  basis. 

*vv»;v*       •*       ••       •       ,       .       , 

All  these  things  can  be  accomplished.  They  must  be  accomplished.  Who 
are  better  equipped  than  bodies  of  n.en  such  as  are  here  assembled,  to  aid 
in  their  accomplishment? 


Car  Shortage  on  C.  P.  R.— In  a  special  report  by  the  presi- 
dent of  the  Canadian  Pacific,  he  said  that  during  the  last  six 
years  the  company  had  spent  $37,000,000  for  locomotives  and 
cars,  and  yet  during  the  next  six  weeks  there  would  hardly  be 
enough  cars  to  handle  the  business  offered. 
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all-Steel  undcrlratne  and  a  wooden  superstructure  including  side 
and  end  sills.  The  underfranio  is  constructed  so  as  to  take  all 
of  the  shocks  ol  service  and  the  superstructure  is  required  to 
carry  simply  the  strains  due  to  shiltinj,'  loads  and  its  own 
weight  and  momentum. 

The  imderframc  is  of  the  same  general  type  as  is  fur- 
nished by  tin-  builders  of  this  car,  the  Ralston  Steel  Car 
Co., .  for  application  under  present  wooden  equipmeiu,  or  as  a 
loinidation  for  equipment  for  composite  frci.nht  cars  of  any  type, 
and  consists  ol^  heavy  box  girder  type  of  center  sill,  built  up 
■  if  two  15  iti.,  33  lb.,  chaniK-ls,  set  13  in.  apart,  liaving  a  ^4  in. 
ravi>r  plate  on  top  extending  the  full  length  of  the  car  and  a 
-iniilar  coivcr  plate  on  the  bottom  cxtendin.u:  nearly  to  the 
iHjlstcrs.  The  two  channels  arc  notched  at  cither  end  and  the 
web  is  bent  down,  forminj;  a  shelf  for  supportinLf  the  wooden 
1  ud  sills  of  tJ)e  car.  The  draft  casting.s  arc  riveted  directly  to 
•Ik-  web  of  the  center  sill  channels  and  convey  their  stresses 
•hrough  a  poirtt  slightly  bck>\<r  the  neutral  axis  of  the  girder. 
The  construction  of  the  undciframe  is  suck  as  to  throw  all  of 
•liewciyht  of  the  car,  as  will  as  the  pulling  and  butting  stresses, 
:  J  this  center  sill,  which  is  evidently  of  sutTicicnt  size  and 
strength  to  tiike  care  of  them. 

1  he  body  bolster  consrists  ol  four  Hanged  steel  plates  or  dia- 
jihragms,  3/16  in.  in  thickness,  riveted  to  the  webs  of  the  center 
sills  and  secured  at  the  tbp  10  two  6  in.,  8  lb.,  chaimels  extended 
across. the  tjup  of  the  center  sill,  and  forming  the  tension  mem- 
ber of  the  bolster.  A  K  »"«  cover  plate,  passing  underneath  the 
center  silk,*  is  riveted  to  the  flanges  on  the  diaphragm  plates 
and  to  the  spacing  casting  between  the  cfntcr  sills.  The  6  in. 
i-hanuels  dirry  a  hanger  casting  at  either  end,  in  which  the  5x8 
wooden  side  sills  are  secured.  A  J4  •"•  cc^ver  plate  on  top 
of  the  chaiuiels  completes  the  bolster  construction,  which  is 
evidently  of  more  than  ordinary  strength.  The  five  cross  bear- 
ers between  the  bolsters  are  composed  of  6  in.,  8  lb.,  channels 
resting  on  top  of  the  center  sills  in  the  same  manner  as  at  the 
bolsters.  Two  of  these,  near  tlie  center  of  the  car.  are  rein- 
forced by  flanged  diai)hragnis  riveted  to  the  center  sill  channels. 


KVJtfc    CAK    tUk    Uft    .VS    t.(l.\I>)L.\. 

as  is  shown  in  one  of  the  cross  sections.  The  cross  bearers 
liave  a  10  x  I4  in.  cover  plate  extended  the  width  of  the  car  and 
forming   the   tloor  between   the  drop  doors. 

The  wooden  superstructure  is  of  the  usual  construction  of  a  stand- 
ard stock  car,  as  far  as  the  framework  is  concerned.  The  floor 
consists  first  of  sixteen  sections,  each  one  forming  a  drop  door, 
being  hinged  above  the  center  sills,  which,  when  in  a  raised  po- 
sition, form  a  perfectly  flat  and  comparatively  tight  floor.  When 
used  as  a  stock  car  there  is  another  floor  consisting  of  16  sec- 
tions, which  are  hinged  along  the  sides  abo/e  the  side  sills  and 
are  dropped  down,  matching  in  the  center  and  forming  a  per- 
tectly  level  floor.  When  it  is  desired  to  enclose  the  lower  hajj, 
of  the  car/ for  use  as  a  gondola,  these  sections  are  raised  and 
fastened  along  the  sides,  forming  a  car  which  may  be  used  for 
coal,  coke,  brick  or  similar  lading.  If  used  as  a  box  car  the 
Sections,  shown  in  the  illustration  as  secured  under  the  carlins, 
are  dropped  down  and,  fitting  into  place,  completely  enclose 
the  car. 

The  drop  door  system  is  operated  by  the  well-known  Ralston 
type  ol  crank  shafts  operated  by  a  lever  and  ratchet  at  the  end 
of  the  car.  In  tliis  case  tlierc  are  four  levers,  each  one  operating 
four  doors.  When  the  doors  arc  closed  they  arc  held  in  place 
by  automatic  gravity  locks,  which  are  positive  in  tlreir  action. 
These  locks  carry  no  strains  and  are  simply  to  prevent  the  shaft 
shaking  loose  in  transit.  In  addition  to  the  gravity  locks  at  the 
en<l  there  arc  also  looks  on  the  oi)posite  end  of  the  shaft  at  the 
center  of  the  car.  The  arrangcnient  of  the  drop  doors- and  other 
operating  mechanism   is   sliown   in   the   illustration. 

The  car  weighs  40,000  lbs.,  is  36  ft.  long  inside  and  has  a 
capacity  of. 60,000  lbs.  The  side  doors  can  be  of  any  type  de- 
sired and.  the  trucks  are  furnished  as  specified.^ 


Skill  i.\  Handling  the  Reverse  Lever  and  Throttle  gets  as 
many  heavy  trains  in  on  time  as  big  locomotives  carrying  a  high 
steam  pressure.  Skill  with  the  injector  counts  for  as  much  as 
skill  with  the  scoop  if  tlve— steam  gauge  is  any  guide. — C.  B. 
Cottficr  In-fore  ihc  TraTrlvug^ttgiuecrs'  Association. 
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RAILWAY  BUSINESS  ASSOCIATION. 


An  important  meeting  of  the  manufacturers  of  railroad  mate- 
:ial  and  equipment  was  lield  at  the  Waldorf-Astoria,  New  York 
City,  on  the  evening  of  September  30  for  the  purpose  of  form- 
ing a  permanent  organization  whose  object  should  he  to  obtain 
united  action  in  systematic  efforts  for  the  conservation  of  the 
'uterests  of  the  railroads.  The  Association,  called  the  "Rail- 
road Business  Association,"  was  formally  organized  and  the  fol- 
lowing officers  elected:  George  A.  Post,  president;  H.  H.  West^ 
inghousc,  O.  H.  Cutler,  VV.  II.  Marshall,  IC.  S.  S.  Keitli,  A.  H. 
MuUiken,  O.  P.  Letchworth,  vice-presidents';  Charles  A.  Moore, 
ircasurer,  and  W,  P.  Pcarcc,  William  \^  Kelley,  CoL  11.  G, 
Prout,  J.  S.  Coffin,  X.  Paul  Fcimer,  E.  L.  Adrcon,  J.  H. 
Schwacke,  A.  M.  Kittredge  and  John  F.  Deckson,  executive  com- 
mittee. ■.,-■;..   -^  ..,.',;;  '■'-    ,;~^  ^/-:'    .  \  .A         /":.'a''-\-' • -^ 

It  was  thoroughly  impressed  upon  all  of  those  present  I  that 
ihis  association  is  strictly  non-partisan;  it  has,  and  is  to  JavCi 
nothing  at  all  to  do  with  politics.  It  has  no  a.xe  to  grind  other;, 
than  to  see  that  fair  play  is  given  to  the  railroads.  It  docs  not  at-  : 
tempt  to  excuse  the  misdeeds  of  railways,  but  exists  for  the  piir- 
pose  of  attempting  to  guide  and  form  public  opinion  so  that  the 
railways  will  be  accorded  the  credit  due  them  from  the  public 
and  be  given  a  chance  to  counteract  the  results  of  the  work  of 
the  demagogue  and  agitator.  The  reasons  for  an  organization 
of  this  kind  are  best  given  by  some  extracts  from  the  address 
delivered  by  George  A.  Post,  president  of  the  Standard  Coupler 
Company,  who  acted  as  temporary  chairman  of  the  meeting.  He 
stated  in  part : 

When  railroads  are  prosperous,  tinn's  are  good  every vvhorf-;  when  rail- 
roads are  not  prosperous,  jobless  hordes  are  in  despair,  and  the  cupboards 
of  woikingmen  are  bare.  Largely  responsible  for  this  paralysis  afflicting 
our  railroads  is  the  attitude  of  harsh  hostility  toward  them,  as  manifested 
in  federal  and  state  administrative  and  legislative  circles.  Because  of  this 
hostility,  confidence  of  investors  in  their  prospective  profitable  operations, 
ind  in  the  stability  of  values  of  their  securities  has  been  seriou&ly  uii4er- 
inined.  ':  ■r^.J^.X  ':  '^r^  /" -^  ...;■;;     -v 

To  denounce  railroatls  and  railroad  officers,  and  to  scheme  for  their  dis- 
«.<:infiture,  has  become  epidemic  among  many  people  otherwise  rational.  So 
persistent  has  been  the  indiscriminate  condemnation  of  railroad  managers, 
that  it  has  come  to  be  considered  a  necessary  ingredient  of  the  vocal  out- 
j>ut  of  those  who  seek  popular  favor  t')  ^ain  political  preferment.  In  the 
absence  of  any  ether  qualif-cation  for  the  exercise  of  political  power,  the 
aspirant  has  deemed  it  sutficient  to  declaim  vehemently  against  railroads 
and  to  give  assurance  that  condign  punishment  shall  be  meted  put  by 
him,  if  elected,  to  thast  who  control  the  means  of  transportation.  Ko 
UC'sIative  anti-corporation  bomb  co'ild  tw."  too  deadly  to  please  people  who 
'.re   frenzied  in   their  opposition  thereto. 

•  •  •  "*  .-/  '••'—-,'•:•-.,•  .  ••  "•;'.  .■•!■.■  .-  ,^  ■'■■■■■    ■  ,♦  • . 

To  attain  the  knowledge  atid  expericnijc  whcrrwrtth  properly  afid  success- 
tully  to  operr.te  a  lai^road  is  a  tedious  process.     The  prelimiiiary  training 
covers  many  years  of  patient  toil  and  profound  study  of  the  subject,  and  i«,    , 
tlitn   only  possible  of  attainment  by  those  of  a   high  order  of  inteliigcnce.'. .; 
And  yet,  it  has  come  to  pass  in  this  era  of  hysteria  that  such  mc'n  and  their.  . ; 
views  regarding  railroad  operations  are  tibooid.     The  popular  conception  of  . 
ilie   true  railroad   scientist   is  one  who  never  spent  a  day  of  his  life  in  rail- 
i'<ad  Service,  but  wliose  mental  activities  have  been  apj)lied  in  other  occupa- 
ii>us  tar  removed   from  the  possibility  of  acquiring  railroad  knowle<lge.     It 
i«    a    i>eculiar    fact   that    a   tmined   railroad    man    will    frankly    disavow   any 
ktiovs ledge   of    how    fo   c 'inlnet    any   otbir   jiu>iiie?«,    but    you    seldom    find  .a." 
m:m  rvnn'ng  any  ofiier  kind  of  business,  tthether  successfully  or  otherwise,    , 
who  dj^s  not  consider  himself  a  e.injjMcht  crijlc  of  •i'ailri>ad  nianagcmcnt. 

The  railro.ids  ol   .Ann  rica  are  just  now  the  victims  »f  a  powerfut  .ind  vin- ■ 
dietive  wrath  trust.     \Vc  hear  much   of  the  <feprcdatirns  of  trust  niagi)atesv 

iiul    the   injustice   and    oppressions   of   predatory   wealth.      But    \j)iat    of   th?- 
■  Iivastating  attacks  of  "predatory   wrath"   iijion   railroads?      There,  has  been 

111  amalgamation  of  all  the  small  local  hostilities  to- faitroails  that  haVe 
l'<i  n  ^t.•l^ted  hue  'hri.iiv!!  the  iH-evishtii  «-s  of  some  station  agent,  th^re 
through  tiie  brusque  manners  of  an  tmcivil  train  irian,  elsewhere  by  tW 
avarice  of  some  wicked  stock  joblx-r,  or,  in  some  «|uarters,  by  the  frosty 
pomposity  of  some  railroad  executive.  These  wrath  factories  have  poisoned 
the  min<!s  of  whole  communities,  and  sharp-tongucd  representatives  hav>; 
mlisted  the  antagonism  of  counties.  Iftnited  by  the  fiery  objurgation  of 
•  Ncited  or.-ltors.  states  hiave  become  mamnTotli  furnaces  wherein  discontent 
ha's  Seethed,  hissed  and  !)lazed.  '  From  these  fires  of  wrath,  sparks  in  the 
shipe  of  aml)itio;is,  cunning,  self-seekers  have  been  shot  into  the  muni- 
cipal, cou'ity,  state  and  fider.il  cou.icil-.  tliere  to  set  fire  to  the  imagination, 
the  hopes,  the  fears,  and  cuj-idity  of  tlie  |">pidace.  and  to  hurl  fire-brands  of:  ■ 
inimical  legislation  into  the  camps  of  the  railroads.     Ooward.faas  spread -the  ,. 

work  of  consolidation.  V-;?'  •!.:■.;;'!  ■'^i.--^--^-       '  ;\."; 

•  •  •     '  "    •  •  «     •        •  .  ^    ».  .  ■     •  ••  "" ' 

If    has   been   a    great,    fat    feast    for  prc-Jatory   wrath   makers.      They   ha\-e 


roanjcd  abroad  throughout  the  land,  putting  crimps  in  railroads  that  make 
them  writhe  in  the  agonies  of  depleted  revenues  and  that  have  emptied  the 
dii'.ner  pails  of  an  army  of  railroad  employees. 

No  trust  that  was  ever  organized  in  this  country  has  it  in  its  power  to 
create  the  thousandth  part  of  the  havoc,  rob  so  many  peopte  of  employment, 
strike. ttrror  to  the  hearts  of  investors  and  dimini-sh  tlie  incomes  of  widows 
and  orphans  as  has  this  same  jnggerriaut  of  agitation— the  wrath  trust. 

Its  vengeful  progress  must  be  checked.  The  hour  has  struck,  when  coura- 
geous nun  niijsf  form  a  wall  of  human  atJamant  and  Tesist  it.  If  tver  again 
gc'od  times  shall  TCtiirn  to  blc'^s  us;  if  ever  again  we  may  hdast  of  Ameri- 
can, proispcrity;  if.  ever  again  confidence  shall  be  restorcsd  in  business  circles, 
ihfre  must  be  an  end  to  this  frenzied  fulmination  against  railroads,  atid 
talm  reason  must  bear  s^iay  in  the  solution  of  the  intriiitr-  i.rol.'.ins  that 
confront  us.. "  ;--■■.>:-•■;. 

-    '  -.*:  r  ■::.!•      '.-:■*.  ■''■':^- *■■■■'-     '''*'■..'■  *'':---y  9:   .'   ■    *■  -  ■-..:*       .;.  ■  • 

Fnariy  dispute  4he  tight  is  seldom  ail  on  bnp 'side.  .Ml  Jtlt^' Z'?sl  -br  gam 
and  commercial  fcdvantage  in  this  country  is  not  confined  to  ihose  who  man- 
age our  railroads.  Every,  shipper  is  not  a  saint,  nor  fs  every  common  car- 
rier a  demon.  ISoteM-ety  complaint  lodged  against  a  railroad  is  founded  in 
truth  and  ctjiiilyi  A  large  percentage  of  the  hue  and  cry  again>it  railroads 
is' simply  the  X'aporings  of  chronic  growlers,  fcho  growl  at  railroads  a<i 
tliG^^Vgjpwl  at  their  neighbors,  or  find  fault  with  their  faniily'-s  expenditurrs. 

It  Ts  true  beyond  a  doubt  that  there  have  been  in  the  p^st  and  are  at 
iJrcsjmt  many  things  in  the  conduct  of  our  railroads  that  were  not  and  aro 
not  right,  and  against  which  protest  has  been  and  may  l)c  rightly  made. 
To  deny  this  would  be  silly,  and  would  render  abortive  at  their  inception 
.iny  efforts  that  we  might  make  in  behalf  of  railroads.  If  we  would  be 
influential  in  our  friendship  for  the  railroads,  otir  attitude  mtist  not  be  that 
of  condonation  of  any  wrong,  but  staunch  advocacy  of  fair  play  all  round. 
We  are  manufacturers   of  railroad  materials,   not  vendors  of   taiTy. 

There  is  serious  work  to  be  done.  We  want  orders.  We  want  to  see  the 
fires  lighted  in  our  furnaces,  profits  flowing  into  our  coffers,  workingnten 
made  glad  by  the  joyous  sound  of  the  shop  whistles  calling  them  from  idle- 
ness to  work.  Not  one  of  these  hopes  can  be  realized  until  railroads  are 
relieved  of  the  incubus  of .  hostile  agitation  that  now  halts  their  successful 
operation.  "   "' ■    v        .■■■::"•     ;•;-:-:.■■..•■:■•' ^  .■-^.>:". 

It  is  admitted  that  spthe  reforins  arc  necessary  att  j  '^leslriaJbfe  in  Ae  con- 
duct of  railroads,  to  the  end  that  discontent  may  be  quieted.  It  is  con- 
ceded that  as  public  servants,  exercising  the  great  p.:)wers  conferred  upon 
them  by  the  people,  intended  for  the  public  good,  and  possessed  of  fran- 
chises of  untold  value,  granted  them  by  legislation,  railroads  should  be 
subjected  to  proper  regulation  and  supervision  by  the  people  through  con- 
stituted authority.  But  there  is  a  vast  difference  between  healthful,  sane 
regulation  and  vicious  strangulation.  Not  every  carping  critic  is  a  Solomon: 
nor  is  every  lawmaker  a  statesman.  Because  a  law  is  aimed  at  a  railroad 
does  not  necessarily  make  it  right  or  expedient;  it  may  be  wrong  and  work 
injustice.  Hot-headed  legislators  enact  hot-headed  legislation.  Statutes 
conceived  in  wrath  have  their  fruition  in  paralyzed  commerce.  As  alaters 
of  the  smoke  nuisance  they  have  our  inventors  in  that  line  lashed  to  the 
mast.: 

■■■t-*.'-       ••  •  •  •  •  •  •  • 

The  tliorotiphly  trained,  cnpaMe  and  honest  officials,  whose  energies  an.' 
brains  are  ctmcentratcd  upon  the  problem  of  conducting  the  business  of  rail- 
roads profitably  .to  their  owners  and  satisfactorily  to  their  patrons,  should 
be  upheld  and  their  wprjc  appreciated.  They  arc,  in  fadt,  t»W  overwhelming 
majority.     ■    ,    ,  ■-.;-■,     ..^' ;  ■  .•:/.'.'^ .  w    ' ":    -" '. 

-those  railroad  officials  who  ve'x  the  .piATie'1>y  temperamenuT  fiiling.s. 
who  are  tjrusque  and  inconsiderate  in  their  irttercourse  with  the  public.  miiM 
be  broi:ght  to  realize  that  they  are  in  fact  public  s<Tvants  and  not  mon.irchs. 

Those  who  may  be  g-.rilty  of  wicked  t^racficcs,  in  the  adl»iinistrati«jn  n' 
railroad  properties,  should  he  scotirgcdivwit^  iike  .ladi  .of  .universal  accwTi  ar-i 
driveti  from  the  railrcnid  field.  :,/J";  ^y/i'  ^' '";>-'/  ^^  ■'  ■ .  V 
;  Those  who  decry  raiteads  with  malicious  intehT:  w'lio  Mpuld  cripple  tbvi--. 
to  gratify  iKvsonal  w]»levn,  or  for  p.  rs-^nal  ?r-;''.ir:.lizemeiiti  mu-t  1»-  ,  xpos- d 
and  their  power  for  e^l  destroyed.      ;>. 

Those  who  criticize  railroad  tnethods  intelligently^  wlio  have  ui.-t  'caue,' 
for  coniplain^jii  their  dealings  with  railr.».ls,  must  be  accorded  rcspi-ctful 
audi<nce  and   lie  list'-ncd  to   with   ears   an.xiou?,   for  the  truth.  ;, 

..Those  who  depfmi  upon  T.nilroads  for  subsistence,  directly  or  ind^ecljfy. 
must  l>e  loyal  to  tlieir  mcins^of  sitpport,;and  quidc  to  rtiscnt  interference 
.therewith  by  crai'ty  <ir- turbulent  trrtuMt?  nakers. 

Railroads  must  Ik-  opi-rated  \\ith  a  fair  margin  of  profit,  else  tht^jrcann.n 
maintain  efficiency  in  eauip:^icnt.  adeo,Hattlymwt  increasing  demand*  few- 
terminal  facilities  artd  other  iHittermetrts;-  nor  can,  they  pay  good  wages  to 
their  oper-ttivrs,  In  bther  business  enterprises,  it  is  a  -maxim  that  prices 
include  a  profit.  If  there  are  no  profits,  there  is  bankruptcy.  There  is  no 
reason  why  tr.insportaticTi  rates  should  nq>t.  be  adjusted  upc»B  Jhc.wraeljasis. 

All  these  things  can  be  accomplished.  They  must  be  accomplished.  Who 
are  better  equipped  tlnn  bodies  of  n'en.ftidsji  are  here  asscmhlcd.  to  aid 
in   th'ir  accomplishment?'  'V.  ■    -     V 


Car  SnoRTAGE  on  G/P^R^-T-Iit  a  si>cdarrc^ 
dent  of  the  Canadian   Pacitic;  he-  ?aixltiiat  iluring  the  last  si^c 
years   the  company  luid  spent  $3r,ooo.0«)  for:vl,>comotives  and 
cars,  and  yet  during  the  next  six  weeks  there  wi>ul4  hardly  be 
enougli  cars  to  handle  the  business  olTcr<><l. 
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We  have  been  surprised  and  delighted  at  the  interest  which 
is  being  manifested  in  the  Railroad  Club  Department.  Mr. 
Turner  has  presented  a  very  interesting  question  for  discussion 
in  this  issue  and  we  hope  that  our  readers  will  not  be  slow  ii; 
either  criticising  or  commenting  upon  this  or  in  submitting  other 
questions,  the  discussion  of  which  they  believe  will  be  profitabK 
for  promoting  the  interests  of  the  railroad  clubs.' 


There  has  been  a  rumor,  which  has  been  accepted  as  true  by 
one  of  our  English  contemporaries  and  has  also  been  published 
as  a  fact  by  some  American  technical  papers,  to  the  effect  that 
Mallet  articulated  compound,  locomotives  are  to  be  used  for 
passenger  service  in  this  country.  While  such  a  design  has  been 
suggested,  so  far  as  we  have  been  able  to  determine,  there  are 
none  being  constructed,  nor  does  it  seem  probable  that  there 
will  be  any  Mallet  type  of  locomotives  built  for  high  speed  ser- 
vice for  some  time  to  come. 


REDUCING  GRATE  AREA. 


The  application  of  a  narrow  fire  box  with  but  33  sq.  ft.  of 
grate  area  to  a  large  Pacific  type  locomotive  having  3J527  sq.  ft. 
of  heating  surface  and  weighing  243,200  lbs.  total  is  a  decided 
departure  from  the  usual  present  day  practice  in  locomotive  de- 
sign. This  refers  to  the  Chicago  &  Alton  R.  R.  locomotive  il- 
lustrated on  page  399  of  the  October  issue  of  this  journal.  This 
road,  in  common  with  most  others,  was  greatly  troubled  with 
leaky  flues  and  fire  boxes,  particularly  in  bad  water  districts, 
upon  the  general  introduction  of  the  wide  fire  box  boiler  five  or 
six  years  ago.  Careful  study  of  the  problem  ted  first  to  experi- 
ments with  wider  bridges  and  hence  fewer  flues  and  less  heat- 
ing surface,  which  proved  successful  in  reducing  flue  leakage 
troubles  very  materially  with  no  noticeable  reduction  in  boiler 
capacity.  It  was  next  decided  that  the  short  life  of  the  fire  box 
sheets  and  the  ekcessive  leakage  was  largely  caused  by  the 
straight  side  sheets.  Experiments  with  one ,  of  the  same  class 
joi  locomotives,  fitted  with  a  narrow  fire  box,  having  curved  side 
sheets  and  wide  water  legs,  proved  the  accuracy  of  the  conclu- 
sion. In  two  years'  service  it  was  found  that  the  cost  of  main 
taining  the  wide  and  narrow  fire  box  boilers  on  otherwise  iden- 
tical locomotives  varied  in  the  ratio  of  4  to  i.  As  a  result  the 
next  order  of  twenty-five  Atlantic  type  locomotives  were  fitted 
with  narrow  fire  boxes  and  after  two  years'  experience  with  them 
the  same  design  is  retained  on  five  Pacific  type  locomotives. 

Of  course,  the  reduction  of  grate  area  has  increased  th^  rate 
of  combustion  per  square  foot  and  it  has  probably  also  some- 
what increased  the  coal  consumption  per  hour.  The  recent  ex- 
periments on  the  testing  plant  at  .Mioona  indicate  that  if  tiie 
fire  box  volume  is  not  reduced  tlio  increase  in  the  rate  of  com- 
bustion per  square  foot  of  grati  area  within  reasonable  limits 
does  not  affect  the  efficiency  of  the  absorption  of  the  heat,  al- 
though it  does  affect  the  efficiency  of  the  combustion.  The  latter 
feature,  however,  depends  so  lar«\ly  upon  the  quality  of  coal 
used  that  no  rate  can  be  given  which  would  have  general  ap- 
plication. As  regards  the  fire  box  volume  in  the  present  case 
the  narrow  grate  has  reduced  it  much  less  than  might  be  ex- 
pected. 


GONDOLA  COAL  CAR  DESIGN. 


A  100,000  lb.  steel  gondola  car  for  the  Virginian  Railway,  which 
is  illustrated  on  page  413  of  this  issue,  was  designed  for  condi- 
tions of  service  which  will  be  particularly  severe.  This  new 
r-ailway  is  to  be  almost  exclusively  a  coal  handling  road  and  no 
expense  has  been  spared,  in  building  and  equipping  it,  which 
would  reduce  the  cost  of  handling  or  transporting  this  product. 
The  roadway  has  been  constructed  to  permit  the  economical  hand- 
ling of  trains  weighing  6,000  tons  behind  the  locomotive;  the  cars 
are  of  as  large  capacity  as  previous  experience  has  shown  to  be 
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desirable  under  present  conditions;  the  distribution  of  cars  in 
the  yard  will  be  by  the  most  rapid  and  hence  the  most  severe 
method  and  the  loading  and  unloading  will  be  performed  by  the 
most  modern  methods  for  rapid  and  cheap  handling.  In  other 
words  the  proposition  put  up  to  the  car  designer  in  this  case  is 
probably  more  difficult  than  he  has  been  called  upon  to  meet  be- 
fore and  it  represents  the  very  latest  present  day  requirements 
for  a  coal  carrying  car.  For  this  reason  the  design  is  interesting, 
more  especially  as  the  conditions  which  it  will  meet  will  without 
doubt  soon  become  general  for  cars  of  this  class  and  it  will  be 
necessary  for  all  such  cars  to  stand  them. 

The  most  prominent  features  in  the  design,  as  a  whole,  are  the 
unusually  strong,  rigid  sides  and  ends  and  the  very  heavy  center 
sills.  The  finally  accepted  design,  a?  shown  on  page  413,  is  con- 
siderably lighter  than  was  that  which  was  published  some  time 
ago,  but  this  decrease  in  weight  has  been  obtained  with  little  or 
no  sacrifice  of  strength  and  possibly  with  an  increase  of  flexibil- 
ity. The  center  sills  are  nearly  34  sq.  in.  sectional  area,  a  figure 
which  equals  that  used  on  many  steel  passenger  cars  of  half  again 
the  length,  and  should  certainly  prove  to  be  amply  strong  for  even 
the  most  severe  hump  yard  mis-handling.  The  ends  have  been 
arranged  to  stand  the  same  service  and  the  sides  are  designed  to 
withstand  treatment  in  a  Hewlitt  car  un-loading  machine  whert 
they  will  have  to  support  at  eight  points,  four  on  each  side,  not 
only  the  weight  of  tUe  car  itself  but  also  a  pressure  equal  to  the 
weight  of  the  lading  which  the  reacting  of  the  springs  will  place 
upon  it  when  the  load   is  discharged. 


VALUE  OF  GOOD  READING. 


It  is  with  considerable  pleasure  that  we  reproduce  in  this  issue 
a  portion  of  an  address  on  "Self-Improvement"  made  before  the 
Richmond  Railroad  Club  by  W.  H.  White,  president  of  the  Rich- 
mond, Fredericksburg  &  Potomac  Railroad.  His  suggestions  as 
to  the  broadening  and  uplifting  effect  of  good  reading  have  been 
forcibly  brought  home  to  us  during  the  past  week  by  two  ac- 
quaintances who  dropped  in  at  different  times  for  a  little  chat 
with  the  editors."  Both  of  these  men  were  thrown  on  their  own"* 
resources  at  the  age  of  thirteen ;  both  hold  splendid  positions  in 
the  motive  power  department  and  their  names  are  familiar  to  the 
readers  of  this  journal;  both  are  hard  workers  and  have  made 
splendid  records,  and  yet  they  have  found  time  to  surround  them- 
selves with  good  books  and  to  devote  more  or  less  time  to  study- 
ing them ;  both  are  regarded  as  men  of  culture  in  the  communi- 
ties in  which  they  live,  and  both  belong  to  clubs  which  are  noted 
because  they  are  frequented  and  supported  by  men  of  culture. 
One  of  the  men  especially  spoke  enthusiastically  of  the  broaden- 
ing and  uplifting  effect  which  the  reading  and  sttidyjng  of  good 
books  had  on  him. 

Are  we  so  wrapped  up  in  our  work  that  we  neglect  to  avail 
ourselves  of  intimacy  with  the  master  minds  in  literature?  Is 
there  not  such  a  thing  as  giving  too  much  of  our  time  to  the  oc- 
cupation by  which  we  earn  our  daily  bread,  so  that  our  mental 
growth  is  unsymmetrical  and  we  run  the  danger  of  becoming 
narrow-minded?  Will  not  a  course  in  general  reading  broaden 
us  out  so  as  to  make  us  of  greater  value  to  our  employers  and 
increase  our  earning  power  and  our  influence  in  the  community? 
It  is  not  so  much  the  amount  which  we  read  as  the  quality,  and 
the  thought  which  we  give  it. 


ORGANIZATION. 


Last  month  we  commented  on  the  most  efficient  form  of  organ- 
ization. While  the  railroads  and  industrial  establishments  re- 
mained comparatively  small  the  need  pf  this  was  not  so  strongly 
felt,  since  the  head  of  the  concern  was  in  most  cases  not  far  re- 
moved from  the  men  in  the  ranks  and  could  easily  familiarize 
himself  with  the  workings  of  the  entire  organization.  But  con- 
ditions have  changed.  These  concerns  are  now  so  large  that 
there  is  a  great  gap  between  even  the  heads  of  the  departments 


and  the  men  in  the  ranks.  Railroads,  for  instance,  have  grown 
so  great  that  there  are  many  workmen  who  have  never  seen  the 
man  at  the  head  of  the  department  in  which  they  work.  Under 
these  conditions  it  is  essential  that  the  machinery  of  organization 
be  so  carefully  designed  that  all  unnecessary  friction  and  waste 
will  be  eliminated  and  that  in  effect,  if  not  in  fact,  the  officials 
will  be  almost  as  closely  in  touch  with  the  workmen  as  under 
the  old  conditions. 

But  right  here  we  are  confronted  with  a  problem  which  is 
even  more  important  than  that  of  evolving  a  proper  form  of  or- 
ganization. It  is  to  build  up  a  spirit  of  team  work  and  co-opera- 
tion which  will  permeate  the  entire  organization  and  will  force 
down  out  of  sight  department  lines,  the  men  working  enthusi- , 
astically  for  the  good  of.  the  road  as  a  whole.  It  means  that  there 
will  be  a  spirit  of  enthusiasm  throughout  the  organization.  It  is 
impossible  to  estimate  what  this  would  mean  in  dollars  and  cents, 
but  surely  its  value  cannot  be  overlooked  by  even  the  most  selrtsli 
and  self-centered  official.  What  a  pleasant  shock  it  would  be  for 
the  railroad  directors  and  stockholders  if,  say  for  three  months, 
all  of  the  unnecessary  friction  and  useless  bickering  between  their 
servants  (on  some  roads)  could  be  eliminated  and  each  employee 
could  consider  himself  as  a  heavy  stockholder.  If  only  a  little  bit 
more  of  the  Golden  Rule  could  be  injected  into  the  average  rail- 
road organization  the  result  would  be  surprising. 

Fortunately  there  are  mechanical  departments  on  some  roads 
in  which  there  is  more  or4ess  of  this  spirit  of  team  work  and  co- 
operation. It  is  extremely  rare,  however,  when  one  can  find  the 
happy  combination  of  enthusiasm,  team  work  and  co-operation 
in  connection  with  the  most  efficient  form  of  organization.  There 
is  at  least  one  road  on  which  these  conditions  exist,  and  we  hope 
in  the  next  issue  to  place  before  our  readers  the  details  of  what 
we  believe  to  be  the  finest  motive  power  department  organization 
on  this  continent,  if  not  in  the  world. 

LOCOMOTIVE  CHARACIERISTICS. 


The  diagrams  presented  by  Lawford  H.  Fry  on  page  416  of 
this  issue  are  arranged  to  give  the  information  concerning  the 
operation  of  single  expansion  locomotives  which  was  given  in  a 
similar  set  of  curves  by  the  same  author  for  balanced  compound 
locomotives  about  a  year  ago  (Oct.  1907).  These  curves  permit 
the  convenient  and  rapid  determination  of  almost  any  desired  in-  ■ 
formation  in  connection  with  tlif  operation  of  the  locomotive 
under  any  assumed  conditions.  While  the  examples  given  by  the 
author  as  an  illustration,  start  with  the  assumption  that  the  loco-  • 
nioti\''e  is  capable  of  maintaining  60  per  cent,  of  its  maxiinum 
tractive  effort  at  150  revolutions  per  minute,  under  which  condi- 
tions the  water  consumption,  boiler  efficiency,  etc  are  obtained, 
it  is,  of  course,  equally  accurate  when  reversed,  that  is,  by  assum- 
ing or  knowing  a  certain  boiler  capacity  or  efficiency  is  possible, 
to  determine  at  what  speed  a  certain  proportion  of  the  maximum 
tractive  effort  can  be  maintained  and  what  cut-off  will  be  re- 
quired to  do  it.  Such  information  would  be  valuable  in  connection 
with  the  preliminary  investigation  of  the  advisability  of  applying- 
a  standard  boiler,  the  characteristics  of  which  had  been  deter- 
mined on  one  type  of  locomotive,  to  another  type  or  size  of  en- 
gine. Application  could  also  be  made  for  an  investigation  of  the 
alterations  necessary  to  remedy  an  unsatisfactory  design,  .etc. 

The  curves  are  also  capable  of  giving  considerably  more  in- 
formation than  they  are  designed  to  give  by  direct  reading.    A 
couple  of  examples  of  this  are  given  by  the  author  in  connection 
writh  a  constant  horse  power  curve  and  the  water  consumed  per     • 
horse  power  hour  for  any  combination  of  cut-off  and  speed.      , 

It  will  be  noticed  in  the  fourth  section  of  this  diagram  that  the 
author  has  differentiated  between  two  classes  of  coal.  This  is  a 
very  important  feature,  which  should  be  given  very  careful  con- 
sideration. When  using  the  curves  for  any  known  conditions 
to  obtain  accurate  results  it  might  be  necessary  to  use  other 
curves  the  relative  location  of  which  would  depend  on  the 
chemical  analysis  and  quality  of  the  coal  to  be  used.  The 
reference  given  in  the  article  will  show  the  quality  of  the  coal 
which  determined  the  location  of  the  curves  in  the  diagrams. 
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AKKANGEMENT  OF   VVALSCUAERT   VALVE  GEAR  AS   EXAMPLE   FOR  SETTING. 


SETTING  WALSCHAERT  VALVE  GEAR. 


By  R.  S.  Mounce. 


The  Walschaert  valve  gear  is  comparatively  new  in  this  coun- 
try, and  with  this  fact  in  view  the  following  set  of  rules  appHed 
to  a  specific  case,  but  which  can  of  course  be  made  general,  may 
be  of  interest  to  many  who  are  in  charge  of  appljring  new  gear, 
or  in  re-applying  the  gears  during  general  repairs  to  an  engine 
already  so  equipped. 

Since  in  designing  Walschaert  gear,  the  foot  of  the  link  is 
backset  in  such  a  way  as  to  equalize  the  valve  travel  with  respect 
to  top  and  bottom  quarters  of  crank  pin,  if  the  engrine  is  set 
square  in  full  gear,  it  will  be  very  close  to  square  in  running 
positions  or  positions  of  shorter  cut-off.  Because  of  this  it  is 
very  good  practice  to  adinst  the  various  parts  for  full  travel,  then, 


if  desired,  it  is  a  very  simple  matter  to  run  the  engine  over,  with 
reverse  lever  in  the  running  position. 

In  setting  the  valves  on  an  engine  with  this  gear,  the  full 
travel  must  first  be  made  equal  in  both  motions  to  a  certain 
standard  distance.    There  are  several  errors  in  the  parts  which 


may  cause  this  to  vary.  The  most  convenient  method  for  ad- 
justing the  travel  is  to  shorten  or  lengthen  the  reach  rods  such 
an  amount  (which  can  be  readily  estimated  by  trial,  or  from 
the  geometry  of  the  mechanism),  as  to  make  backward  and  for- 
ward travel  equal  on  both  sides  of  the  engine.  In  case,  after 
the  travel  is  equalized,  the  distance  is  to^  short,  the  stops  will 
have  to  be  moved  on  the  quadrant,  the  front  one  ahead  and  the 
back  one  back,  a  proper  amount  to  give  the  correct  travel.  After 
these  adjustments  have  been  made,  the  distance  of  the  link  block 
from  the  center  of  the  link  will  be  the  same  for  both  motions. 

Since  in  this  motion  the  return  crank  is  approximately  go 
degrees  from  the  crank  pin,  the  lead  at  dead  center  must  be  given 
by  the  combination  lever  attached  to  the  cross  head.  The  throw 
given  by  this  lever  should  next  be  adjusted.  The  eccentric  rods 
are  removed  and  the  links  set  exactly  plumb  or  central.  Now  by 
rotating  the  main  wheel,  the  amount  of  travel  of  the  valve  due 
to  combination  lever  can  be  adjusted.  In  the  assumed  case  the 
steam  lap  of  valve  —15/16",  and  the  lead  is  to  be  =  3/16".  This 
large  amount  is  taken  because,  on  the  Walschaert  gear,  the  lead 
cannot  be  increased  when  engine  is  running  in  the  so-called  "cut 
off"  position,  so  to  give  a  fair  average  to  suit  running  and  start- 
ing travel  of  valves,  3/16"  is  taken  for  the  lead.     Now  it  can- 
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readily  be  seen  that  the  stroke  of  valve  due  to  the  combination 
lever  must  equal  2  (15/16"  -\-  3/16)   =  254". 

Assume  that  the  stroke  given  in  this  particular  case  is  2%".  It 
svill  be  necessary  to  adjust  the  combination  lever  to  make  this 
stroke  2l4"- 

Now,  referring  to  Fig.  i,  from  the  principle  of  similar  tri- 
angles 3  :40  =  2%  :30  where  3"  and  40"  are  lengths  of  combina- 
tion lever  arms  and  2^"  and  30"  are  the  stroke  of  valve  and 
piston.  Now  according  to  this  ratio,  using  2%"  instead  of  2%" 
the  length  of  combination  lever  long  arm  comes  out  as  42.35" 
long,  which  is  shown  to  be  true  by  measurement.  Now  if  the 
arm  is  adjusted  from  its  incorrect  length  to  40*,  the  travel  will 
be  such  that  when  finally  set  the  valves  will  have  3/16*  lead. 

The  next  step  is  to  reapply  the  eccentric  rods  and  again  run 


November,  1908. 


AMERICAN    ENGINEER   AND    RAILROAD    JOURNAL. 


435 


Forward 


To 


Link 


Backward 


FIG.   3. 


To 


Valve 


the  engine  over,  catching  the  dead  centers  and  making  the  cor- 
responding tram  marks  on  valve  rod.  Assume  that  the  marks  on 
the  right  side  are  as  shown  in  Fig.  2.  The  forward  motion 
has  1/16"  too  much  lead,  and  the  backward  1/16"  too  little.  Since 
forward  motion  is  direct  and  backward  motion  is  indirect,  the 
angle  of  advance  of  eccentric  crank  must  be  decreased,  and  this 
will  also  increase  the  angle  for  the  backward  motion.  The  lead 
must  therefore  be  adjusted  1/16"  (see  large  drawing  for  reason 
of  using  fraction  22/7),  and  to  do  this  the  eccentric  crank  must 
be  moved  toward  the  crank  pin   22/7   X    1/16",  since  the  link 


Forward 


when  both  eccentric  and  radius  rods  are  "out."  Assume  that  the 
following  marks  are  obtained  when  valve  is  run  over  on,  say, 
the  right  side.  First  (Fig.  s)  radius  rod  will  have  to  be  adjusted 
so  as  to  give  marks  as  in  Fig.  6  (shorten  radius  rod  z/^")- 
Then  using  case  in  Fig.  6  eccentric  rod  will  have  to  be  lengthened 
3/22"  X  22/7.    These  alterations  will  make  the  valve  square. 

The  above  gives  a  sample  case  of  alterations  necessary  for 
adjusting  the  valve  motion  of  a  Walschaert  engine,  and  any  case 
whatever  can  be  adjusted  by  following  a  similar  course  of  reason- 
ing. 
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FIG.   4. 


To 


Valve 


block  radius  in  full  travel  =  7"  and  radius  of  eccentric  rod  pin 
hole  in  Iinl^>is  equal  to  22".  This  change  will  make  the  lead  cor- 
rect and  equal  in  both  forward  and  backward  motion. 

The  final  step  in  the  adjustment,  namely,  the  adjusting  of  the 
eccentric  and  radius  rods,  is  next.  There  are  three  possible  cases 
that  may  came  up,  ond  they  will  be  treated  separately.  A. — Ec- 
centric rod  correct  and  radius  rod  "out."  Assume  that  on  run- 
ning the  valves  over,  the  marks  on  right  are  as  shown  in  Fig.  3. 
This  shows  that  to  give  same  port  opening  on  each  end,  that 
valve  must  be   thrown   ahead   just   }4,".     If  the  radius   rod   is 
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lengthened  ]/%"  the  proper  adjustment  will  be  made.  B. — Eccen- 
tric rod  "out"  and  radius  rod  correct  Assume  the  marks  on 
right  side  as  shown  in  Fig.  4.  Since  forward  motion  is  direct, 
the  valve  must  be  thrown  ahead  yi"  to  make  it  square.  Now  if 
eccentric  rod  is  lengthened  Vs"  X  22/7  the  forward  motion  will 
be  correct.  The  vslve  of  the  backward  motion  must  be  drawn 
back  to  make  it  square.  Since  the  back  motion  is  indirect  the 
valve  will  be  drawn  back,  if  eccentric  rod  is  thrown  ahead  or 
lengthened  22/7  X  Vk"-  So  lengthening  the  eccentric  rod  22/7  X 
y^"  will   make  the  valve  correct  in  position.     C. — This  case  is 


NEW  TERMINAL  STATION  IN  CHICAGO. 


The  New  Chicago  terminal  station  of  the  Chicago  &  North- 
western Ry.  will  occupy  about  four  city  blocks  and  will  have  its 
main  front  on  Madison  street,  between  Canal  and  Clinton 
streets.  The  cost  of  the  building  alone  will  be  about  $4,000,000, 
while  the  approaches  (with  elevated  tracks)  will  cost  about 
$8,000,000.  The  expenses  for  land  and  right-of-way  will  bring 
the  total  cost  to  about  $20,000,000.  The  building  will  be  of  gray 
granite.  The  design  is  of  the  classic  type,  with  a  colonnade  120 
ft.  high  forming  the  main  entrance.  The  six  main  entrance 
stairways  will  aggregate  a  total  width  of  100  ft.  There  will  be 
three  main  floors.  At  the  street  level,  the  main  entrance  will 
open  into  a  concourse  100  X  250  ft.,  convenient  to  the  ticket 
offices,  baggagjs  rooms,  and  special  accommodations  for  immi- 
grants. There  will  be  a  separate  concourse  and  other  facilities 
for  the  suburban  traffic.  On  the  second  floor,  level  with  the  sta- 
tion platforms,  will  be  the  waiting  rooms,  the  main  room  being 
100  X  200  ft,  and  80  ft.  high,  with  a  vaulted  ceiling.  The  third 
floor  will  have  ladies'  rooms,  barber  shop,  and  other  accommo- 
dations. 

The  present  terminal  station  at  Wells  and  Kinzie  streets  was 
built  in  1882.  An  annex  for  suburban  traffic  was  built  a  few 
years  ago  and  additional  tracks  have  been  laid  from  time  to 
time.  The  passenger  accommodations  and  train  facilities  are, 
however,  very  inadequate  for  the  present  traffic.  All  traffic  is 
throttled  by  having  to  cross  a  double-track  swing  bridge  just 
outside  the  station,  but  this  is  now  being  replaced  by  a  four- 
track  Scherzer  rolling-lift  bascule  bridge.  There  are  now  over 
300  trains  entering  and  leaving  the  station  daily,  and  there  is  a 
very  heavy  suburban  traffic 

The  site  is  now  being  cleared,  ready  for  sinking  the  founda- 
tion caissons,  which  will  go  down  about  106  ft.  It  is  expected 
to  have  the  station  completed  by  January,  1910.  The  architects 
are  Frost  &  Granger,  of  Chicago. 


The  Herring-Bone  Arrangement  for  Erecting  Shops. — It 
was  my  privilege  to  work  out  and  see  the  completion  of  the  only 
large  shop  in  the  States  employing  the  "herring-bone"  arrange- 
ment of  erecting  shop  pits.  This  is  a  modification  between  the 
transverse  and  longitudinal  plans.  With  such  a  plan  the  cranes 
are  in  constant  use.  When  not  transferring  they  are  used  in 
erection,  and  the  proportion  of  time  expended  in  the  former 
service  is  relatively  small  even  with  fifty  engines  on  the  floor. 
Engines  do  not  have  to  pass  over  each  other,  hence  an  economy 
in  the  height  of  the  structure  and  of  the  lift  Cross-communi- 
cation throughout  the  shop  is  uninterrupted,  not  as  in  the  ordi- 
nary longitudinal  plan.  This  shop  has  now  been  in  operation 
four  years,  anki  the  plan  has  the  hearty  approval  of  those  best 
acquainted  with  its  operation. — C.  A.  Scley,  Canadian  Railway 
Club. 

Meeting  of  the  A.  S.  M.  E.— The  November  meeting  of  the 
American  Society  of  Mechanical  Engineers  will  be  held  in  the 
Engineering  Societies  Building,  29  W.  39th  street.  New  York, 
on  Tuesday  evening,  November  10.  Mr.  Franklin  Phillips  will 
give  an  address  on  "TWHigh  Powered  Rifle  and  Its  Ammuni- 
tion," to  be  illustrated  by  lantern  slides. 


fig.  6. 


A  Suction  Gas-Engine  Outfit  is  being  tried  out  on  the  old 
English  warship  "Rattler,"  with  a  view  of  determininj;  the  prac- 
ticability of  this  type  of  power  for  ship  propulsion. 


WITH    THE    RAILROAD    CLUBS. 

We  should  like  very  much  to  have  an  expression  of  opinion  from  our  readers  con- 
cerning Mr,  Turner's  "hobby,"  as  mentioned  in  his  letter  on  the  next  page,  i.  e.,  that  the  railroad 
clubs  should  appoint  a  joint  committee  on  subjects  and  that  each  club  should  discuss  the  same 
subject  during  the  same  month. 


Canadian  Railway  Club. — Next  meeting,  Tuesday,  November 
3.  at  the  Windsor  Hotel,  ^lontreal.  Can.  Walter  V.  Turner, 
mechanical  engineer  of  the  Westinghouse  Air  Brake  Company, 
will  present  a  paper  on  "Brakes  for  Freight  Cars  from  an  Eco- 
nomic and  Operative  Point  of  View."  It  will  include  a  review 
of  the  conditions  affecting  this  phase  of  the  brake  problem  and 
will  be  illustrated  with  lantern  slides. 

Mr.  Thornton's  paper  on  the  "Chemistry  of  Rubber,"  presented 
at  the  October  meeting,  was  largely  devoted  to  the  methods  of 
procuring  the  crude  rubber. 

Bruce  Robb,  son  of  W.  D.  Robb,  superintendent  of  motive 
power  of  the  Grand  Trunk  Railway,  and  a  former  president  of 
the  club,  was  announced  as  the  successful  competitor  for  the 
first  Canadian  Railway  Club  scholarship  at  McGill  University. 

Secretary,  James  Powell,  P.  O.  Box  7,  St.  Lambert,  near  Mon- 
treal, Can. 


Central  Railway  Club  {Buffalo,  N.  Y.). — Next  meeting,  Fri- 
day, November  13.  At  the  time  of  going  to  press  the  subject  to 
be  discussed  at  this  meeting  had  not  been  decided  upon. 

Secretary,  Harry  D.  Vought,  95  Liberty  street.  New  York  City. 


JVfxt;  England  Railroad  Club  {Boston). — Next  meeting,  Tues- 
day, November  10,  at  the  Copley  Square  Hc*el.  A  paper  on 
"Railroad  Stations"  will  be  presented  by  Henry  B.  Fletcher,  ar- 
chitect of  the  Boston  &  Maine  Railroad. 

Secretary,  G.  H.  Frazier,  10  Oliver  street,  Boston 


New  York  Railroad  Club. — Next  meeting,  Friday,  November 
20,  at  the  Engineering  Societies'  Building,  29  West  .39th  street. 
New  York  City.  W.  J.  Harahan,  assistant  to  the  president  of 
the  Erie  Railroad,  will  speak  on  "A  Search  for  Those  Elements, 
the  Proper  Combination  of  Which  Constitute  the  Successful 
Railway  Official"  This  will  also  be  the  annual  meeting  of  the 
club. 

The  proceedings  of  the  September  meeting,  containing  Mr. 
Emerson's  paper  on  "Better  Service  at  Reduced  Cost"  and  the 
<liscussion  thereon,  have  been  received.  An  interesting  addition 
to  the  paper,  not  printed  in  the  advance  copies,  is  a  bibliography 
of  leading  articles  rel.iting  to  improved  efficiency  and  economy 
of  operations,  as  applied  to  locomotive  tool  equipmeris;  rail- 
way shop  tools,  machinery  and  methods ;  alloy  tool  steel  for 
high-speed  metal  cutting;  shop  methods  and  organization:  labor 
efficiency  and  material  economy. 

At  the  September  meeting  the  list  of  subjects  to  be  presented 
up  to  and  including  the  May,  1909,  meeting  was  read.  In  com- 
menting on  this  the  president,  Mr.  Vreeland,  said : 

"It  was  only  a  few  years  ago  when  it  was  very  hard  to  give 
out  the  subjects  to  be  presented  a  week  in  advance  of  the  meet- 
ings. The  appreciation  of  members  is  evidenced  by  the  fact  that 
railroad  men  and  prominent  scientific  men  interested  in  these 
subjects  now  oflFer  papers  or  desire  to  present  these  subjects  be- 
fore the  club  so  that  we  can  announce  for  the  whole  season  the 
subjects  which  are  to  be  discussed  at  the  regular  meetings." 

The  paper  at  the  October  meeting  was  on  "Heat  Accumulators 
in  Steam  Engineering"  by  L.  Battu.  It  applied  particularly  to 
the  Rattan  steam  re-generator  which  has  been  the  source  of  very 
great  saving  at  points  where  reciprocating  steam  engines  are  in 
use  intermittently,  such  as,  for  instance,  in  rolling  mills,  hoist- 
ing engines  at  mines,  etc.  By  means  of  this  re-generator  the 
steam  which  is  normally  allowed  to  escape  to  the  atmosphere  is 
used  to  supply  a  low  pressure  turbine,  which  exhausts  in  a  vacu- 
um and  drives  a  generator.     The  paper  was  discussed,  among 


others,  by  L.  R.  Pomcroy,  who  related  how  heat  storage  had 
been  carefully  considered  in  connection  with  the  problem  of 
power  plant  design  for  the  Sarnia  tunnel  of  the  Michigan  Cen- 
tral Railway  in  connection  with  its  electrification.  Mr.  Pome- 
roy  presented  some  very  interesting  data  in  connection  with 
heat  storage.  Later  George  A.  Damon  of  the  Arnold  Company 
explained  how  the  principle  had  been  applied  in  practice  at  the 
above  mentioned  power  plant.  The  application  consisted  of  in- 
stalling specially  designed  boilers,  with  large  water  and  steam 
space,  which  are  filled  to  the  top  of  the  glass  before  the  peak 
of  the  load  eomes  011  the  plant  and  the  water  level  is  allowed 
to  fall  during  the  time  of  overload,  being  filled  up  later  as  the 
plant  runs  below  its  capacity.  The  overload  capacity  of  the  gen- 
erators takes  oare  of  the  electrical  end  and  in  this  way  sufficient 
steam  supply  is  obtained  with  boilers  rated  for  the  average  daily 
load. 

The  following  officers  have  been  nominated  and  the  ticket  will 
be  submitted  to  letter  ballot:  the  result  of  the  vote  will  be  an- 
nounced at  the  November  meeting.  President,  J.  F.  Deems,  gen- 
oral  superintendent  motive  power,  rolling  stock  and  machinery. 
New  \  ork  Central  Lines ;  first  vice-president,  W.  G.  Besler,  vice- 
president  and  general  manager.  Central  R.  R.  of  New  Jersey; 
second  vice-president,  H.  S.  Hayward,  superintendent  of  motive 
power,  Pennsylvania  R.  R.;  third  vice-president,  Frank  Hedley, 
vice-president  and  general  manager,  Interborough  Rapid  Transit 
Co.;  treasurer,  R.  M.  Dixon,  president.  Safety  Car  Heating  & 
Lighting  Co.;  executive  members  (three  years),  E.  T.  Camp- 
bell, purchasing  agent,  Erie  R.  R. ;  (one  year)  G.  H.  Campbell, 
general  superintendent,  Baltimore  &  Ohio;  member  of  finance 
committee  for  three  years,  B.  A.  Hegeman,  Jr.,  president.  United 
States  Metal  &  Mfg.  Co. 

Secretary,  Harry  1).  Vought,  95  Liberty  street.  New  York  City. 


Xortheru  Railway  Club  {Duluth,  A/ mn.).— Next  meeting. 
Tuesday,  November  24.  N.  P.  White,  roundhouse  foreman  of 
the  Northern  Pacific  Railway  at  Duluth,  will  read  a  paper  on 
"Engine  Repairs  in  the  Roundhouse  from  the  Standpoint  of  a 
Machinist."  The  same  subject,  from  the  standpoint  of  a  boiler- 
maker,  will  be  treated  by  Claude  Richards. 

At  the  July  meeting  a  code  of  discipline  for  operating  em- 
ployees was  submitted  by  a  special  committee.  It  was  carefully 
discussed  and  at  the  September  meeting  it  was  adopted  as  rec- 
ommended practice. 

At  the  September  meeting  the  discussion  of  a  paper  on  "Brick 
Arches  for  Locomotives,"  presented  at  the  June  meeting  by 
Charles  Cotter,  was  completed.  J.  W.  Kreitter,  vice-president  of 
the  club,  gave  a  brief  report  of  the  practice  on  each  of  nine  of 
the  northwestern  roads.  In  summing  up  this  investigatioij  and 
the  discussion  which  had  taken  place  at  the  two  meetings  of  the 
club  he  spoke  as  follows: 

"In  good  water  localities,  the  brick  arch  is  an  economy.  In 
bad  water  localities,  it  is  not." 

"The  arch  flue  should  not  be  used,  for  while  it  mij^ht  be  used 
.safely,  with  proper  care,  it  has  been  shown  that  serious  injuries 
and  fatalities  have  occurred  from  its  use.  Angle  irons  or  studs, 
fastened  to  the  side  sheets,  should  take  the  place  of  the  flues. 

"The  use  of  the  hollowed  brick  seems  to  be  an  improvement 
over  the  common  brick,  in  addition  acting  as  a  smoke  and  spark 
consumer. 

"The  best  results  seem  obtainable  from  the  use  of  the  brick 
arch  in  small  engines. 

"Mechanical  members  of  this  club  should  recommend  to  their 
officials  an  immediate  experiment  with  several  engines,  with  and 
without  arches,  with  small  and  large  engines.     Also  with  com- 
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mon  and  hollowed  brick,  so  that  in  the  near  future  we  rr.ay  take 
this  question  up  with  additional  practical  information.  With  a 
road  doing  a  large  business,  the  time  an  engine  spends  in  the 
roundhouse  is  of  the  utmost  importance,  so  the  experiments 
should  bring  out  the  time  consumed  preparing  an  engine,  with 
and  without  brick,  for  a  washout;  time  getting  at  flue  repairs, 
with  and  without  brick;  time  making  the  repairs,  labor  taking 
out  and  replacing  the  brick,  cost  of  brick,  fuel  saving,  etc." 

At  the  same  meeting  a  paper  on  "Locomotive  Boiler  Washing" 
was  presented  by  C.  W.  Seddon,  superintendent  of  motive  power 
and  cars  of  the  Duluth,  Missabe  and  Northern  Railway.  He 
directed  attention  to  the  importance  of  washing  out  locomotive 
boilers  regularly  and  the  necessity  for  both  the  mechanical  and 
operating  departments  to  co-operate  in  insisting  that  this  be 
done.  It  is  a  serious  mistake  to  intrust  the  work  of  washing 
out  to  "green"  or  unskilled  and  cheaply  paid  labor.  He  con- 
.  trasted  the  cold  and  hot  water  methods  of  washing  out  and  de- 
scribed the  apparatus  for  washing  out  with  hot  water  which  is 
in  use  at  (he  Proctor  roundhouse  of  the  road  with  v/hich  he  is 
connected.  In  speaking  of  the  results  due  to  this  installation 
he  said:  "We  have  found  from  the  use  of  hot  water  a  marked 
improvement  in  the  cost  of  the  maintenance  of  locomotives  over 
the  old  system  of  using  cold  water;  we  have  had  less  trouble 
from  leaky  tubes,  cracked  side  sheets  and  broken  staybolts  and 
are  firmly  convinced  that  the  installation  of  the  hot  water  system 
is  mon^y  well  spent  and  will  more  than  pay  for  itself  in  a  year." 
Boiler  washout  report  forms  which  must  be  filled  in  and  sent  to 
the  office  of  the  superintendent  of  motive  power  and  the  round- 
house foreman's  record  sheets  were  reproduced  in  the  pap^r. 

At  the  October  meeting  a  paper  on  "Concrete  and  Steel  Ore 
Docks  vs.  Wooden  Docks"  was  presented  by  W.  A.  Clark,  chief 
engineer  of  the  Duluth  &  Iron  Range  Railroad. 

Secretary,  C.  L.  Kennedy,  401  West  Superior  street,  Duluth, 
Minn. 


Railway  Club  of  Pitishurgh. — The  subject  for  the  next  meet- 
ing, which  will  be  held  on  November  27,  had  not  yet  been  de- 
cided upon  when  our  forms  were  closed. 

Secretary,  J.  D.  Conway,  P.  &  L.  E.  R.  R.',  Pittsburgh,  Pa. 


Richmond  Raihvay  Club. — Next  meeting,  Monday,  November 
9.  An  election  of  officers  will  be  held  and  this  meeting  will  also 
be  a  "Ladies'  Night,."  at  which  some  appropriate  form  of  enter- 
tainment will  be  provided. 

W.  H.  White,  president  of  the  Richmond,  Fredericksburg  & 
Potomac  Railroad,  made  a  most  interesting  address  on  "Self-Im- 
provement" at  the  September  meeting.  A  portion  of  this  ad- 
dress, and  also  an  editorial  comtnent  concerning  it,  will  be  found 
on  other  pages  of  this  issue. 


St.  Louis  Raihi'ay  Club. — The  next  meeting  will  be  held  Fri- 
day, November  13,  at  which  time  the  president  of  the  club.  John 
J.  Baulch,  superintendent  of  transportation  of  the  Manufacturers' 
Railway,  St.  Louis,  will  read  a  paper.  ':i^'\"':i 'r. '■ : 

The  proceedings  of  the  September  meeting,  containing  the 
paper  on  "Relation  of  American  Mining  Schools  to  the  Mineral 
Industry',"  by  L.  E.  Young,  director  of  the  Missouri  School  of 
Mines,  have  been  received.  Mr.  Young  directed  attention  to  the 
importance  of  mining  in  the  United  States  and  the  fact  that  the 
American  mining  engineer  stands  at  -the  head  in  his  profession. 
He  spoke  of  the  broadness  of  the  mining  engineering  courses 
and  called  attention  to  special  features  in  mining  education.  The 
work  of  the  mining  schools  in  this  country,  especially  of  the 
Missouri  School  of  Mines,  was  briefly  considered.  The  remain- 
der, and  largest  portion  of  tlie  paper,  was  devoted  to  a  considera- 
tion of  jhe  mining  field,  the  place  of  the  mining  graduate  in  it, 
and  some  of  the  future  problems  which  must  be  solved. 

Secretary,  W.  B.  Fraucntlial,  L^nion  Station,  St.  Louis,  Mo. 


iVesUrn  Railnay  Club. — Next  meeting.  Tuesday,  November 
17.  Prof.  C.  H.  Benjamin  of  Purdue  University  wi.ll  present  a 
paper  on  "The.  Impact  of  I'ly  Wheels  and  Drivers  and  Methods 
for  Mra?uring." 


At  the  October  meeting  E.  W.  McKenna,  second  vice-president 
of  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  spoke  on  "A 
Constituency  Without  Representation."  The  railroad  officials  and 
employees  of  Chicago  have  effected  an  organization  looking  toward 
the  better  protection  of  the  railroads,  and  necessarily  of  the  rail- 
road employees  and  those  depending  upon  railroads  for  a  living, 
from  demagogical  legislation,  both  national  and  state.  A  brief  ac- 
count of  the  formation  of  this  organization  will  be  found  on 
another  page  of  this  issue-  A  similar  organization  of  railway 
supply  firms  was  recently  eflFected  in  New  York.  George  Post 
was  made  president.  An  extract  of  an  address  made  by  him  will 
also  be  found  on  another  page  of  this  issue.  The  object  of  Mr. 
McKenna's  talk  was  to  further  advance  this  movement.  The 
constituency  referred  to  Includes  those  persons  dependent  upon 
'the  railroads  and  allied  interests,  which,  roughly,  constitutes 
about  one-fifth  of  the  population  of  this  country. 

The  railroad  library  of  the  late  Everitte  St.  John,  formerly 
general  manager  of  the  Chicago,  Rock  Island  &  Pacific,  and 
later  vice-president  and  general  manager  of  the  Seaboard  Air 
Line,  has  been  presented  to  the  club.     It  consists  of  170  volumes. 

At  the  September  meeting  the  membership  of  the  club  was  re- 
ported to  be  i,$o8.       ■y-^'-y^' f'-   %v  :    y :  >:'--:w 

Secretary,  J.  W.  Taylor,  390  Old  Colony  Bldg.,  Qiicago,  111. 


Some  Good  Suggestions  Concerning  Railroad  Clubs. 


To  THE  Editor: 

While  unquestionably  the  railroad  clubs  of  the  cq^try  are 
doing  lots  of  valuable  work,  their  usefulness  might  be  increased 
to  a  great  degree.  The  first  and  most  important  thing  is  to  work 
lip  a  greater  interest.  There  are  hundreds  of  men  attending 
club  meetings  year  in  and  year  out  who  never  say  a  word  or  do 
anything  to  encourage  a  club,  except  by  their  presence ;  in  al- 
most every  instance  they  are  capable  of  taking  an  active  part  in 
the  meetings  and  in  so  doing  would  make  them  much  more  in- 
teresting and  give  others  the  benefit  of  their  knowledge,  and 
incidentally  profit  themselves. 

Railroad  club  officers  have  much  difficulty  in  securing  good 
papers  and  a  greater  difficulty  in  getting  them  properly  discussed 
after  they  have  been  secured.  There  is  nothing  that  broadens 
men  more  than  attending  meetings  of  this  sort  and  taking  an 
active  part  in  the  discussion.  I  have  always  believed  that  the 
railroad  clubs  are  capable  of  doing  more  work  and  better  worK 
for  the  railroads  than  either  the  Master  Mechanics'  or  Master 
Car  Builders'  Associations.  It  is  true  that  the  M.  C  B.  Asso- 
ciation is  in  position  to  enact  certain  laws,  which  could  not  be 
done  by  the  railroad  clubs;  but.  when  it  comes  to  the  matter  of 
improvement  of  railroad  equipment,  club  work  makes  it  easv 
for  the  members  to  put  themselves  in  position  to  carry  out  their 
tests  and  experiments  and  accomplish  greater  r^sylj/  than  either 
of  the  Associations,  provided,  of  course,  that  the  members  take 
an  active  interest  in  the  work. 

"I  have  had  a  hobby  for  some  years,  but  so  far  have  been  un- 
successful in  getting  anyone  to  ride  it  but  myself,  to  the  effect 
that  the  railroad  clubs  of  the  United  States  should  appoint  a 
joint  committee  on  subjects,  and  that  each  club  should  discuss 
the  same  subject  the  same  month  that  the  other  clubs  are 
handling  it;  if  you  can  get  five  or  six  of  the  best  clubs  discuss- 
ing the  same  subject  at  the  same  time,  with  a  membership  of 
anywhere  from  four  to  six  thousand,  and  the  members  as  a 
class  taking  an  active  interest,  it  is  safe  to  assume  that  there 
will  be  very  little  left  of  the  subject  which  would  not  be  thor- 
oughly threshed  out  by  the  time  the  reports  were  all  in,  and  I 
believe  that  were  five  or  six  of  the  best  clubs  to  take  up  any 
particular  subject,  that  the  findings  of  the  whole  would  be  very 
valuable  to  any  railroad  interested  in  that  particular  subject. 
The  American-  Engineer  can  accomplish  great  results  if  it  is 
able  through  its  efforts  to  build  up  a  greater  interest  in  club 
work  and  get  more  of  the  members  to  take  an  active  part  in  it. 

L.  H.  Turner. 

P:&'L.  ■^&:jtr  Pittsbi(^gli.  Pa. 
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The  following  is  taken  from  an  address  before  the  Richmond 
Railroad  Club  by  W.  H.  White,  president  of  the  Richmond,  Fred- 
ericksburg &  Potomac  Railroad: 

The  theme  is  trite,  but  most  significant — in  my  judgment,  the 
most  important  in  American  life  to-day.  We  are  living  under 
an  order  social  and  political,  which  puts  no  barrier  in  the  path- 
way of  any  man  who  aspires  to  the  high  and  influential  places  of 
his  country;  unlike  some  of  the  older  governments,  where  cus 
tom  is  often  tyrannous  and  church  and  state  are  only  open  to  a 
favored  few,  favored  rather  by  accident  of  birth  than  by  indi- 
vidual qualities  and  attainments..  We,  every  one  of  us,  have  be- 
fore us  from  the  cradle  to  the  grave  an  open  road  to  every  dis- 
tinction, private  and  public.  In  a  word,  there  can  be  no  contest 
with  us  for  individual  privilege  and  ample  opportunity.  A  man 
is  a  man  among  men  or  a  drone  among  drones,  as  he  wills  and 
determines.  Are  any  of  you  railroad  men,  firemen?  Then  re- 
member that  one  of  the  most  efficient  railroad  presidents  of  this 
country  was  a  fireman.  Are  any  telegraph  operators?  Then 
know  that  quite  a  score  of  the  present  prominent  railroad  of- 
ficials were  telegraph  operators.  Are  any  clerks?  Remember 
that  many  of  the  controlling  men  in  public  life  to-day  started  as 
clerks,  and  one  is  a  conspicuous  cabinet  officer  at  Washington, 
in  control  of  the  vast  financial  life  of  the  government.  So  that 
it  is  now,  gentlemen,  an  axiom  that  it  is  merit  that  makes  the 
man,  not  social  or  political  favoritism.  It  is  individual  purpose, 
energy  and  ambition  which  make  the  successful  men  of  America. 
There  is  no  need,  therefore,  to  spend  any  energy  in  removing 
artificial  impediments  from  any  life-career  you  may  select. 

The  one  and  only  thing  is  for  the  man  to  prepare  himself  for 
his  career;  to  be  ready  to  embrace  the  fitting  occasion  when  it 
comes.  External  and  scholastic  training  may  be  of  value  in 
teaching  one  how  to  think,  but  it  depends  on  the  man  himself 
whether  and  how  he  will  think.  This  is  what  I  understand  to 
be  self-improvement.  Think  for  yourself,  developing  your  brain 
power  as  you  do  that  of  your  legs  and  arms,  for  reflect  that  the 
muscles  of  the  brain  wither  or  grow  just  as  those  of  all  other 
parts  of  the  body.  Tie  your  arm  up  in  a  sling  and  let  it  be  idle 
for  a  month — it  will  in  that  short  while  grow  flabby  .ind  frail. 
Let  your  brain  be  idle  for  the  same  time,  and,  like  the  arm,  it 
becomes  feeble  and  suggests  decay.  On  the  other  hand,  use  it 
with  regularity  and  a  true  upbuilding  purpose,  and,  like  the  ath- 
lete training  for  the  physical  race,  its  muscles  will  grow  strong, 
and  what  is  far  more  to  the  purpose,  its  use  and  exercise  will 
afford  a  far  greater  and  more  certain  delight  than  that  which  any 
purely  physical  exercise  can  give.  A  mental  joy  is  as  far  above 
a  physical  one  as  mind  is  above  matter — as  heaven  is  above 
earth. 

I  fancy  no  one  will  combat  these  views,  but  many  will  ask: 
"How  can  men  improve  themselves?"  Each  one  differs  so  radi- 
cally from  the  other.  Tastes  and  temperaments  e»^r  so  largely 
into  the  case.-  True ;  but  fortunately  the  great  God  h^vgjven  to 
every  mind  an  appetite  for  something.  He  has  imparted 
brain  the  same  necessity  for  action  as  he  has  to  everything  else 
nature,  animate  and  inanimate.  This  appetite  is  there  and  must 
be  gratified.  The  mind  cannot  stand  still.  This  app-itite  must 
be  appeased  with  good  or  bad  food.  In  my  judgment,  the  one 
way  open  to  all  for  self -improvement  is  reading  books  that  con- 
tain the  garnered  wisdom  of  the  ages.  The  man  who  cultivates 
the  reading  habit  is  not  going  to  cultivate  vicious  and  deleterious 
habits.  This  opportunity  is  open  to  all.  Books  have  come  within 
the  reach  of  the  poorest.  They  are  always  at  hand.  Not  al- 
ways such  as  make  yon  think  upward,  but  of  this  class  the  supply 
is  equal  to  every  demand. 

Without  the  slightest  fear  of  successful  contradiction  1  assert 
that  the  habit  of  reading  good,  thoughtful  books  is  the  unfailing 
road  to  self-culture  and  individual  uplift  and  happiness.  Again, 
it  is  the  one  habit  which  never  fails  to  give  the  highest  pleasure, 
the  pleasure  that  brings  lasting  and  helpful  memories,  the  pleas- 
ure you  can  share  wil1i  others,  whether  friends  and  acquaintances, 
or  the  members  of  your  household — your  wives  and  children.  It 
is  the  one  light  in  life  that  never  fails,  that  shines  in  the  darkest 


places,  relieves  the  tedium  of  the  sick  room,  and  makes  brighter 
by  the  higher  conception  not  only  this  but  the  future  life. 

Take  my  word  for  it,  gentlemen,  that  a  good  book  is  the  best 
companipn  which  a  man  can  have.  It  matters  not  what  a  man's 
calling  is,  there  will  always  be  at  least  one  hour  of  the  twenty- 
four  when  he  can  enjoy  his  book.  He  can  in  spirit  talk  with  it, 
study  the  motives  and  purposes  of  the  author,  compare  the 
writer's  views  with  his  own,  dissect  it  if  he  pleases,  and  fancy 
how  he  would  have  treated  the  same  subject.  Above  all,  if  the 
opportunity  is  at  hand  talk  with  a  friend  of  what  you  have  read. 
As  this  habit  of  reading  grows  on  you,  it  becomes  the  cherished 
delight  of  each  day,  and  you  approach  your  book  with  the  same 
desire  for  mental  exercise  that  you  do  your  bed  for  physical  rest. 

Of  course,  much  depends  upon  your  selection  of  a  book.  But 
if  it  is  fiction  you  desire  you  cannot  err  in  selecting  Scott, 
1  hackeray,  Washington  Irving  or  Nathaniel  Hawthorne,  They 
are  easily  attainable  and  in  pocket  editions.  If  poetry,  then  again 
Scott,  for  his  prose  and  poetry  are  perennial.  They  delight  us 
in  youth,  middle-age,  and  even  the  chimney-corner  period  of  life. 
Longfellow,  Whittier,  Edgar  Poe,  among  our  own  poets,  will 
afford  an  ample  satisfaction  to  the  most  exacting.  If  history, 
then  Green's  "Short  History  of  the  English  People,"  a  book 
which  contains  more  and  better  material  in  briefer  compass  than 
any  I  know.  Among  ovft  own  historians  none  can  read  Motley 
and  Prescott  without  realizing  their  brilliancy  and  value.  If  all 
forms  of  literary  entertainment  are  desired  in  two  books,  then 
the  Bible  and  Shakespeare.  The  man  who  has  these  two  at  his 
mental  call  is  not  only  the  man  whose  silent  moments  are  happy, 
but  a  man  who  is  a  power  among  men  and  never  lonely  with  him- 
self. He  is  a  man  whose  brain  daily  undergoes  conscious  ex- 
pansion ;  for  remember,  gentlemen,  that  the  human  mind  is  the 
part  of  God's  creation  which  continues  to  gj^dw  after  the  body 
stops  and  grows  feeble.  (^ 

I  had  the  pleasure  of  intimate  acquaintance  with  a  lawyer  who 
knew  Shakespeare  and  the  Bible  almost  by  heart.  He  literally 
lived  in  the  atmosphere  of  these  two  books.  His  thoughts  and 
feelings  were  colored  by  them,  and  I  assure  you  he  was  before 
court  and  jury  lofty,  forcible,  instructive,  and,  therefore,  for- 
midable. » 

In  conclusion,  I  ask  you  to  try  my  suggestion  for  a  month. 
Get  a  fine  book,  devote  an  hour  each  day  to  it,  and  tell  me  at 
the  end  of  that  time  if  you  have  not  been  conscious  of  improving 
yourself.  Yes,  and  conscious  that  you  are  better  able  to  meet 
your  daily  duties ;  better  able  to  understand  and  withstand  some 
at  least  of  the  many  efforts  of  charlatans  and  demagogues  who 
trade  on  the  supposed  ignorance  of  the  unthinking.  You  and 
all  who  study  self-culture  will  gradually  uplift  the  standard  of 
citizenship  until  it  attains  a  plane  which  will  afford  no  place  for 
those  who  are  false  teachers. 


Railroad  Fuel  Men  to  Organize. — A  circular  letter  is  being 
issued  inviting  all  purchasing  and  fuel  agents,  fuel  supervisors, 
fuel  accountants,  and  chief  clerks  to  heads  of  departments 
handling  fuel  on  railroads,  to  attend  a  meeting  to  be  held  in  the 
Parlors  of  the  Auditorium  Annex  Hotel,  Chicago,  on  November 
2)v_at,  lo  A.  M.,  for  the  purpose  of  organizing  an  association. 
Such  an  association  could  properly  take  up  and  discuss  the 
best  and  proper  methods  of  handling,  inspecting,  weighing,  dis- 
tributirtg  and  accounting  for  fuel  and  oil.  Those  wishing  to  at- 
tend tliis  meeting  are  requested  to  address  Eugene  McAuliffe, 
general  fuel  agent,  Rock  Island-Frisco  Lines,  La  Salle  Street 
Station,  Chicago,  111.,  who  is  chairman  of  the  organization  com- 
mittee. 


B.  OF  L.  E.  Building. — The  Brotherhood  of  Locomotive  Engi- 
neers is  to  have  a  home  of  its  own.  Mr.  W.  S.  Stone,  grand 
chief,  has  announced  that  it  has  been  decided  to  erect  a  build- 
ing in  Cleveland,  Ohio,  for  a  home  office,  the  building,  equip- 
ment, etc.,  to  cost  about  a  million  dollars.  It  is  to  be  twelve 
stories  high  and  niodernly  equipped  throughout,  besides  having  a 
large  auditorium  with  a  seating  capacity  of  about  I,6oo  or  I,8oo. 
This  organization  now  has  a  membership  of  over  63,000. 


November,  1908. 
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COMPARATIVE   TRIALS  OF  SIMPLE   AND   COMPOUND 

LOCOMOTIVES. 


Great  Northern  Railway  (England). 


In  1906,  Mr.  Henry  A.  Ivatt,  locomotive  superintendent  of  the 
Great  Northern  Railway  of  England,  carried  on  a  most  care- 
fully conducted  series  of  trials,  in  regular  service,  of  three  loco- 
motives which  were  entirely  comparable  in  every  respect,  except 
the  arrangement  of  cylinders  and  the  steam  distribution.  The 
results  of  these  trials  was  reported  before  the  Institution  of 
Mechanical  Engineers  by  Mr.  Ivatt  and  are  given  later  in  this 
accoiint. 


Railway,  as  was  also  No.  'aigi4,  which  is  a  two-cylinder  simple 
Atlantic  type  with  a  wide  fire  box.  All  of  these  engines,  as  will 
be  seen  by  reference  to  the  table  of  dimensions,  are  practically 
equal  in  weight  and  power  and  permit  a  fair  comparison  to  be 
obtained  between  simple  and  compound  working. 

Locomotive  No.  1300  is  a  compound  of  the  DeGlehn  type  with 
cylinders  14  and  23  x  26  in.,  having  piston  valves  on  the  high 
and  slide  valves  on  the  low  pressure  cylinders.  The  high  pres- 
sure cylinders  on  the  outside  of  the  frames*"c|)nnect  with  the 
rear  driving  wheels  and  the  low  pressure,  place^  just  below  the 
smoke  box  between  the  frames,  connect  with  tne  cranked  axle 
of  the  front  pair  of  drivers.  The  steam  pipe  passes  down  in- 
side of  the  front  end  and  emerges  just  underneath  the  barrel 
of   the  boiler  and  between    the    frames,   being   continued   by  a 
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SIMPLE    ATLANTIC    TYPE    LOCOMOTUT. 


We  have  been  fortunate  in  obtaining  from  Mr.  O.  V.  P.  Bul- 
leid,  assistant  works  manager  of  the  locomotive  department  of 
the  Great  Northern  Railway  at  Doncaster,  some  general  draw- 
ings and  information  concerning  the  design  of  the  locomotives 
under  trial  which  permits  the  results  of  the  trials  to  be  much 
better  appraised. 

Of  the  three  locomotives  tested  No.  1300  is  four  cylinder  bal- 
anced compound  Atlantic  type,  having  a  narrow  fire  box,  built 
by  the  Vulcan  Foundry  Co.  No.  292  is  a  four-cylinder  com- 
bined compound  or  simple  Atlantic  type  locomotive  with  a  wide 
fire  box,  which  was  designed  and  built  by  the  Great  Northern 


curved  pipe  to  the  high  pressure  steam  chest.  The  locomotive 
is  fitted  with  a  variable  exhaust  nozzle  and  with  gridiron  type 
of  throttle  valve.  Each  wheel  has  its  own  individual  spring 
rigging  and  the  weight  is  not  equalized  between  the  diflFerent 
wheels.  In  this  respect  the  three  locomotives  are  alike.  The 
fire  box  gives  31  sq.  ft.  of  grate  area,  setting  between  the  plate 
frames  and  having  a  very  deep  throat.  The  boiler  tubes  are  of 
the  Serve  type  with  7  ribs.  They  are  2)4  in.  diameter  and  are 
set  with  I  in.  bridges.  The  tubes  occupy  31  per  cent,  of  the 
barrel  at  the  smoke  box  end.  The  general  dimensions  of  the 
locomotive   are  given   in   the   accompanying  table.     From   these 
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Tlie'fpTlowiiijz  i>  Uikcn   fppni  an  nthlrcss  before  the  Riclimond 
KailrogdChfl)  byAVi'H.  \VIme,.'prosid("iit  of  the  Riclmioiid,  Frcd- 
•.V]itrick'sbyr^  &  Potoma^'  RaUVoad:  -'  .  ■ 

•  The.  tlicme  h  trite,  but  most  signiiicant— in  my  jn<l^'mcnt,  the 
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;  art  order  social  anJ  poHticaJ,  which  nuts  no  barrier  in  the  path- 

way  61  any' man  who  .ispircs  to  the  high  and  inllucntial  n'aces  of 
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his  country  ;^  unlike  sbme  of". the  older  governinent.s,  where  cus 
torn  is  often  tyrannous  and  .cliurch  and  state  are  only  open  to  a 
favored  few, 'favpre'd  father  by  accident  of  birth  than  by  indi- 
vidual qtiaiities^'and  attamnients.  We,  ivcry  one  of  vs,  have  be- 
fore! tisfsbm  the  cradle  to  the  grave  an  open  road  to  every  dis- 
tinction, pt-ivate  and  public.  .  In  a  word, .  there  can  be  no  contest 
with  us  for  individual  privilege  and  ample  Opportunity.  A  man 
is  a  man  aqiotig  men  or  a  drone  among  drones,  as  lie  wills  and 
dctermmes.  Are  aiiy  of  you  railroad  men,  firemen?  Then  re- 
.  nternboT  that  one  of  the  most  efficient  railroad  presidents  of  this 
country  was  a  fireman,  Are,_any  telegraph  operators?  Then 
.know  tliat  quite  a  score  of  the  present  prominent  railroad  of- 
ficials were  telegraph  operators.  .'Vre  any  clerks?  Remember 
iRat  ttiany  Of  the  controlling  men  in  public  life  tO-day  started  as 
clerks,  and  one  is  a  conspiouou.s  cabinet  otTicer  at  Washington, 
in  control  of  the  vast  tlnancial  life  of  the  povcrTmient.  So  that 
it  is  now,  gentlemen,  an  a.\iom  that  it  is  merit  that  makes  the 
man,  not  social  or  political  favoritism.  It  is  individual  purpose, 
energy  and  ambinon  which  make  the  successful  men  of  America. 
There  is  no  need,  therefore,  to  spend  any  energy  in  removing 
artitkial  impeditnents   from  any  life-career  you  may  sckct. 

The  one  ahd  only' tiring  is  for' the  man  to  prepare  Him.self  for 
hiscareef;  to- be  ready  to  embrace  the  fitting  occasion  when  it 
comes.  I'-vternal  and  scholastic  training  may  be  of  value  in 
tcacliing  one  how  to  think,  but  it  depends  on  the  man  himself 
whellK-r  and  how  he  will  think.    This  is  what  l  understand  to 

\W:  self -improvement.  Tliiuk  fof  yoursclfj  developing  j-our  brain 
power  as  you  do  that  of  your  legs  and  arms,  for  reflect  iliat  the 
muscles  oi  the  brain  wither  or  grow  just  as  those  of  all  other 
parts  of  the  body.  Tie  your  arm  up  in  a  sling  and  let  it  be  idle 
for  a  month-^it  Will  in  that  short  while  grow  flabby  and  frail. 
Let  your  brain  be  idle  for  the  sariie  time,,  and,  like  the  arm,  it 
becomes  feeble  and  suggests-  decay.  On  the  other  hand,  use  it 
with  regularity  and  a  true  upbuilding  purpose,  and,  likj  the  ath- 
lete training  for  the  physical  race,  its  muscles  will  grow  strong, 
and  what  is  Jfar  niore  to  the  purpose,  its  use  and  exercise  will 
afford  a  lar  greater  and  more  certain  delight  than  that  which  any 
purely  physical  vx^^rcisc  caii  give;  A  mental  joy  is  as  fiir  above 
a  physical  one  as  mind  is  above  matter — as  heaven  is  above 
earth. 

I  fancy  no  one  will  combat  tlicse  views,  but  many  will  ask: 
"lIOw  can  men  improve  tlremselves?''  Each  one  difYcrs  so  radi- 
cally from  the  other.  Tastes  an-d  teniperatnents  enter  so  largely 
into  the  tasel  True;  but  foriunatcry  the  great  God  has  given  to 
every  mind  an  appetite  for  something.  He  has  imparted  to  the 
brain  the  same  necessity  for  action  as  he  has  to  cveryihing  else  in 
nature,  animate  and  inanimate.  This  appetite  is  there  and  must 
h©  igratified^.  The  Jniind  \cann  stand  .<till.  'ITiis' app^'titc  inost 
be  appeased  with  good  or  bad  foonl.  In  my  iudgment,  the  one 
way  opeh  to  all  for  se^lF-improvetnent  is  ri^uling  books  that  con- 
tain the  iiarnetcd  wisdom  of  the  aces.  The  man  who  cidtivatcs 
the  ri-ading  habit  is  not  :going  to  cultivate  vicious  and  dokterioiis 
habits.  Thrs,opi)ortunijy  is  open  to  all.  Books  have fojric  within 
the  f each  o/; the  -pooreU.Jhey  arc  always  at  hatid.  Not  al- 
waj's  such  a>  make  you  think  iipvvar^,but:Ortjusela5stl!'.'  =npply 

.  is  equal  to  every  demaiifj,        '  :~!;-''  ^         -^  - 

Wnhout  therslijjhtcjit-  fea^r  of.  snc<;ecsfnlc6ntradieti«^r^;l  assert 
that  th^  habit-  oi,  rta«Ii»'g  .irobtlr  thought  f ul  Ijooks  isr  the  .i> n failing 
road  to  self-ctiltttre  aiid  iiidivtduaK uplift  and  h;'ipi»inv.s>.  .Xuain, 
it  is  the  oiK-  habit  which. liever  fails  to  .iive  the  iii!.:ln-t  jileasure, 
the  pleasitire  that  britigs-  la^troji'  a  mcnKiriet.  the  plcas- 

«re- j^u  c^rt  ^shaix^ 'with- Oth-eVs-^ 

of  the  mcmbcrs^"  oi.  yniir  hottsehold— fyirnir  \viycs  and  chiiclren.    It 
]<'■<]:<■  .  •"    fii'!'-  •"'  'o«-  •'■•  '  "'■•..-•■':■'!-;■•' nt  ''hiinfe:>. hi  '!'<   darkest 


places,  relieves  the  tedium  of  the  sick  room,  and  makes  brighter 
by  the  higher  conception  not  only  this  but  the  future  life. 

Take  my  word  for  it,  gentlemen,  that  a  good  book  is  the  best 
companion  which  a  man  can  have.  It  matters  not  wliat  a  man's 
calling  is,  there  will  always  be  at  least  one  hour  of  the  twenty- 
four  when  he  can  enjoy  his  book.  He  can  in  spirit  'alk  with  it. 
studj*  the  motives  ami  purposes  of  the  author,  compare  the 
writer's  views  with  his  own,  dissect  it  if  he  pleases,  and  fancy 
how  lie  would  have  treated  the  same- subject.  Above  all,  if  the 
opportunity  is  at  hand  talk  with  a  friend  of  what  you  have  read. 
As  this  habit  of  readinc  grows  on  you,  it  becomes  the  cherished 
delijiht  of  each  day,  and  you  approp.ch  your  book  wit!i  the  same 
desire  for  mental  exercise  tliat  you  do  your  bed  for  physical  rest. 

Of  course,  much  depends  upon  your  selection  of  a  btjok.  But 
if  it  is  fiction  you  desire  you  cannot  err  in  selecting  Scott, 
1  hackeray,  Washington  Irving  or  Xathaniel  Hawthorne.  Tliey 
arc  easily  attainable  and  in  pocket  editions.  If  poetry,  thtn  again 
Scott,  for  his  prose  and  poetry  are  perennial.  They  delight  us 
in  youth,  middle-age,  and  even  the  chimney-corner  period  of  life. 
Longfellow,  Whittier,  Edgar  Foe,  among  our  own  poets,  will 
attord  an  :imple  satisfaction  to  the  most  exacting.  If  history, 
then  Green's.  "Short  History  of  the  English  People,"  a  book 
which  contains  more  and  better  material  in  briefer  compass  than 
any  I  know.  Among  our  own  historians  none  can  read  Motley 
and  I'rescott  without  realizing  their  brilliancy  and  value.  If  all 
forms  of  literary  entertainment  are  desired  in  two  books,  then 
llie  Bible  and  Shakespeare.  The  man  who  has  these  |wQ  at  his 
mental  c;dl  is  not  only  the  man  whose  silent  moment-,  arc  happy, 
but  a  man  who  is  a  power  among  men  and  never  lonely  with  him- 
self. He  is  a  man  whose  brain  daily  undergoes  conscious  ex- 
pansion ;  for  remember,  gentlemen,  that  the  human  mind  is  the 
part  of  God's  creation  which  continues  to  grow  after  the  body 
stops  and  grows  feeble. 

I  had  the  pleasure  of  intimate  acquaintance  with  a  lawyer  who 
knew  Shakespeare  and  the  Bible  almost  by  heart.  He  literally 
lived  in  the  atmosphere  of  these  two  books.  His  thoughts  and 
feelings  were  colored  by  them,  and  I  assure  you  he  wai  before 
court  and  jury  lofty,  forcil)le,  instructive,  and»  therefore,  for- 
midable. ■.:'';■'    V:  l';' 

In  conclusion,  I  ask '^rou  to  try  my  suggestion  for  a  month. 
Get  a  fine  book,  devote  an  hour  cacli  day  to  it,  and  tell  me  at 
the  end  of  that  lime  if  you  liavc  not  been  conscious  of  improving 
yotirself.  Vcs,  atid  conscious  that  you  are  better  able  to  meet 
your  daily  rfuties ;  better  able  to  understand  and  withstand  some 
at  least  of  the  many  efiforts  of  charlatans  and  demagogues  who 
trade  on  the  supposed  igtiornncc  of  the  unthinking.  You  and 
all  who  study  sclf-ciilture  will  gradually  uplift  the  standard  of 
citizenship  until  it  attains  a  plane  whieli  will  afTord  no  place  for 
those  who  are  false  teachers. 

R.MLkOAD  Fl'kl  Men  t-j  Organizk.— a  circular  letter. is  being 
issued  inviting  all  purchasing  and  fuel  agerits,  fuel  supervisors, 
fuel  accountants,  and  chief  clerks  to  heads  of  departments 
handling  fuel  on  railr<.>ads,  to  attend  a  meeting  to  be  held  in  the 
I'arlors  of  the  Auditorium  .-XniK^x  Hotel,  Chicago,  on  November 
20,  at  ip  .\.  M.,  for  the  j)uriio.sc' of  organizing  an  association. 
Such  an  association  e<>ul<l  properly  take  up  and  discuss  the 
best  and  i)roper  methods  of  liandling,  inspecting,  weighing,  dis- 
tributing and  accounting  for  fuel  and  oil.  Those  wishing  to  at- 
t( ml  this  meeting  are  requestetl  to  addix?5S  Eugene  McAuliffe, 
general  fuel  a.gent.  Rock  Island-Frisco  Lines,  La  Salle  Street 
.Station,  Chicago,  111 .  wiu>  is  chai.rman  of  the  organization  com- 
mittee.       "  ■'•■">  ; '   ■;::  '   ■ 

B.  OF  L.  E.  BfitiMNG.- — ^^The  Brotherhood  of  Locomotive  Engi- 
neers is  to  Itave  a:liOTiiG  of  its  Own,  Mr.  W.  S.  .Stone,  grand 
chief,  has  anjK>unce<l  that  it  has  l)een  decided  to  erect  a  build- 
ing in  Cleveland,  Ohio,  for  a  home  oiTice,  the  building^  equip- 
ment, etc.,  to  cost  about  a  million  dollars.  It.  is  to  be  twelve 
stories  liigii  and  iv:'odernly  eqrip]K-d  ihnnnihout,  besides  haying  a 
large  auditorium  with  a  se;ating  capacity  Of  aboiil  i,6oo  or  I.Soo. 
This  organizat-ioi>.  jipw;  hots  a.jwmblcrsliip  q{  over  6j,opo. 
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COMPARATIVE   TRIALS  OF  SIMPLE   AND    COMPOUND 

LOCOMOTIVES. 


Great  Northern  Railway  (Englan^d-). 


In  1906,  Mr.  Henry  A.  Ivatt,  locomotive  superintendent  o£  the 
Great  Northern  Railway  of  England,  carriied  on  a  niQSt  jcare- 
fully  conducted  series  of  trials,  in  resnlar  service,  of  throe  loco- 
motives which  were  entirtl}-couiparal)k'  in  every  respect,  except 
the  arrangement  of  cylinders  aiid  the  steam  distribution.  The 
results  of  these  trials  was  reported  bcfrire  the  Insviuition  of 
Mechanical  EnRiiitvrsljiJ'  Mr.  Ivatt  anil  aTevigi'v'tii^  W 
account.  •"' 


RaiTiva^'.as  w'ias  al!!o'  No.  2"^,  wliicft,  is  a  two-cylin4'^  simple 

Atlantic  type  with -a  wide  fire  bo.v.  All  of  these  engines,  as  will 
be  seen  by  reference  to  the  table  of  dimensions,  are  practically 
equal  in  weight  and  power  and  permit  a  fair  cmnparison  to  be 
ubtained  between  simple  and  compound  working:. 

Locomotive  No.  i^joo  i>  a  compound  of  the  DcGlel/i  type  with 
cylinders  14  and  23  x  26  in.*  having  piston  vialves  hn  the  high 
and  slide  valves;  oB  the  low  pressure  cj-Hrtders.  Tl\high  pres- 
Miri"  cylinders  on  the  outsi<le  of  the  frames  connect  with  the 
rear  driving  wheels  and  the  low  pressure,  placed  just  below  the 
smoke  box  between  "the  frjjmes,  connect  with  the  cranked,  axle 
of  tliie  front  pjtir  of  drfveri?..  Th^^^^ stcaju  pipt  passes  down  in^ 
side  <>f  ihc  fn>tTt  t>ri«t  ajid  fmor^^es  'H>st  Underneath  the  barrel 
of  -^th*?  jMkiler^aiML  Jj!iTS\a;i6i>^  the  -friuuv*r^  l^iufi  ~c^^  a 


SI^PLF.    -ATI-AXTTC  tVPe    MXOifOTIVE. 


We  have  been  fortimhte  hi  bbtarning  from  ^Ir-  O  Vi  I^.  Bul- 
leid,  assistant  works  manager  of  the  locomotive  department  of 
the  Great  Northern  Railway  at  Doncaster,  some  general  draw- 
ings and  information  concerning  the  design  of  the  locomotives 
under  trial  wliicli  permits  the  results  of  the  trials  to  be  much 
better  appraised.  a  ^    ■;':■;  ^ 

Of  the  three  locomotives  tested  No.  1300  is  four  cylinder  bal- 
anced compound  Atlantic  tj'pc,  having  a  narrow  fire  bo.v,  built 
by  the  Vulcan  Eouiuiry  Co.  No.  292  is  a  four-cylinder  com- 
bined compoimd  or  simple  Atlantic  type  locomotive  with,  a  wide 
fire  box,  which  wn-;  (le-<i.!4ii<i!  aiid  built  ?)y  the  Gre.at'  Northern 


curv<'<l  JMpe  to  the  high  pressure  stcahi  chest.  The  locomotive 
is  fnfed  with  a  variable.  cKhatisl  nozzle  and  with  gridiron  t>"pc 
«vf  tlirottle  valv*.  Each  wheel  has  its  pwti  individual  spring 
rigging  and  the  weight;  is  hot  equalized  Wtw-^n  the  different 
W'hcels.  In  this  respect  the  three  locomotives  are  alike.  The 
fire  t>ox  gives  31  sq.  ft.  of  grate  area,  setting  between  the  plate 
irariiesatid  having  a  very  deep  throat.  vThc  boiler  tubes  are  of 
the  Serve  type  with.*  ribs.    They  are"  2J54  H?-^*^^  and  are 

set  with  r  in,  bridjies.  The  iul>es  occupy  31  per  cent.  Of  the 
barrel  at  -the  smoke  l.io.\  tnd.  .Tin?  gim-ral  dimensions  of  the 
locomtttive   are   given  in   the   .•tOi^oitipanying   table:     j-'roth   these 
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antl  reference  to  the  descnpiion  of  a  similar  locomotive  built 
for  the  Paris-Orleans  Railway  by  the  American  Locomotive 
Company,  given  elsewhere  in  this  and  the  September  issue  of 
this  journal,  a  good  idea  of  the  construction  of  No.  1300  will 
be  obtained. 

Locomotive  No.  294  is  a  simple  engine  built  at  Doncaster, 
wliich  has  the  dimensions  given  in  the  accompanying  table.  With 
the  e.xception  of  the  cylinders  and  their  attachments,  this  loco- 
motive does  not  differ  in  any  essential  feature  from  No.  292, 
the  details  of  which  are  illustrated  herewith. 

Locomotive  No.  292  is  of  the  balanced  compound  type,  but  of 
new  and  very  novel  construction,  as  will  be  seen  by  reference  to 
the  accompanying  drawings.  All  four  cylinders  are  located  be- 
low the  smoke  bo.\  with  the  high  pressure  outside  and  the  low 
pressure  between  the  frames.  The  high  pressure  cylinders,  which 
arc  13  in.  in  diameter  and  have  a  stroke  of  20  in.,  connect  by 
means  of  a  10  ft.  connecting  rod  to  the  rear  pair  of  drivers. 
The  low  pressure,  or  inside  cylinders,  which  are  16  x  26  in.,  con- 
nect to  the  cranked  axle  of  the  forward  pair  of  drivers,  having 
connecting  rods  but  4  ft.  8  in.  in  length.  Each  cylinder  has  its 
independent  valve  gear,  the  outside  gear  being  of  the  Walschaert 
type  and  the  inside  of  the  Stephenson  design.  Slide  valves  are 
used  throughout,  those  for  the  low  pressure  being  set  vertically 
between  the  two  cylinders. 

A  manually  operated  intercepting  valve,  which  is  shown  in 
section  in  the  longitudinal  section  of  the  locomotive,  is  provided, 
which  permits  the  continuous  operation  of  the  locomotive  as 
either  a  four-cylinder  simple  or  a  four-cylinder  compound.  This 
valve   simply  changes  the  connection  between   ports,   so  that  in 


simple  working,  a  passage  is  opened  for  steam  at  boiler  pres- 
sure to  pass  through  the  connection  in  the  front  end  to  the  op- 
posite low  pressure  steam  chest  while  the  exhaust  of  the  high 
pressure  steam  is  permitted  to  go  to  the  stack.  For  compound 
working  this  valve  is  shifted  and  cuts  off  the  high  pressure 
steam  passage  and  sends  the  exhaust  from  the  high  pressure 
cylinder  through  the  pipe  to  the  low  pressure  cylinder  on  the 
opposite  side.  These  pipes  in  the  front  are  of  the  same  length 
and  act  somewhat  as  reheaters  for  the  steam  going  to  the  low 
pressure  cylinder.  Although  the  two  cylinders  do  not  differ 
greatly  in  diameter  they  have  a  volume  ratio  of  nearly  i  to  2. 

These  locomotives  have  the  smallest  possible  rigid  wheel  base, 
82  in.,  the  flanges  of  the  driving  wheels  just  clearing  when  new. 
The  trailing  truck  consists  simply  of  outside  journal  boxes  hav- 
ing Yi  in.  side  play  in  the  pedestals  on  the  supplementary  trail- 
ing frame. 

The  spring  rigging  of  this  locomotive  is  interesting  and  con- 
tains no  system  of  equalizers.  The  front  drivers  have  semi- 
elliptical  springs,  while  the  back  pair  of  drivers  have  helical 
springs.  The  engine  truck  has  helical  springs,  while  the  trail- 
ing truck  has  elliptical  springs  over  the  outside  journals.  Auxil- 
iary rubber  cushions  are  used  throughout  and  will  be  noticed  at 
the  bottom  of  the  spring  hangers. 

The  boiler  is  of  the  straight  type,  measuring  64V2  in.  outside 
diameter  at  the  front  end.  The  inner  fire  box  is  copper  and  the 
iron  tubes  have  copper  ends  brazed  on  for  connection  at  the  flue 
sheet.  The  tubes  have  a  rise  of  2  in.  toward  the  smoke  box 
end  and  are  expanded  at  both  ends.  They  have  steel  ferrules 
for  protection  at  the  fire  box  end.     The  fire  box  is  fitted  with  a 


General  Dimex.sioxs  of  Locomotives  Tested. 


E.ocomotivo'  Number 

Tractive   effort*,   lbs 

Tract,  effort,  292  as  simple.  lbs. 
Weight  in  working  orde.-.  lbs... 

Weight  on  drivers,  lbs 

Weight  of  engine  and  tcn«kr  in 

■wording   order;    lbs 

Wneel    base,    driving 

Wheel     base,     total 

Whet-i    base,   engine   ami.   ttiider 


CvliniU  rs    

Wriifht  on  drivers  —■  tractive  ef- 
fort (295  comi..) 

Tot.ll  weight  ■—  tractive  effort 
(292    comp.) 

Tractive  effort  x  diam.  drivers 
~    hf-ating    surface 

Total  heating  surface  -:-  grate 
area    

Tube  heating  surface  -J-  firebox 
heating   surface    

Weight  on  drivers  -f-  total  heat- 
ing surface    


*  r  or  Simple . . 


1,300 
14,809 

l.->9,0»0 

.^2,8S0 

292 

8,904 

20,070 

153.440 

80,640 

29 1 

16.875 

152,990 
80,640 

250,660 

8  ft.  «  in. 

28  ft.  3  in. 

49  ft.  fl  in. 

245,060 

6  ft.  10  in. 

26  ft.    4  in. 

48  ft.  hVi  in. 

244.610 

6  ft.  10  in. 

26  ft.    4  in. 

48  ft.  5^  in. 

2.7 

1.96 

5.5 

8.96 

4.78 

10.69 

17.06 

9.07 

473. 

237.8 

540. 

81.1 

80.64 

80.64 

13.79 

16.73 

16.73 

32.96 

32.26 

32.26 

0.8 

Pil 

-«A 

T.r.  = 


D 

i.e>  p  d  s. 


-(-  rf?  X  .,,) 


I'or  Compound T.P.  =  

Dir  +  1) 

0.8  F 
For    No.    2i)2   worlcMig   SimriT?   T.P.    — ( <f'j   >     .,, 

D  '' 

Where  D  =  Diameter  of  Driving  Wheel,  inches. 

dh  =^  r>o.  DiRh    Pressure    Cylinder,    inches. 

di  =-         Do.  Low     Pressure  Do.  Do. 

P  =    r.oiler  I'ressure  in  lbs.  per  square  inch. 

sh  --'-  S»-oke  of   Flish   Pn-ssure   Cylinder,   inches. 

s  m:        r><i  Low    Pressure  Do.  Do. 

r  r--Ra'io  of  Tvlindir   X'olumes. 


Total    weight    -r-    totil    heating 

surface     63.26 

\'o!ume  both  cylinders,  cu.   ft..  17.14 

T'l   heat.   surf.  -=r  vol.  cylinders  146.6 

(irate  area  -j-  vol.  cylinders....  1.8 

CYLINDERS. 

.Vmnbcr   , 4 

Kind     .  .• Compound. 

Diameter    and    stroke,    inches..  14  &- 23x26 

VALVES. 

Kiid,     H.     P Piston. 

Kind.    L.    P B.nl.  Slide. 

Greatest   travel,   inches 54^ 

Outside  lap,   H.   P.,   inches y^ 

Outside,   lap,    L.    P.,   inches f^ 

Inside   clearance,   inches 

Lead  in  full  gear,  H.P.,  inches.  H 

Lead  in   full  gear,   L.P.,  inches.  }4 

WHEELS. 

Driving,  diam.  over  tires,  inches  80 
Driving  journals,  main,  diameter 

and   leng^th,   inches ■'^!;x9 

Kngine   truck    wheels,   diam.,   in.  38 

Engine  truck,  journals,  in 5^/?  x  !• 

Trailing  truck  wheels,  diam.,  in.  44 

Trailing   truck,    journals,    in....  ,"!/Jxli) 

BOILER. 

Working    pressure,    lbs 200 

Outside   diam.    of   1st    ring,    in..  63 

Firebox,   length   and   width,   in..  12"xl8y. 

Firebox    plate,    thickness,    in....  ^ 

Firebox,    w.^ter    space,    in 3  &•  3J/j 

Tubes,    number    and    outside   di- 
ameter,  in MO-2V4 

Tubes,    length     li  ft.  4  in 

Heating  surface   tubes,    sq.    ft...  2344 

Heating  surface   firebox,   sq.    ft..  170 

Heating  surface,   total,   sq.    ft...  2'i1  ♦ 

Grate    area.    sq.     ft 31 


61.38 

9.12 

274.12 

3.39 


Comp.  or  Simp. 
13&16x20&26 


01.2 
7.67 
385.94 
4.04 


2 

Simple. 

18K  x24 


Bal.  Slide. 
Bal.  Slide. 

*H 

1 
15/18 

'A 

1/18 


80 


Bal.  Slide. 
18/16 


1/16 


80 


7j4x7 

8}4x9 

44 

44 

5Jix9 

6J<x9 

44 

44 

b'/i  xlO 

byi  XlO 

200 

200 

66 

6*> 

71x81 

71x81 

9/16 

9/16 

3&3^ 

S&3Vi 

2482J4 

248  2^ 

16  ft. 

IB  ft. 

2359 

2359 

141 

141 

2500 

2aM 

31 

31 
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SECTIONS    OF    COMBINED    COMPOUND    AiNU   SIMI'LK    LOCOMOTIVE — GREAT     -\ORTHEKX   RAILWAY    (.ENCLAXUJ. 


brick  arch  and  in  addition  a  steel  deflector  is  arranged  over  the 
fire  door.  The  grates  are  in  two  sections,  and  are  of  the  sta- 
tionary type.  In  the  front  end  the  inside  stack,  or  cowl,  as  it  is 
called  abroad,  has  an  annular  passage  near  the  bottom,  with  a 
large  number  of  Yz  in.  holes  projecting  upward  toward  the  top 
of  the  stack.  This  is  arranged  for  the  cxliaust  of  the  steam 
ejector  of  the  vacuum  brake. 

An  inspection  of  the  illustrations  will  reveal  other  interesting 
features  of  this  design,  which  in  many  ways  represent  a  very 
decided  departure  from  standard  practice  as  known  in  ihis  coun- 
try. 

Trials. — The  tests  or  trials  of  these  locomotives  were  made 
for  the  purpose  of  determining  the  saving,  if  any,  that  could  be 
obtained  by  the  use  of  the  compound  locomotive  in  actual  every- 
day practice,  covering  a  long  period  of  time.  The  trials  took 
place  between  London  and  Doncaster,  a  profile  of  which  line  is 
shown  in  one  of  the  illustrations.    They  were  so  arranged  that 


each  engineer  and  fireman  of  the  three  sets  of  men  Selected 
should  run  each  engine  for  three  weeks,  with  the  same  group 
of  trains  (mostly  express),  in  regular  rotation.  In  this  way 
each  engineer  made  the  same  number  of  trips  with  each  engine 
on  each  train  and  the  personal  equation  was  practically  elimi- 
nated*. The  crew  ran  each  engine  for  one  week  prior  to  begin- 
ning the  three  weeks'  trial,  in  order  to  get  perfectly  familiar 
with  them. 

The  engines  were  put  into  the  same  condition  of  repair  before 
the  trials  and  were  treated  in  the  same  way  throughout.  They 
were  supplied  with  exactly  the  same  quality  of  coal  and  an  in- 
spector on  each  engine  throughout  the  trials  took  careful  ac- 
count of  the  coal  and  water,  time  lost  or  made  up,  condition  of 
the  weather,  weight  and  composition  of  the  trains  and  the  cost 
of  running  repairs.  The  results  of  these  trials  are  given  in  thi 
following  table,  which  was  presented  before  the  Institution  of 
Mechanical  Engineers: 
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Kngine  Engine  Engine 

Xo.  1300.  No.  292.  No.  294. 

Miles   run.   Engine 11.286  11,670  11,673 

Miles   run.   Train 11.045  11,415  11,415 

Sr)eed,   Average   miles  per  hour.  49.2  49.9  49.58 

Weight   of  Train,   Average  tons.  23i).98  233.03  234.29 
Ton  Miles: — 

Total    Train 2.540,130  2,717,112.5  2,674.420 

Including  Engine  and  Tender.  3.803.030  3,993,812  3,949,110 

Per  hour.  Engine  and  Tender.  16,759  '     17,337  17,030 
Coal  Used: — 

Per  engine-mile,  lbs 4».Sf-  43.02  44.31 

Per  train-mile,  lbs 4-,.84  43.98  45.31 

Per  ton-mile,  lb»^,>«.»», 0.133  0.126.  0.131 

Oil   Used: —  ■     ■  ■ 

Per   100  engine  miles,   pints..  7.34  7.18  6.22 

Per   100   ton-miles,   pints 0.022  0.021  0.0184 

Costs  : — 
Coal—  .  •     ■ 

Per  engine-mile,   pence 2.4  2.3  2.37 

Per   ton-mile,    pence 0.0071  0.0067  0.007 

Oil:— 

Per  engin«-mile,  pence O.lfi.'i  0.16  0.14 

Per  ton-mile,  pence •   0.00049  0.00017  0.00041 

Repairs: —  -     • 

Per  engine-mile,  pence ^•.56  •      0.45  0.37 

Per  ton-mile,  pence 0.0017  0.0013  0.0011 

Total:— 

Per  engine-mile,   pence 3  125  .   2.91  2.88  . 

Per  ton-mile,  pence 0.0093  0.0085  0.0085 

•<T',-.'t'-^ — --^—-■■*.   '  -  -■,-■•  ■    ■■*■■■ 

LOCOMOTIVE  WHEEL  FLANGE  -LUBRICATOR. 

Because  of  the  numerous  sharp  curves  on  certain  divisions  of 
practically  all  the  railroa^ls  in  the  country,  an  excessive  amount 
of  trouble  is  caused  by  worn  flanges  of  locomotive  driving  and 
track  wheels.  Incidentally  arf  excessive  amount  of  wear  is  also 
■given  to  the  rails,  compelling  their  frequent  renewal.  It  is  easy 
to  understand  that  if  tlie  inner  part  of  the  flange  of  the  wheel  or 


DRlVIN't;    WHEEI,    FL.;>N'GE    LL'BRKATOR. 

the  inside    face  of   the   rail   could  be  properly  lubricated  a  very 
large  proportion  of  this  wear  would  be  eliminated. 

A  lubricator  for  exactly  this  purpose  has,  been  designed  arid  is 
being  manufactured  by  the  J.  C.  Martin  Sons  Co.,  San  Francisco, 
Cal.,  which  is  shown,  as  applied  to  a  locomotive  driving  wheel, 
in  the  accompanying  illustration.  This  device  has  proved  to  be 
capable  of  remarkable  results  in  actual  service  and  is  in  use  on 
quite  a  number  of  railroads  of  the  Southwest  and  in  Mexico. 
It  has  been  found  to  be  particularly  valuable  when  applied  to 
the  trailing  wheels  of  Pacific  type  locomotives. 


The  arrangement  consists  of  a  shoe  which  fits  over  the  flange, 
being  held  in  place  by  a  couple  of  coiled  springs  and  guided  by 
a  yoke  attached  to  the  frame.  Provision  is  made  for  accommo- 
dating the  movement  of  the  wheel  by 'allowance  between  the 
guide  yoke  and  the  guides,  as  well  as  by  the  compression  of  the 
springs.  The  interior  of  the  shoe  is  hollow,  the  open  section 
extending  from  the  top  to  the  throat  of  the  flange  and  being 
filled  with  an  absorbent  material,  which  thus  lubricates  simply 
the  bearing  surface  of  the  flange.  Crude  oil  has  been  found  to 
work  the  best  and  the  supply  is  kept  in  a  tank  in  the  cab,  being 
fed  to  the  shoe  by  gravity,  there  being  a  sight  feed  valve  con- 
venient to  the  engineer,  or  fireman,  which,  when  once  properly 
set,  requir^  no  further  attention. 

Comparative  tests  have  shown  a  reduction  of  6o  per  cent,  in 
the  wear 'on  driving  wheel  flanges  by  the  use  of  this  lubricator. 


Bureau  of  American  Manufacturers  in  Europe. — A  bureau 
bearing  the  above  name -has  recently  been  organized  and  is  open 
to  all  reputable  American  firms.  It  has  leased  a  six-story  build- 
ing in  the  business  center  of  London  where  visiting  buyers  can 
always  see  an  exhibition  of  American  goods.  A  monthly  bul- 
letin is  to  be  sent  out  to 'buyers  in  every  quarter  of  the  globe 
and  personal  letters  will  be  distributed  to  them  at  frequent  in- 
tervals. In  fact,  every  mode  of  advertising  consistent  with  pro- 
gressive business  methods  will  be  employed  to  make  the  exhibit 
a  profitable  enterprise  to  the  members.  A  staff  of  experienced 
salesmen  will  be  engaged  who  will  be  specially  trained  in  the 
lines  to  be  demonstrated  and  buyers  will  be  served  as  carefully 
and  thoroughly  as  would  be  possible  in  the  home  offices  of  the 
respective  members.  Those  interested  in  this  moyement  can 
obtain  full  information  by  addressing  Pitt  &  Scott,  Ltd.,  35 
Broadway,  New  York. 


The  Flat  Cars  from  which  spoil  is  plowed  on  the  Lidger- 
wood  system  of  the  Panama  Canal  are  now  being  provided  with 
a  side  extension  which  practically  carries  the  floor  about  15  in. 
over  the  side  on  which  the  spoil  is  dumped.  According  to  the 
Canal  Record  experience  shows  that  this  extension  enables  the 
cars  to  be  loaded  more  heavily  and  also  dumps  the  material  far- 
ther away  from  the  trucks.  Another  improvement  made  in  such 
cars  is  the  use  of  a  hinge  and  support  which  brings  the  aprons 
tJiat  connect  two  cars  below  the  level  of  the  floor,  thus  doing 
away  with  the  trouble  formerly  experienced  in  having  the  aprons 
torn  off  by  the  plows. 


Nine-IIorse-Power  Gasoline  Engine  vs.  Two  50-HoRSE- 
PowER  Electric  Motors. — The  Big  Four  Railroad  has  recently 
completed  a  Schcrzer  rolling  lift  bridge  across  the  Cuyahoga 
River  at  Cleveland,  O.  This  is  a  double  track  structure,  the 
lifting  span,  located  about  70  feet  above  the  water  level,  being 
about  160  feet  long  and  crossing  the  river  at  an  angle  of  62  degs. 
The  bridge  is  operated  by  two  direct  current  electric  motors  of 
50  h.p.  each.  For  emergency  work,  in  case  of  trouble  with  the 
electrical  equipment  or  current,  there  has  been  installed  a  9  h.p. 
Fairbanks-Morse  gasoline  engine,  which  will  lift  the  bridge  in 
twelve  minutes,  doing  the  work  of  the  two  50-h.p.  motors. 


A  Gasolene  Motor  of  Unusual  Lightness  has  recently  been 
built  by  the  Adams  Co.,  Dubuque,  la.,  for  airship  purposes,  the 
complete  engine,  a  five-cylinder  36-h.p.  motor,  weighing  but  2.7 
lb.  per  horse-power  of  its  capacity.  It  utilizes  the  Adams-Far- 
well  revolving-cylinder  gyroscopic  motor  construction,  the  five 
cylinders  revolving  around  a  single-throw  crank-shaft,  which 
renders  a  flywheel  unnecessary  and  so  facilitates  the  cooling  of 
the  cylinders  that  air  cooling  flanges  are  not  needed. 


Master  Mechanic  Scholarships. — The  scholarships  which  the 
American  Railway  Master  Mechanics'  Association  maintains  at 
Stevens  Institute  of  Technology  were  this  year  awarded  to  the 
following  men  in  the  entering  class :  Mr.  R.  T.  Branch,  of 
Brooklyn ;  Mr.  G.  L.  Clouser,  of  Jersey  City,  and  Mr.  L.  B. 
Paterson,  of  Cranford,  X.  J. 
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A  NEW  4  FOOT  RADIAL  DRE-L. 


A  number  of  interesting  features  and  improvements  have  been 
introduced  in  the  new  radial  drills  built  by  the  Dreses  Machine 
Tool  Co.,  Cincinnati,  O.  These  drills  are  based  on  the  previous 
designs  of  this  company  and  many  of  the  older  time-proven  fea- 
tures have  been  retained. 

The  accompanying  illustrations  show  the  construction  of  sev- 
eral parts  of  the  4-foot  drill  very  clearly.  The  double  column 
is  interesting  and  is  shown  in  Fig.  2.  The  inner  column  is  sta- 
tionary and  the  outer  shell  turns  on  roller  bearings.  These 
bearings  have  small  and  large  rollers  alternating  so  that  there 


handle  shown  on  the  worm  shaft.  The  feed  is  of  the  all-geared 
type,  but  a  frictional  connection  is  interposed  which  yields  just 
before  the  breaking  point  of  the  weakest  gear.  The  lever, 
shown  just  below  the  arm,  starts,  stops  or  reverses  the  spindle 
by  means  of  the  friction  clutch.  The  back  gears  are  on  the  rear 
of  the  head  stock  and  can  be  engaged  or  disengaged  while  the 
machine  is  running. 

The  speed  variator  is  so  arranged  that  the  machine  is  always 
running  at  the  slowest  speed  when  speed  changes  are  being 
made,  thus  preventing  the  sudden  change  in  momentum  which 
would  follow  starting  from  a  stopped  condition.  In  this  speed 
variator,  a  section   of  which  is   shown   in   Kig.  3,  a  new  over- 


FIG.     I. — NEW    FOUR-FOOT    RADIAL    DRILL. 


FIG.   2. — DETAIL  OF  COLUMN. 


S^^^^^ 


v'^^^^^^^t.t^^';?;^ 


FIG.    3. SPEED    VARIATOR. 

is  no  slipping  friction  betweeu  the  load  carrying  rollers.  It  will 
also  be  noted  that  the  clamping  band  grips  the  inner  and  outer 
column,  but  exerts  no  pressure  on  the  bearing. 

The  spindle  sleeve  is  made  of  bar  steel  and  the  bearings  are 
lined  wiih  phosphor  bronze  bushings.  The  rack  is  cut  directly 
on  the  sleeve,  which  not  only  allows  a  perfectly  round  hole  to 
be  bored  and  reamed  in  the  head  stock  for  the  sleeve,  a  great 
advantage  in  itself,  but  also  brings  the  pressure  on  the  rack 
closer  to  the  center  of  the  spindle. 

There  are  four  changes  of  feed,  which  are  operated  by  a  small 


FIG.   4. — OVERRUNNING  CLUTCH. 

running  clutch  has  been  introduced,  which  is  shown  in  detail  in 
Fig.  4.  The  gear,  B,  runs  loose  on  the  variable  speed  shaft  and 
is  internally  clutched  by  four  pawls,  P,  located  in  the  fixed  gear, 
C.  These  pawls  are  kept  in  contact  with  the  gear  by  means  of 
the  spiral  springs,  S,  and  by  limiting  their  faces  to  5/16  in.  of 
circumferential  width  they  will  clutch  the  gear,  B,  to  gear,  C, 
when  running  in  the  direction  of  the  arrow,  but  will  release 
when  C  runs  faster  than  B. 

All  of  the  high  speed  bearings  in  the  machine  are  lined  with 
removable  phosphor  bronze  bushings  and  all  of  the  bevel  gears 
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LOCOMOTIVE   WHEEL   FLANGE  LUBRICATOR. 

Bccaiv^c  vt,  \1k:  uiinKr'Oi--  >liari)  curves  on  certain  ilivisions  oi 
practically  aJl  tlic  railnxul.v  in  ihc  counlry,.  an  excessive  aniomii 
of  troublv  i<  ^'<'vuse<l  by  worn  ilaniies  of  locomotive  driving  :ui<i 
riiejc;\v heels,  jrantlehrany-uttye^tcsfiiyq  anionnt  of  wear  is  al-  > 
-;ivtii  1*>  the  rail!*,compenin!j'  their  frcqtiont  renewal.  It  is  easy 
^^  \^H4c'r>.1ui«.U.tiHU;;if^  '.'f  th.    l^mue  ")"  t1;c  win.  1  ..'- 


!iKi\  I  vi.   \V jiicMv  rl a.>«;k  . i.rt\iitu.VTr»>t; 

tile  iitsidt^  iface  of  the   lail  cmilij  'b«  pfoperjy  luliricated  a  Very 
large  proportion  of  this  wear  ^votild  be  eliminated. 

A  lubricator  for  exacily  this  purpose  has  been  designed  and  is 
being  manufactnrvd  by  the  J.C.  Martin  Sons  Co.,  San  Francisco. 
Gal.,  which  is  .shown,  as  applied  to  a  locomotive  driving  wheel, 
the  accompanying  illustration.  This  ilcvicc  has  proved  to  be 
dc  of  remarkable  fcsiilts  in  actual  service  and  is  in  use  on 
.'jtiitiTK^iihibeT  -of  railroads  of  the  Southwest  and  in  Mexico. 
1l  has  1>(\j  firuiid  trt  be  pnrticnlarly  valunbK-  when  ;ipplie<l  t' 
t!ir  uailini!   uIu.U  "t    l';icilu-  t\iM-  ]•  >c< >ni.>tiv(.-^. 


The  arranyeinent  CLin>isls  ol  a  shoe  which  fits  over  the  llango. 
being  held  in  place  by  a  couple  of  coiled  springs  and  guided  by 
a  yoke  attached  to  the  frame.  Provision  is  made  for  acc'omma- 
ilatiiig  the  movement  of  the  wheel  by  allowance  between  the 
guide  yoke  and  the  guides,  as  well  as  by  the  compression  of  the 
>prings.  'Ihc  interior  of  the  shoe  is  hollow,  the  open  section 
extending  from  the  top  to  the  throat  of  the  tlange  and  being 
filled  with  an  absorbent  material,  which  thus  lubricates  simply 
the  bearing  surface  of  the  flange.  Crude  oil  has  been  found  to 
work  the  best  and  the  supply  is  kept  in  a  tank  in  the  cab,  being 
fed  to  the  shoe  by  gravity,  there  being  a  sight  feed  valve  con- 
venient to  the  engineer,  or  fireman,  which,  when  once  properlv 
set,  requires  no   further  attention. 

Comparative  tests  have  shown  a  reduction  of  6o  per  cent,  in 
the  wear  on  driving  wheel  flanges  by. the  use  of  this  lubricator. 


liiRKAU  OF  .\mikkax  -M .\x rK.xcTURF.KS  IX  EcKopE. — A  bureau 
bearing  the  above  name  has  recently  been  organized  and  is  open 
to  all  re[iiitable  .\merican  firms.  It  has  lea.sed  a  six-.-^tory  buiM- 
ing  in  the  business  center  of  London  where  visiting  buyers  can 
always  see  an  exhibition  of  American  goods.  A  monthly  bul- 
ieiin  i-  to  be  sent  o|ii  to  buyers  in  every  quarter  of  the  globe 
and  personal  letters  will  be  distributed  to  them  at  frequent  in 
tervals.  In  fact,  every  nmdo  of  advertising  consisien;  with  pn> 
gressive  business  methods  will  be  employed  to  make  the  exhibn 
.1  j>rol'i1<'d)le  enterprise  to  the  nuinliers.  A  statf  of  experienced 
<aWmcii  will  be  vngaged  wIk) will  be  sj)ecially  trained  in  the 
line-;  to  be  demonstrated  and  bn\ii->  will  be  served  as  carefully 
and  thuruiigldy  as  would  be  ])Obsil,lc  in  tiie  home  olhces  of  tin. 
respective  nieuibers.  Those  :intere»ited  in  this  moveuient  can 
obtain  ftilJ  information  b/  addressing  Pitt  &  Scott,  Ltd.,  35 
I'rojidwaj',  New  York. 


1  11),  ]  L.\i  Cars  from  which  Jipdil  is  plowed  brt  thcLiduer 
uocmI  system  of  the  Panama  Canal  are  now  being  provided  with 
.1  side  e.\len:!»ion  which  practically  carries  the  floor  about  15  hi. 
<>ver  the  side  on  which  the  spoil  is  dumped.  According  to  the 
Cmiitt  ki\'Qrd  experience  .lihows  that  this  cvlension  enables  the 
car-  to  be'  loadetl  more  heavily  and  also  dumi)s  tlie  material  far- 
ther away  .frotw,  the  truck*.  Another- improvement  made  in  sucl; 
rars  is  the,us<j  of  a  hiiige  and  support  which  brings  the  aprons 
mat  connect  two  cars  below  the  level  of  the  floor,  thus  doin^ 
.iway  with  the  trouble  formerly  experienced  in  having  the  aprons 
i.rii  >.tY  iiv  the  plows. 


.\'i.\i:-l  bikSK-PoWKR  G.ASOLi.vE  Engine  •vs.  Twrp  .50-HoRSi;- 
I'uwKR  iM.KtiRic  Motors. — -The  Big  Four  Railroad  has  recently 
i'>inpleto<l  a  Sclur/.er  rolling  lift  briilge  across  the  Cuyahoga 
Kiver  at  Clevel«nil.  ( ).  This  is  a  double  track  structure,  the 
hl'tini:  span,  locaiiil  alioiit  70  feet  altove  the  water  level,  being 
aliont  lOo  feet  long  and  crossing  the  river  at  an  angle  of  62  degs. 
i'he  bridge  is  operated  l)y  two  direct  current  electric  motors  of 
5*1  h.p.  each.  For  emergency  work,  in  case  of  trouble  with  the 
electrical  equipment  or  current,  there  has  l»een  installed  a  9  h.p. 
I'airbanks-Morse  gasoline  engine,  which  will  lift  the  bridge  in 
twelve  minutes,  doing  the  work  of  the  two  50  h.p.  motors. 


A  ("lASoLEXK  MoioR  OF  L'NUSUAjj  LicirtXESs  has  recently  been 
luiilt  l>y  the  Adams  Co.,  Dubuque,  la.,  for  airship  purposes,  the 
conqdete  engiiic,  a  fjvc-cylin<ler  .^ft  h.p.  motor,  weighing  but  2.7 
lb.  per  horse  power  of  its  capacity,  ft  utilizes  the  Adams-Far- 
well  revolving  cylinder  gyroscopic  motor  construction,  the  five 
cylinders  revolving  around  a  single-throw  crank-shaft,  which 
renders  a  flywdieel  unnecessary  and  so  facilitates  the  cooling  of 
the  cylinder,'^  ih.il  air  cooling  flanges  are  not  needed. 


M.xsiiK  Mi(  ii.vNic  Sciioi..\Rsiiii's. — The  scholarships  which  the 
American  Railway  Master  Mechanics'  Association  maintains  at 
Stevens  Institute  of  Technology  were  this  year  awarded  to  the 
following  null  in  the  entering  class:  Mr.  R.  T.  P.ranch,  of 
r.riMiklvii  :  Mr.  <  1.  1..  (*lou-(.r,  of  jer-iv  lity.  .ind  Mr.  I-.  B. 
ratir-<iii.   111'    Cr.iii  ford.    .\.  J. 
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A  NEW  4  FOOT  RADIAL  DRILL. 


A  number  of  interest itiff  features  ami  improvenients  have  been 
introduced  in  the  new  radial  drills  built  by  the  Dreses  Machine 
rod  Co.,  Cincitniati,  O.  These  drills  are  based  on  the  previous 
designs  of  this  company  and  niauv  ul  the  Qldtir  time  proven  f<;a- 
•urcs  have  been  retained.  .' :' '  ^v:  ,' 

The  acconipanying  illustrations  show  the  construction  of  scv-. 
cral  parts  of«the  4  foot  drill  very  clearly.     The  double  column 
is  intcrestinir  and  is  shown  in  h'iii.  j.     The  inner  column  is  sta 
lionary    antl    tiie    miter    slull    turrit    tjii  mlkr    bearinys.      These 
bearings  have  ^niall   and  l.i!"i:i.    mUers  altvrnatihtf  sr»  that  there 


handle  .'^hown  on  tlie  worm  shaft,  llio  feed  is  of  th-:  all-geared 
type,  but  a  frictiojial  connection  is  inlcrposcd  which  >'iclds  just 
before  tlie  breaking  j>oint  of  the  weakest  gear.  The^levcr, 
shown  just  below  the  a*m,  starts,  stops  or  teyerses  riie  spindle 
by  means  of  the  friction  clutch.  The  back  gears  are  on  the  rear 
of  the  head  stock  and  can  be  engaged,  or  disengaged /wliUe  4l»e 
jiiachine  i&  riinming.     ';        /  '  " ' ;       .  •■  " 

'tlie  speedvVariator  Is  so  arraiiged  tjiat  the  machine  is  always 
riUuiing  at .  thetstewest  speed  v<-hen  spe^ed  changes  are  being 
made,  thir-  pr^nenting  the  sadden  change  m  moinenlum  which 
wouhl  follow,  starting  from  a  >t<>ppefIcon:d)ti<in.  lii  this  speed 
variator,  tT  seetiHitr  of  ^\Jliieli   is   slH»wn ' |ti)    Fig;  1;?;^  a  Yiiwi'  .^(Hrer- 


IH..     1.-— ;iCEW    Fulk-FOOT:  RA{>I;^t   DRir.l.. 


ilif .   J.'r-^CT Ati.'  OV  i'Otjj  MX. 


1  l(..    ;?.---SrKI%l)  Y\BtlATdRj  '!■ 

is -IIP  clipping  friction  l)etween  the  load  carrying  roHcrs.  It  will 
alsb  be  note<l  that  the  clamping  band  grips  the  inner  and  outer 
eohnnn,  but  exerts  no  pres.surc  pn  the  bearing. 

Ihe  spindle  sleeve  is  made  of  bar  steel  and  the  bcaring^  arc 
lifird  with  phosphor  bron/e  bushings.  The  rack  is  cut  directly 
0!i  the  sleeve,  which  not  only  allows  a  perfecily  round  hole  to 
be  -bored \and  reamed  in  the  head  stock  for  the  sleeve,  a  great 
advantage  in  itself,  but  also  brings  the  pressttre<3m  the  rack 
(loNtT  to  the  center  of  the  spindle.  . 

I  lie  re  aro  four  changes  oi  fo-d,  which  are  Operated  bv  a  small- 


runinng  dutch  has  been  introduced,  which  is  shown  it»  detail  in 
Fig.  4i-  The  gear,  B,rttns  loose  on  the  variable  speed  shaft  and 
is  iincrnally  clutched  by  four  pawls^  P,  located  in  the  lixcd  gear. 
C  These  pawls  are  kept  in  contact  with  th^  gear  by  means  of 
the  spiral  springs,  S,  and  by  hmiting  their  faces  to  5/16  in.  of 
circumferential  widtJi  they  will  clutch  the  gear,  B,  to  gear,  C, 
when  running  ; in  the  direction  of  the  arrow,  bat  Will  release 
when  C  runs  faster  than  B.  '■'■_' 

All  of  the  high  speed  bearings  in  the  macliinv  arc  lined  with 
removable  pho'^phor  bron/c  bu>Iilng<  and  all  of  tin-  bevel  giirs 
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and  pinions  below  6  in.  are  of  bar  or  forged  steel.  The  elevat- 
ing device  of  the  arm  is  so  designed  that  the  gears  are  stopped 
when  not  in  use.  The  arm  itself  is  of  box  parabolic  shape,  the 
lower  rib  being  double  webbed  to  give  the  greatest  resistance  to 
bending  and  torsional  strains.  All  of  the  gears  which  could  pos- 
ibly  be  dangerous  to  the  operator  have  been  encased. 


f 


Electricity  Increases  Traffic  Capacity. — "The  greatest  value 
to  be  experienced  by  electrification  will  be  in  the  tremendously 
increased  traffic  capacity  of  the  present  track  mileages,  due  to 
the  facility  electricity  offers  in  making  rapid  main  line  and  yard 
train  movement,  or,  stated  in  another  way,  it  is  thus  immedi- 
ately seen  that  electrification  will  permit  a  tremendous  increase 
of  traffic  without  an  increa.sc  of  traffic  mileage,  and  thus  roads 
wliich    arc   up    against   the   requirement   of   handling   their   con- 


NEW  DESIGN  OF  YOUNG  VALVE  AND  GEAR 


Delaware,  Lackawanna  &  Western  Railroad. 


On  page  65  of  the  February,  1906,  issue  of  this  journal  appeared' 
a  very  completely  illustrated  description  of  the  Young  valve  and 
gear  as  applied  to  a  10- wheel  locomotive  on  the  Delaware  & 
Hudson  Railroad,  the  application  being  made  in  connection  with 
the  Stephenson  type  of  valve  gear.  Recently  a  new  design,  using 
the  same  type  of  valve,  with  an  entire  alteration  in  the  valve 
gear,  which  closely  resembles  the  Walschaert  type,  has  been  ap- 
plied to  some  locomotives  on  the  Delaware,  Lackawanna  &  West- 
ern Railroad,  and  is  also  being  fitted  to  some  locomotives  of  the 
Chicago  &  Northwestern  Railroad  now  under  construction.  The 
former  appUcation  is  shown  m  the  accompanying  illustrations. 

Briefly,  this  type  of  valve  i-.ear  employs  two  rotary  valves  on 
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YOUNG  VALVE   AND  GEAR   AS  APPLIED  TO  DELAWARE,  LACKAWANNA   &    WESTERN   R.    R.    LOCOMOTIVE. 


yestcd  traffic  by  laying  new  tracks,  which,  of  course,  is  a  most 
expensive  procedure  on  account  of  right-of-way  difficulties,  will 
be  led  into  providing  an  equal  capacity  by  electrification  of  the 
old  trackage."— jr.  S,  Murray,  N.  Y..  N.  H.  &  H.  R.  R. 


Monorail  Electric  Railroad. — The  Monoroad  Construction 
Company  has  purchased  from  the  Interborough  Rapid  Transit 
Company  of  New  York,  the  Pelham  Park  and  City  Island  Rail- 
road, which  is  about  three  miles  in  length  and  is  at  present  op- 
erated by  horses.  It  is  proposed  to  convert  this  line  to  the  Mono- 
rail system  on  which  50  ft.  cars,  pointed  at  each  end  and  sup- 
ported by  four  wheels  having  flanges  on  each  side  placed  in  tan- 
dem at  either  end,  and  guided  by  two  overhead  rails  supported 
irom  a  catenary  system  of  suspension,  will  be  operated. 


C.  P.  R.  Strike  Ended. — Press  despatches  of  October  6  re- 
port the  strike  of  shop  employees  on  the  Canadian  Pacific  Ry., 
which  began  the  first  week  in  August,  as  settled.  The  strikers 
returned  to  work  on  the  conditions  that  existed  before  the  strike 
and  the  company  announces  that  the  new  men  will  not  be  dis- 
charged, except  for  inefficiency. 


The  law  of  New  York  State,  requiring  railroad  companies  to 
pay  their  employees  semi-monthly,  went  into  effect  October  i. 


each  side  of  the  locomotive,  located  above  and  with,  their  axes 
at  right  angles  to  the  axis  of  the  cylinder.  These  valves  are 
operated  simultaneously  from  a  wrist  plate,  which  leceives  its 
oscillating  motion  from  a  connection  to  the  eccentric  or  return 
crank  through  the  medium  of  the  link,  by  means  of  which  re- 
versing, the  point  of  cut-oflf  and  other  valve  events  are  controlled 
in  the  usual  manner.  The  fulcrum  of  this  wrist  plate  is  formed 
on  one  end  of  a  bell  crank,  which,  in  a  case  of  application  with 
the  Stephenson  valve  gear,  was  altered  in  position  by  a  con- 
nection to  the  reverse  shaft,  but  did  not  change  its  position  ex- 
cept as  the  reverse  lever  and  hence  the  cut-off  was  altered.  In 
the  latter  design,  however,  this  bell  crank  is  operated  from  a 
combination  lever  connected  to  the  cross  head  and  having  a 
stationary  fulcrum,  with  the  result  that  the  position  of  the  wrist 
plate  fulcrum  is^eo»*5tantly  being  changed  at  different  points  of 
the  stroke  and/gives  a  material  alteration  of  the  point  of  occur- 
rence of  the  steam  events  in  the  cylinder  from  what  is  usually 
obtained  with  flie  ordinary  design  of  Stephenson  or  Walschaert 
valve  gear.  The  effect  of  this  combination  of  motions  is  that 
the  valves  have  a  constant  lead  for  all  points  of  cut-off,  the 
early  release  of  the  Stephenson  and  Walschaert  gear  is  main- 
tained, but  the  point  of  exhaust  closure  is  materially  delayed  and 
the  opening  of  the  valve  ports  during  exhaust  is  very  decidedly 
increased.    The  construction  of  the  valve  and  steam  passages  is 
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CYLINDERS  FOB  YOUNG  VALVE  AND  GEAR. 


such  as  to  give  a  largely  increased  port  opening,  the  port  being 
equivalent  to  one  32  in.  in  length  on  a  slide  valve,  which,  taken 
in  connection  with  the  rapid  movement  of  the  valve  at  the  point 
of  cut-oflf,  gives  a  very  free  admission  and  permits  the  pressure 
to  be  held  up  to  the  point  of  cut-off  even  at  very  high  speeds. 
The  principal  gain,  however,  as  relates  to  both  speed  and 
economy  is  in  the  much  larger  port  openings  for  exhaust,  par- 
ticularly at  the  middle  of  the  stroke  when  the  piston  is  moving 
at  its  highest  speed. 

The  construction  of  the  cylinders  and  valves  and  arrangement 
of  the  gear,  is  clearly  shown  in  the  accompanying  illustrations. 
It  will  be  seen  that  the  valve  chambers  are  formed  as  part  of  the 
cylinder  casting,  the  location  being  such  as  to  give  a  very  short 
and  direct  steam  port  from  the  bottom  of  the  chamber,  there 
also  being  a  supplementary  steam  passage  from  the  top  of  the 


valve  chamber.  The  valves  are  i  in.  in  diameter  and  2lJ^4  in. 
total  length,  and  have  been  simplified  somewhat  over  those  used 
on  the  Delaware  &  Hudson  locomotive  above  referred  to.  The 
valve,  of  course,  is  made  as  light  as  possible  and  its  weight  is 
carried  by  the  bearings  at  either  end,  with  the  result  that  there 
is  practically  no  wear  on  the  bushings. 

The  valve  gear  in  appearance  is  very  similar  to  the  ordinary 
Walschaert  type,  but  differs  from  it,  first,  by  having  the  combi- 
nation lever  arranged  with  a  fixed  fulcrum  and  by  connecting  the 
radius  bar  to  a  rocker,  which  transposes  the  motion  from  the 
plane  of  the  return  crank  to  the  inside  of  the  valve  chambers, 
where  the  wrist  plate  and  bell  crank  are  located. 

The  application  of  this  gear  to  the  Chicago  &  Northwestern 
locomotives  is  an  excellent  testimonial  of  its  value,  since  it  was 
on  this  road,  in  1903,  that  the  first  gear  was  put  in  operation. 


Secllou  at  A  It 
V. 
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STEEL   CAR  PLANT  OF   THE 


A  MODERN  STEEL  CAR  PLANT. 


The  shops  of  the  Bettendorf  Axle  Company,  which  is  engaged 
in  the  manufacture  of  car  equipment  and  the  building  of  all- 
steel  cars,  have  been  very  materially  enlarged  in  the  past  few 
•  years  to  enable  the  company  to  handle  its  growing  business.  The 
new  site  at  Bettendorf,  a  suburb  of  Davenport,  Iowa,  covers  an 
area  of  70  acres  which  are  rapidly  being  utilized  for  manufac- 
turuig  purposes.  The  laj'out,  shown  herewith,  gives  the  arrange- 
ment of  buildings  and  the  excellent  railroad  connections  which 
facilitate  the  operation  of^his  plant. 

The  main  shop  of  the  plant,  a  building  700  x  240  feet  in  size, 
contains  perhaps  the  most  complete  hydraulic  plant  in  the  coun- 
try. All,  or  nearly  all,  of  the  shaping  of  the  car  parts  is  accom- 
plished by  the  aid  of  hydraulic  presses,  of  which  there  are  up- 
wards of  sixty,  varying  in  capacity  from  fifty  to  eighteen  hun- 
dred tons.  Some  idea  of  the  power  developed  can  be  gained 
when  it  is  stated  that  in  tne  largest  of  these  presses  34-inch 
I-beams  are  shaped  cold,  /.  e.,  the  ends  are  reduced  and  the  beam 
is  otherwise  shaped  and  punched  in  various  places  without  being 
heated;  and  all  the  smaller  car  parts,  except  tlie  castings,  are 
shaped  and  prepared  for  use  jn  the  same  way.  All  special  hy- 
draulic machinery,  used  in  this  plant,  was  designed  and  built  by 
the  company. 

Asidd  from  the  complete  hydraulic  plant,  and  in  connection 
therewith,  the  works  contain  a  full  complement  of  other  ma- 
chinery operated  by  electric  power  and  compressed  air.  There 
are  eleven  traveling  cranes  of  varying  capacity,  which  are  elec- 
trically operated  and  enable  the  rapid  assembling  of  the  car 
parts.  They  were  furnished  mainly  by  the  Pawling  &  Harnisch- 
feger  Company  and  the  Cleveland  Crane  Company. 

Much  of  the  riveting  (of  sheets  particularly)  is  done  by  com- 
pressed air,  and  this  power  is  also  made  use  of  in  finishing  most 
of  the  car  parts.  A  sand-blasting  apparatus  for  cleaning  the 
sheets  and  other  parts  of  car,  preparatory  to  painting,  has  been 
installed  and  is  also  operated  by  compressed  air.  A  complete 
electric  light  plant  furnishes  light  for  the  shops  as  well  as  for 
the  office  building  some  little  distance  away. 

The  operation  of  the  main  shop  is  from  east  to  west.  The 
hydraulic  presses  arc  located  in  the  east  end  where  the  bolster 
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and  car  parts  are  shaped  and  punched.  The  car  and  bolster 
riveting  departments  are  in  the  west  end  of  the  shop.  The  cast- 
ings are  brought  from  the  storehouse,  south  of  the  main  shop, 
into  the  center  of  the  shop  where  they  are  riveted  to  the  steel 
bolster  and  car  parts.  The  body  and  truck  bolsters,  steel  imder- 
frames  and  all-steel  cars  are  assembled,  painted  and  shipped 
from  the  west  end. 

Immediately  south  of  the  main  shop  is  the  power  house,  80  x 
2.?o  feet  in  size,  part  of  which  until  recently  was  utilized  as  a 
machine  shop.  The  six  horizontal  boilers,  with  an  aggregate 
capacity  of  about  1,000  h.p.,  are  in  the  west  end  of  the  build- 
ing, and  the  engine  room  adjoining  contains  the  pumps  and  ma- 
chinery. 

Still  further  to  the  south  and  east  are  the  extensive  store 
houses  for  the  material,  covering  an  area  of  several  acres,  and 
to  the  west  is  the  paint  shop  and  other  minor  buildings  in  a 
group  by  themselves.  The  D.  R.  I.  &  N.  W.  Ry.,  C.  M.  &  St.  P. 
Ry.  and  the  C.  B.  &  Q.  Ry.  run  through  the  manufacturing  tract, 
and  excellent  switching  and  yard  facilities,  including  four  tracks, 
running  through  the  main  buildings,  have  been  obtained.  Loco- 
motive cranes  facilitate  the  loading  and  unloading  of  materials 
in  the  yards  and  shops. 

The  machine  shop,  as  has  been  stated,  was  until  recently  lo- 
cated in  the  power  building,  but  the  available  space  proving  en- 
tirely inadequate  for  the  purpose,-  it  was  last  fall  decided  to 
erect  a  new  machine  shop  directly  east  of  the  power  house  and 
south  of  the  main  shops.  The  new  machine  shop  is  a  building 
50  X  380  feet  in  size,  of  which  the  west  80  feet  will  be  utilized 
for  the  blacksmith  shop,  leaving  the  size  of  the  machine  shop 
proper  50  x  300  feet. 

The  office  builjjing  of  the  company  has  also  recently  been  en- 
larged by  the  addition  of  a  second  story,  which  will  give  more 
room  for  the  clerical  force. 

To  give  an  idea  of  the  progress  made  by  the  Bettendorf  com- 
pany in  the  manufacture  of  railway  equipment,  it  may  be  stated 
that  starting  in  about  ten  years  ago  with  the  production  of  the 
I-beam  bolsters  in  the  old  Davenport  plant,  there  has  since  been 
added  the  tnanufacture  of  the  Bettendorf  steel  car  underframe, 
the  cast  steel  truck  with  integral  journal  boxes,  and  finally  com- 
plete tank  and  freight  cars.  The  capacity  of  the  present  plant 
is  25  complete  cars  or  forty  steel  underframes  in  a  day. 


November,  1908. 


AMERICAN    ENGINEER   AND    RAILROAD    JOURNAL. 


447 


SIGHT  FEED  AIR  CYLINDER  LUBRICATOR. 


J4-INCH  CRANK  SHAPER. 


For  the  purpose  of  securing  proper  lubrication  of  the  air  cyl- 
inders of  locomotive  air  pumps  the  Detroit  Lubricator  Company 
has  designed  a  sight  feed  lubricator  attachment  which  gives  the 
engineer  complete  and  convenient  control  of  the  lubrication  of 
his  pump.  It  consists  of  three  parts :  first,  the  emergency  valve, 
which  takes  the  place  of  the  plug  in  the  bottom  of  a  Detroit 
lubricator.  Next  comes  the  sight  feed  fitting,  which  is  equipped 
with  regular  bull's-eye  glasses  and  can  be  located  at  any  con- 
venient point  in  the  boiler  head  within  reach  of  the  engineer. 
The  third  fitting  is  a  check  valve  connection,  which  takes  the 
place  of  the  present  oil  cup  on  the  air  cylinder  and  is  provided 
with  a  ball  check  seating  upwards,  and  prevents  the  compressed 
air  from  entering  the  oil  delivery  pipe.  The  illustration  shows 
the  arrangement  and  connections  for  these  fittings. 

The  location  of  the  sight  feed  fitting  should  be  such  as  to  give  - 
a  gradual  incline  to  the  pipe  leading  to  the  check  valve,  so  that 
the  oil  can  flow  by  gravity  to  the  pump.    There  must,  however, 


^=^^^ 


be  a  trap  between  the  lubricator  and  sight  feed  fitting  to  prevent 
the  water  from  entering  the  supply  pipe  after  all  the  oil  has  been 
fed  from  the  reservoir.-  To  provide  for  this  the  oil  supply  pipe 
is  extended  upward  from  the  emergency  valve  to  about  the  same 
height  as  the  upper  part  of  the  oil  reservoir. 

Provision  is  made  for  a  double  sight  feed  fitting  for  use  witli 
compound  or  duplex  pumps.  The  makers  of  this  device  do  not 
advise  a  constant  feed  of  oil  to  the  cylinders,  but  recommend 
that  not  more  than  ten  drops  of  oil  be  fed  at  any  one  time  and 
these  at  intervals,  according  to  the  judgment  of  the  engineer. 


900,000  Patents. — ^The  nine  hundred  thousandth  patent  ifrom 
the  United  States  Patent  Office  was  issued  September  29.  It 
was  granted  too  Charles  D.  Seeberger,  of  Yonkers,  N.  Y.,  and 
refers  to  an  improvement  on  traveling  stairs,  such  as  are  used 
in  hotels  and  other  large  buildings.  Mr.  Moore  estimates  that 
the  one  millionth  patent  will  be  reached  in  the  year  191 1.  The 
total  of  patents  issued  by  the  United  States  is  not  very  far  be- 
low the  total  for  all  other  countries  for  all  time. 


A  crank  shaper,  which  in  mechanical  construction  differs  from 
anything  now  on  the  market,  has  recently  been  brought  out 
by  the  John  Stcptoe  Shaper  Company,  of  Cincinnati.  This 
machine  was  built  especially  to  economize  on  space,  the  original 
design  being  for  use  on  a  revenue  cutter  in  government  service, 
where  the  available  room  was  exceedingly  small.  Reference  to 
the  illustration  will  show  that  the  motor  does  not  take  up  any 
extra  room  at  all,  being  arranged  to  set  on  the  base  of  the  ma- 
chine against  the  column,  where  it  does  not  require  any  greater 
clearance  than  does  the  return  stroke  of  the  ram." 

This  is  a  14  in.  single  geared  machine  driven  by  a  2j^  h.p. 
motor.  The  pinion  on  the  motor  shaft  is  rawhide  with  brass 
flanges,  being  2  in.  in  diameter  and  having  22  teeth.  It  meshes 
with  the  large  gear  16  in.  in  diameter,  with  190  teeth,  giving  a 


14-INCH   CRANK   SHAPER. 

gear  ratio  of  about  8  to  i.  Ihe  shaft  for  the  16  in.  gear  has  a 
5  in.  bearing  on  both  sides  of  the  column  and  carries  at  the  op- 
posite end  the  wide  gear  shown  at  the  bottom  of  the  train  of 
gears  in  the  illustration.  This  wide- faced  gear  is  used  in  order 
to  provide  for  the  shifting  of  the  compound  gear  arranged^iust 
above  it.  The  compound  gear  contains  a  6  and  a  4  in.  diameter 
wheel  arranged  on  the  same  shaft  so  that  when  one  is  in  mesP 
the  other  is  thrown  out.  The  hand  wheel  at  the  bottom  is  usee 
to  turn  the  gears  sufficiently  to  make  the  compound  gear  mesh 
when  it  is  shifted  to  change  the  speed. 

The  iUustratiQn  shows  the  machine  wit)'  the  gear  covers  re- 
moved. ;-;-^v;^:^v'>  :"■- 


"The  Density  of  Traffic  is,  of  course,  the  paramount  feature 
as  to  the  savings  to  be  effected  by  electrification.  It  is  not  to  be 
forgotten  that,  in  electrifying,  interest,  depreciation,  insurance 
and  taxes  follow  closely  on  the  heels  of  the  capital  investment 
in  equipment  and  material  necessary  to  electric  operation.  The 
heavier  the  traffic,  the  greater  will  be  the  economies  derived 
from  the  two  above  mentioned  sources." — W.  S.  Murray,  N.  Y., 
N.  H.  &  H,  R.  R. 


Mexican  Railroads. — In  a  message  to  the  Mexican  Congress 
President  Diaz  says  that  265  miles  of  new  railroad  have  been, 
built  in  Mexico  in  the  last  six  months,  and  that  on  September  i 
there  was  a  total  of  14,665  miles  of  railroad  in  the  country. 
Practically  all  the  new  mileage  iss^hat  of  the  Cananea,  Yaqui 
River  &  Pacific  Ry.,  which  E.  H.  Harriman  and  his  associates 
are  building  down  the  Pacific  slope. 


Chinese  Railroads. — Since  the  war  with  Japan  the  mileage  of 
the  Chinese  railroads  has  materially  increased.  Including  the 
Manchurian  railroads  there  are  row  3.200'miles  of  road  in  oper- 
ation, an  equal  amour t  projected  and  1,100  miles  building. 


Htl 
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"V^iti". 


STEFr,   CAR  T'l.ANT-OF    THE 

A  MODERN  STEEL  CAR   PLANT. 


1' lie  shops  of  tlie  Bcttondorf  Axle  Company,  \vl)ic!i  is  engaged 
III- thC;.  roa^uifacture  of  <:yr  eijnipnieni  and  the  building  of  all- 
-teel  cars, 'Imve  been  vctj*:nialerially  enlarged  in  the  pa*t  few 
years  to  enable  the  company  to  handle  its  erowintt  l>U':iness.  The 
new  site  at  Bettendort,  a  suburb  of  Davtnport,  luwa,  covers  an 
urea iOi"  7.0  acres  which  are  rapidly  being  utili<?ed  for  manufac- 
turing purposes.  The  layouf,  shown  herewith,  gives  thp  arrange- 
•ririit  <>i  lau'ldinys  and  the  excellent  railroad  connections  which 
facilitate  the  operation  of*'this  plant. 

The  main  shop  of  the  plant,  a  building  700  x  240  feet  in  size, 
.  ontait)Si)erhaps  the  most  complete  hydraulic  plant  in  the  coun- 
try. All,  or  nearly  all,  of  the  sliaping  of  the  car  parts  is  accom- 
plished by  the  aid  of  hydraulic  presses,  of  which  there  are  up 
wards  of  sixty,  varying  in  capacity  from  fifty  to  eighteen  hun- 
dred toils.  Some  iclea  6f  the  power  developed  can  be  gained 
when  .it  js"  stated  that  iii  the  largest  Of  these  presses  34-inch 
r-Lcan5t<>  are  shaped  cold,  /.  r.,  the  ends  are  reduced  and  the  br:{m 
is  (>therwi.>e  shaped  and  punched  in  various  places  without  being 
heated;  and  all  the  smaller  caf  parts,  except  the  castit>gs,  arc 
>haped;anU  prepar.ctl  for  use.  iti  the  .same .way.  All  special  h\ 
•Iraulic  macIuTiery^  itSed^in. this  plant, ,yfas. designed  and  built  by 
t  lie  .coaiipany.  .;:■,"■■';.  ■.  ^•■Vi'..  .'•    -  .v 

Aside  I i-on)  the'  cOiJtplotc'  hydraulic  plant,  ^nd  in  coiukci ion 
: lierewith,,  the  works  coiitahi  a  full  coniplcnieiit  of  oth<r  ma- 
cWherV  operated  hi'  cleCtric-povver  atid  compressed  .oir.  Tiitrc 
are  eleven  traveling  cranes  of  varying  capacity,  which  are  elec- 
trically operated  and  enable  the  rapid  assembling  of  the  car 
parts.  They  were  furnished nvaiiily  by  the  Pawlin;..'  ^K  ilamisch- 
feger  Company  and  the  Cleveland  Crane  Company. 

Much  of, the  riveting  (of  sheets  particularly)  is  done  by  com- 
pressed air,  and  this  power  is  also  made  use  of  in  finishing  most 
of  the  car  parts.  A  sand  blasting  ajtparatus  f<^r  chaning  the 
sheets  and  other  parts  of  car,  i>rep;iratMry  to  painting,  has  been 
installed  and  is  also  opcTited  by  cprpiircsscil  air.  A  compkti 
electticligivt  plant  furnishes  hght,  ftir  the  sliops.  as  wpll  as  for 
the  fiiTice  building  some  liille  di-iaiice  avvax. 

'['lit-  <^pi  rati<»ti  <»f  tht-  main  -h<>p  i>  from  c.'ist  lo  wi-t.  I  !u- 
itydraulif  pre^-^es  tire  hK'att.»l  in   the  easf  vnd  win n    ilu    licij-irr 
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and  car  parts  are  shaped  and  punched.  1  he  car  and  bolster 
riveting  dci)artnHiits  are  in  the  west  end  of  the  shop.  The  cast- 
ings are  brought  from  the  storehouse,  south  of  the  main  shop, 
iiUo  tlu-  cinter  of  the  shop  where  they  are  riveted  to  the  steel 
bolster  and  car  parts.  The  budy  and  truck  bolsters,  steel  under- 
frames  and  all-steel  cars  are  assembled,  painted  and  shipped 
I'roiu  the  west  end. 

hnnicdiatily  >outh  of  the  n>ain  shop  is  the  power  house,  80  .\ 
_'.*(>  leii   in   -i.'i,  part  of  which  untd  recently  was  utilized  as  a 
niacliiiie   shop.      Ihe  six    horizontal   boilers,  with   an   aggregatr 
capacity  6f  about   i,0f«  h,p.,  are  in  the  west  end  of  the  build 
ing,  and  the  engine  room  adjoining  contains  the  pumps  and  ma 
chinery. 

Still  further  to  the  south  and  east  are  the  extensive  store 
houses  for  the  material,  covering  an  area  of  several  acres,  and 
to  the  west  is  the  l^•lint  shop  and  other  minor  Iruildings  hi  a 
group  by  themselves.  The  D.  R.  I.  &  N.  W.  Ry.,  C  M.  &  St.  P. 
Ry.  and  Ihe  C.  ii.  &  (J.  Ry.  run  through  the  manttfactiiring  tract, 
and  excellent  switching  and  yard  facilities,  including  four  tracks, 
running  tlirough  the  main  buildings,  have  l>een  obtained.  Loco- 
motive cranes  facilitate  the  kwiding  and  mdoading  of  materials 
in  the  yards  and  shops.  • 

riic  machine  shop,  as  has-been  stated,  was  until  recently  lo- 
.  yciited  in  the  power  building,  but  the  avaihiblc  space  proving  en- 
tirely inadequate  for  the  purpose,  it  was  last  fall  decided  to 
erect  a  new  machine  sh(>p  directly  east  of  the  power  house  and 
sc>uili  of  the  main  shops.  Tin  new  luaciiiuc  hhop  is  a  building; 
50  X  3cSo  feet  in  size,  of  which  the  west  80  feet  will  be  utilized 
for  the  blacksmith  shop,  lea viny  the  size- o£  the  jnachitic  shoj) 
proper  50  x  ,VX)  fcrf.  --:■:  '■■■■^\.  •'."■■  '\.      - 

The  office  biiililing  of  the  compahy  has  also  recently  been  en- 
larged by  the  addition  of  a  second  story,  which  will  give  more 
roctm  for  the  clerical  force. 

To  give  an  idea  of  the  progr(  ss  made  by  the  Dettcndorf  com- 
pany in  the  mnmifacfure  of  railway  e(iuipment.  it  may  be  stated 
that  starting  in  about  ten  years  ago  with  the  production  of  the 
I  lit  am  ltoIstcr>  in  the  old  Davenport  plant,  there  has  since  been 
.iddrd  the  Miainifacture  of  the  P.ettendorf  steel  car  underfratne. 
tin-  cast  steil  truck  with  integral  journal  boxe«.  ;md  finally  com 
l>leti-  tank  an<l  freijilii  car^.  Tlie  cajiacily  •>f  the  present  plant 
i-   _'.;   complete  c.ir>  or    forty  steel   underframes  in   a   day. 
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SIGHT  FEED  AIR  CYLINDER   LUBRICATOR. 


J'or  the  piirpoM.'  ot  feccurinir  proper lnl>ri<^atf6ri  of  lliea,ir  Gyl- 
iiidcrs  of  locomotive  air  piniips  tlic  Detroit  Lubricator  Conipaiiv 
has  tlcsijjiicd  a  sight  feed  lubricator  attachment  which  Rues  the 
(.nyiuecr  complete  and  convenient  control  of  the  lubrication  of 
his  pump.  It  consists  of  three  pans;  first,  the  emergency  valve, 
which  takes  the  place  of  the  pluy  in  tlie  bottom  of  a  Detroit 
luI)ricator.  Next  comes  the  sight  feed  fitting,  wliich  is  equipped 
with  regular  bull's-eye  glasses  antl  can  be  located  at  any  con- 
venient point  in  the  boiler  l.cad  within  reach  of  the  entrineer. 
The  third  fitting  is  a  check  valve  connection,  which  takes  the 
place  of  the  present  oil  cup  on  the  air  cylinder  and  is  provided 
with  a  ball  check  seating  upwards,  and  prevctits  the  compressed 
air  ^rom  entering  the  oil  delivery  pipe.  The  illustration  shows 
the  arrangement  and  connections   for  these  fittings. 

The  location  of  the  sight  feed  fitting  should  be  sucii  as  to  giv^.: 
a  gradual  incline  to  the  pipe  leading  to  the  check  valve,  so  that 
ihe  oil  can  (low  li\   gravity  to  the  pump.     There  nui-t.  hi»wevir. 


n 
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be  a  trap  between  tlic  lUbrie:il<M-  and  >ight  feed  fitting  to  ])H'\ent 
the  water  frum  entering  the  supply  pipe  after  all  the  oil  has  been 
fed  from  the  reservoir.  To  provide  for  this  the  oil  supply  pipe 
is  extended  upward  from  the  emergency  valve  to  about  the  sanu 
height  as  the  upper  part  of  the  oil  reservoir.  :., 

Provision  is  made  for  a  double  sight  feed  fitting  for  use  \yilfr 
compoimd  or  duplex  pumps.  The  makers  of  this  device  do  i>ot 
advise  a  constant  feed  of  oil  to  the  cylinders,  but  recommend 
that  not  more  than  ten  drops  of  oil  be  fed  at  airy  one  time  anii 
these  at  intervals,  according  to  the.  judginent  ,pf.  the  eiigineer. 


goojood  Patents.— The  nine  hundred  thousartdth  patent  froni 

the   United   States    Patent  Ofiice   was   issued   September  29,.    It. 

■'.Was  granted  too  Charles  D.  Seeberger,  of  Yonkers,  N.  Y.j  and 

refers  to  an  improvement  on  traveling  stairs,  such  as  are  used 

in  hotels  and  other  large  buildings.     Mr.  Moore  estimates  that 

the  one  millionth  patent  will  be  reached  in  the  year  191 1.     The 

.total  of  patents  issued  by  the  United  States  is  not  very  faf  he- 

'.;    low  the  total  for  all  other  countries  for  aUiirae. 


"The  Density  of  Tr.vffic  is  of  course,  the  paramount  feature 
as  to  the  savings  to  be  cfi^ectcd  by  elect rilicat ion.  It  is  not  to  be 
forgotten  that,  in  electrifying,  interest,  depreciation,  insurance 
aiul  taxes  follow  closely  on  the  heels  of  the  capital  investment 
in  equipment  and  material  necessary  to  electric  operation.  The:, 
heavier  the  traffic,  the  greater  will  be  the  economies  derived 
frfun  the  two  above  mentioned  sources." — IV.  S.  Mwrayi^N.  }%, 

.V.  n.  &  H.  R.  R.       ^^"--  ':•:  :-;^-v'; 


<;.,;/■•  i^,,: ^14-INCH  CRANK  bHAPER. 

■    A  erankshai^^^^^^  ijicchanical  co«v>^tr.ucti<i^  diflfers  irrmt 

;uiytlting.  yiow;'<aii  Jliii^^^;^^  .  wccntljr  been   i>rpaght  put 

by    thc-'Jolin    Steptoe    i^^^  Citicinnati.      Thi"- 

machine  was  Iniilt  'e^^irially  to  tc<>notnij?c  oil  s^jacci  the  brigitKa 
design  heiug;  for  uscori  .a  teVvimc  cutter  in  gejvenuncnt  scrvic. 
where  tlfe  availalde  r»,ioin  *^as-  cscttulijigly  'sttiafh;  Reference  t 
the  illustration  Avill  showr  tha^  tfie  nwrtpir  docs  nipt; tjikc  «p  any 
t\lra  roomat  xdl,  iK'ing  art^anged  to  ^vt  cuv  the  base  of  tlie  ma 
chine  against  the  C'Umin,  wlure,  it  ddits  not  re<iiiin'  nny  cri.itvr 
clearance  than  does  iIk*  return  sti-oke  of  the  tatn. 

This  is  ^  14  i"-  single  geared  machine  driven  by  a  2j^  h.p. 
motor,  TliXjiinionPn  the  motor  shaft  is  rawhide  with  bra-- 
tlanges.  being^  in.  in  uian'i-tir  and  having.  JJ  teeth.  Il  meslu- 
witli  the   large  gear    i^i  in.  in   diannter.  wiVb    I QO  teeth.  g;iving  a 


^^ 
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■-:i.ir  ratio  of  ahout  iS  to  t.  TThe  shaft  Tor  the  16  jli.^-^^g^^  lla^  a 
5  in.  bearing  on  Ixtth  side^  of  the  column  and  carries  at  the  op- 
t>osite  end  the  wide;  gear  shown  at  the  bottom  of  the  train  of 
gears  in  the  illustfatipm  This  wicle- faced  gear  is  .u,sed  in  order 
to  provide  for  the  .shifting  of  the  compound" gear  arranged  just 
above  it.  The  compound  gear  contains  a  6  aiid  a  4  in.  diameter 
wheel  arrrtngcd  on  the  same  shaft  so~  that  when  one  is  in  mesh 
the  other  is  Ihrpwh  but. .  The  hand  wlu?el.  at  the  bottom  is  use<l 
to  turn  the  gea,Ts  .sufficiently  to  .make  tlie'corupound  gear  mesh 
Avhen  it  is  {.hiflcd  to-change  the  speed.  .        -     .       , 

The  illustraiiuir  sliows  the  ir.adiine  w  i(l»  the -^tear  cONTfs' re- 
nibved. 

MExiCAiif  R.viLK0-\Tis.^— In  a  nu>v;ige  lo  the  Mexican  Gongrcs- 
President  Diaz  says  that  265  miles  of  new  railroad  have  bceti 
huiltjn  MexicP  in  tli«  las.t  six  inonths,.and  that  on  September  i 
there  was  a  total  ;off4,665  miles  of  railroad  in  the  «ountr>'. 
Practically  all  the  new  mileage  is  that  of  the  Cananea,  Yaqui 
River  &  Pacific  Ry.,  which  E.  H.  Ilarrinuwi  and  his  associate: 
arc  building  down  the  Pacific  slope.  ;-V:"    "    " 


..  ';CniN'ESE  Railroads. — Since  the  war  with  Japan  the  mileage  of 
the   Chinese   railroads   has    materially   increased.     Including  the 
Manchurian  railr<»ad>  there  arc  row  .^.J»»i)  mik>  <»l  roa<l  in  ope  »■ 
ation^  an   e<ji'al  amort  t  prf»jvcivd  ard    i.kk)  miles  buildin>; 
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TRIPLE  GEARED  HIGH  SPEED  RADL^L  DRILL. 


The  introduction  of  high  speed  twist  drills,  particularly  those 
of  the  Celfor  pattern,  has  opened  up  a  new  field  for  extremely 
rapid  drilling  and  has  made  it  necessary  to  design  drilling  ma- 
chines capable  of  pushing  the  twist  drills  to  their  full  capacity. 
For  this  jnirpose  the  American  Tool  'V^'^orks  Company,  Cincin- 
nati, O.,  has  brought  out  a  full  new  line  of  radial  drills,  the 
4-foot  size  of  which  is  shown  in  the  accompanying  illustration 
These  drills  have  surpassed  all  previous  records  for  rapid  drill- 
ing and  heavy  tapping,  as  is  shown  by  the  accompanying  tests. 

The  4- foot  drill  has  a  capacity  for  drilling  to  the  center  of  an 
8  ft.  ij4  in.  circle;  has  a  clearance  of  4  ft.  loj^  in.  between  the 
spindle  and  the  base;  a  15  in.  traverse  of  the  spindle  and  a  3  ft. 
4>4  in.  traverse  of  the  head  on  the  arm. 

The  feeding  mechanism  on  the  head  provides  eight  different 
rates  of  feed,  which  are  all  readily  obtained  by  the  simple  turn- 
ing of  the  dial  on  the  feed  bo.v  until  the  desired  feed,  indexed 
thereon,  comes  opposite  a  fixed  pointer.  The  feed  mechanism 
is  of  the  all-gear  type  and  is  operated  thipugh  a  friction  which 
will  transmit  more  power  without  slipping  than  the  drill  or  tap 
will  stand.  It  thus  forms  practically  a  positive  clutch,  as  far  as 
the  power  is  concerned,  but  still  protects  the  feed  gears. 

The  spindle  has  24  changes  of  speed,  ranging  from  18  to  356 
r.  p.  nv,  all  available  without  stopping  the  machine.  The  speed 
box,  oi  the  geared  friction  type,  provides  four  changes  of  speed 
and  is  so  arranged  that  there  is  no  shock  to  the  parts  when 
throwing  in  any  speed. 

By  rounding  the  edges  of  the  teeth  of  the  gears  in  the  tripl: 
gear  mechanism  and  by  a  special  feature,  which  is  not  given  pub 
licity,  the  gears  may  be  thrown  in  at  high  speed  with  no  shock 
to  the  parts,  which  makes  the  machine  practically  fool  proof  and 
facilitates  rapid  production.  A  tapping  mechanism  is  carried  on 
the  head  between  the  triple  gears  and  the  speed  box,  thus  giving 


tu  the  friction  tlie  l)cncfit  of  the  triple  gear  ratios,  and  making 
utuKsually  heavy  tapping  operations  possible.  It  also  permits  the 
taps  being  backed  out  at  an  accelerated  speed. 

The  design   of   the  machine   structure   is  most   substantial   in 
every  way,  the  column  being  of  the  double  tubular  type  with  a 


Drilling  and  Tapping  Tests. 


DRII-HNr,  TEST  IN  STEEI,  l"  THICK. 


Size  Drill 


Revol'.s 


.Speeds  Feeds 

Ciittinu      I'er         Inches 
Spted    Kevol'ii  Per   Min. 


Back  Gears 
Ratio   Position 


Ac- 
tual 
H.  P. 


Amp.  A'olts. 


II. 


.11.  V-.. 
I3V   H.  S. 

lfil."H.  S. 
li(?"H.S. 
lUi"  U.S. 


Size  Drill 


.VS6 

ISK 
1S8 
12>» 
lf)7 


61. .S' 
.'>0.9' 

57.6- 

S6.2' 


.012 
.012 
.024 
.024 
.024 
.(112 


4.27 
.V7.S 
4.51 
4.,Sl 
.^.07 
2.0(1 


1.4K 
1.48 
1.4K 
1.4S 
4.22 
1.4K 


Top 


Middle 
Top 


4.2 
10.8 
9.0 
9.3 
8.4 
7.8 


14 
36 
M 
31 
28 
26 


I   224. 


URILLim;  TEST  IW  CAST  IRON  2"  THICK. 


Spet-d.s 

Revols'^;""'"«f 
I  Speed  I 


l-eeds 
I'er        Inches 


Revol'a 


'J 
1"  c 

1:,V' 

i;r' 
ili" 


c 

356 

46.6' 

.046 

216 

1    56.6' 

.046 

H.S. 

.M3 

84.5' 

.046 

H.S. 

313 

99.H' 

.046 

H.S. 

216 

831' 

.W3 

H.S. 

216 

97.0' 

.033 

H.S. 

128 

66.0' 

.033 

H.S. 

60 

55.0 

.024 

Fer  Min. 


16.3 
9.9 
14.4 
14.4 
7.1 
7.1 
4.2 
1.4 


Back  (;ears 

Ac- 

Ratio 

Position 

tual 
H.  P. 

Amp. 

Volts. 

1.48 

Top 

5.75 

19 

226. 

1.48 

5.45 

18 

*• 

1.48 

13.2 

44 

224. 

1.48 

15.3 

51 

1.48 

'• 

12.6 

42 

■  ft 

1.48 

16.8 

56 

•• 

4.22 

Middle 

15.6 

52 

4* 

4.22 

10.2 

34 

226. 

TAPPING  TEST  WITH  PIPE  TAPS  IN  CAST  IRON  2      THICK. 


Diarn. 
Tap 


Speeds 


Revol's'*^""'"*'     P*'' 
Kevois  gp^pj,    Re^,.„ 


4".. 
5'. 
6".. 


IS 
18 
18 


Feeds 
Inches 
Per  Min. 


21.2' 
26.2' 
30.8' 


J4' 


IVa" 
25i" 
2Ji" 


Back  Gears 


Ratio 


12.02 
12.02 
12.02 


Position 


Bottom 


Ac- 
tual 
H.  P. 


6.6 
7.7 
9.0 


Amp. 


22. 
26. 
30. 


Volts. 


225. 
222. 
224. 
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i.atent  clamping  ring,  which  offers  exceptional  rigidity,  the  arm 
also  being  most  carefully  designed  to  give  the  greatest  resistance 
;o  bending  and  torsional  strains.  The  control  of  the  mechanism 
for  moving  the  head,  arm,  spindle,  etc.,  is  arranged  at  the  most 
■onvenient  points  and  the  closest  attention  has  been  given 
hroughout  to  time  and  labor-saving  arrangements. 


TWO  VALUABLE  NEW  TOOLS. 


A  great  deal  is  heard  about  tlie  efficiency  of  the  workmen  and 
of  machine  tools,  but  comparatively  little  is  said  about  the  small 
tools  aroimd  the  shop,  which,  as  a  matter  of  fact,  are  'he  control- 
ling feature  of  the  efficiency  of  a  good  proportion  of  railroad 
shop  men.  The  design,  construction  and  condition  of  srn.'.ll  tools 
in  a  shop  require  as  close  attention  as  do  many  seemingly  more 
important  features  if  the  best  results  arc  to  be  obtained.  This 
attention  has  been  given  in  some  shops  with  surprising  results, 
and  the  tool  makers  are  ably  co-operating  and  have  on  their 
staffs  some  of  the  best  mechanical  talent  in  the  country  which  is 
giving  its  whol©.^ttention  to  the  improvement  of  small  tools,  with 
excellent  results. 


0  us 


J-ECT 

fTAHc 
JTEt, 

1  190$ 


DOUBLE  TANG   DRILL  SOCKET. 


HIGH   SPEED   STEEL  REAMER. 


Among  the  most  recent  products  of  this  kind  are  two  tools 
being  placed  on  the  market  by  the  Cleveland  Twist  Drill  Co.. 
Cleveland,  O.  One  of  these  is  a  simple,  but  practical,  socket  for 
doing  away  with  taper  shank  tang  troubles.  The  other  is  a 
reamer  which  has  high  speed  steel  blades  solidly  joined  to  a  body 
cf  special  sof'  strcl.  which,  while  giving  the  advantage  of  the 
high  speed  steel  cutters,  can  be  sold  at  a  price  considerably  below 
that  of  re-i.-.icrs  constructed  of  this  material  throughout.  These 
tools  are  shown  in  the  a'-companying  illustration. 

The  double  tang  socket  instead  of  having  one  slot  like  the 
ordinary  socket  has  two,  one  above  the  other,  the  upper  slot 
taking  the  regular  tang  of  the  drill,  or  reamer,  and  tiie  lower 
one  receiving  a  secondary  tang.  This  secondary  tang  is  consider- 
ably thicker  than  the  regular  tang  and  practically  cannot  be 
twisted  off.  It  can  be  ground  on  the  shank  in  a  few  minutes  and 
in  cases  where  the  regular  tang  has  been  broken  it  permits  the 
tool  to  continue  in  service  with  even  a  stronger  drive  tlian  when 
new.  This  socket  will  fit  any  spindle  having  a  regular  taper  hole 
and  can  be  removed  with  the  ordinary  drift,  a  small  piece  of 
bar  steel  being  inserted  to  compensate  for  the  regular  tang  when 


it  has  been  broken  off.    These  soclycts  arc  listed  at  the  same  price 
as  the  regular  sockets;'  -•■•   '"":. 

The  "Peerless"  high  speed  steel  reamers  have  all  the  hardness 
and  cutting  qualities  of  the  solid  high  speed  steel  tools,  and  at  the 
same  time  arc  less  brittle.  The  blades  alone  are  hardened  and 
arc  then  fitted  and  solidly  joined  into  a  special  soft  siccl  body 
by  a  process  which   has  been   developed  and  patented  by   the 


HIGH    Srr.FI)   STKIX   K.XP.VNDI.NG  KKAMER. 

makers.    This  unites  the  steel  blades  with  the  body  into  one  solid 
inseparable  reamer. 

Another  form  of  Peerless  reamers  is  also  shown  in  the  illustra- 
tion in  the  shape  of  an  expansion  reamer,  which  are  said  to  be 
the  only  reamer  of  this  type  that  has  the  full  number  of  cut- 
ting edges  of  the  solid  tool.  It  is  also  claimed  that  they  will  give 
considerably  more  expansion  than  carbon  steel  reamers  of  a  sim- 
ilar design. 


COMPACT  ELECTRIC  CRANE  TROLLEY. 


The  application  of  electricity  to  traveling  cranes  has  permitted 
the  rapid  and  accurate  handling  of  enormous  weights,  which 
has  had  so  great  a  bearing  on  the  largely  increased  output  and 
efficiency  of  modern  machine  shops.  The  application  of  electric 
motors  at  this  point  has  recently  been  given  careful  study  by 
the  electrical  shop  experts  and  consequent  improvement  with  a 
large  reduction  in  weight  and  size  for  an  increased  cap.icity  has 
been  made.  The  accompanying  illustration  shows  an  example 
of  this  in  the  shape  of  a  five-ton  trolley  for  a  traveling  crane, 
which  is  equipped  with  Crocker-Wheeler  motors.  The  hoist 
motor  is  a  seven  h.p.  machine  of  the  box  type  and  the  rack  mo- 
tor 1 5^2  h.p.  of  the  circular  type.  Both  of  these  motors,  as  can 
be   seen,   are   very  compact,   taking   up   practically  no   room  on 


riVE-TOX    TROLLEY    FOK    TRAVELING    CRANK. 

the  crane  and  permit  a  very  light  construction  throughout.  They 
are  both,  however,  easily  accessible.  A  feature  of  this  trolley  is 
a  mechanical  brake,  which  operates  in  a  submerged  oil  bath.  The 
crane  was  built  by  the  Cleveland  Crane  and  Car  Company,  of 
Wickliffe,  Ohio.  ■"-'■;; 

Relative  Use  of  Steam,  Water  Power,  etc.— Of  the  total  es- 
timated power  at  present  produced  by  prime  movers  in  the 
United  States  about  26,000,000  h.p.  is  produced  by  steam  engines, 
3,000,000  h.p.  by  water  motors,  and  800,000  h.p.  by  gas  and  oil 
engines.  These  figures  emphasize  the  present  position  of  the 
steam  engine  in  our  industrial  development  and  the  relatively 
much  less  important  place  now  occupied  by  water  power. — H.  St. 
Clair  Putnam  at  the  Conference  on  Natural  Resources. 


AMKKKAX     l::\"(.IM:i:k    AND    RAILROAD     [(H  UXAI. 


VI 


'kri   I 


TRIPLE  GEARED  HIGH  SPEED  RADIAL  DRILL. 

".itrotluctipr  ot  liijjh  speed  twist  drills,  par'.icularly  ih<>se 

Ccliof  patiyrri.  h:ts^:..opetKd  up  ;i  new  ;;<.Iil  fay  e.%trotiK'ly 

■ai'itl  drillijiji  and  Ka? .  niatle  it  ■nvccssaTy.  to  *lt>i!jn  (Irillintr  tua- 

■  '^Hs  oapiVble  WpusUin):! lie  i wist  driUs  to  tlu-ir  f'uU  capacity. 

*•  ^-    ;«irp«.^-j.-    tliV   Ai-'.i  !  ican    {  ooLA^'orks.  C»>inpaMy.    ciiiciii- 
ba<  lW«Su.cH:  ..    tidt'UcWl^e-ol  racial  dri^       the 

.owiriyV  tlie  accoJiipUnyin^^ 
~r//^>.i,>svd  aU  prcvioiis  rce(.'rd>  ii>r  r.iptd  drill 
X ... ;.   ..iiivniils  ;^.ij^  slu>Wn  :by.  t^  tv.<t? 

.;  ^>i^-T  "diiiiriia*^^  a.'\;jiip,ac>ty  t>r.,dr:iHit}^  ii^  tlic  eetiter  oi  .lU 
^  circled  l!a^\aidcaTanct:i^  the 

c-pi«)U:iv.  iiiiHi  .tlic;  iVaW;-  a^-t^^  the  ••pii.tdli?  and  . 

■  ■      :VAvir?<  <>t  lifte  ii^d  pi)  the  arih^.;^^ 

■- .  diiip  •ir^ochaTu>ni  .OTi -vhcy  head  provide**  iij4!\l  diti'ert,  • 
.';  »'1mc^.  4ir<i  aU  Ti  ittRJy  vH'taine^^^^  tun 

llntift^JC"<icnrld  feed,  indexed 

•.lu:^  <piio>uc  u-  ;;Avd  pointer.   ^The-kcdinichaiiiaiu 

:-  ..  :'  :;■<.  .  ll-gbar  iy|^o. ^ird.^i*!  .('py  which 

win  tran^'rVit  niofe  pi'wer  Avirhoiit  .>Ijpf>inir  than  tFio  drill  i>r  tan 

•.rill 'siai  i!iu."«.-f0rm«  pntctieally -a  jHTisitiv^^  ;i-  far  a» 

pc-\vv7.  is  •ooiici;ru<d.: '^tii  »;ttn;pr'0ci^^^^  the  teed  iiears. 

he  spiVullc  IVar:  J4  c'l'.a!ri:v>  of  <pecd.  i^anjiinR  from   tS  ;.•  ;,5(i 

r.  ;       ,.  al|  availalde  withom  "•t>''PP''?^^lie:  nuiehine.     I'lie  speed 

b<?.\.  oi  ihe  gear¥trfric:is^ntyfi\  provides  l\nirchaiises  of  speed 

nnd  is  §P'^arr.ans;cd  that  thv       -     •>  shock  t^', the  parts  when 

rhf r\\i-vg'  in  iitiy '^peed.-     .  >:■  ..,:  .  -*;  ■:.:/' ■■^'  ^ >".  ■  ■■: ' 

i'-y  r^jiindinji  the  edi;cs  of  jhc'teetlT  ot'the  JiVarS  vii  the  tripl.- 
rear  incchani;.m  and  by  a  «;pecial  feature,' which  is  not  .triveu  pub 
'icity,  the  pJars  nJay  be  tliifo^  at  hij:h  speed  with  no  shock 

to  the  part;:,  which  make?  the  machine  practically  fool  proof  and 
facilitates  rapid  production.  .\  tapping  mechanism  is  carried  on 
the  head  between  the  triple  ijears  and  the  speed  box.  thn<  pivinc 


••■  :iu    iiuUi'n   Uu    Kinetit  «>|  ihe  irtple  .liiar   lalio*;.  .-md  making 
r.i!ii,«.iially  lieaw    i.ii>pin.u  <'>per;itioi)'.  pussiliK-.     it  also  perniits  th«, 
taps  being  backed  out  at  an  accelerated  speeil. 

i'iie   desiyn   of    the   machine   striKtuit    is  most    substantial   in 
evoTv  !iy:ay,:tlie  column  being  of  the  ilouble  tubular  type  with  .1 

VVRini\<;  AVn  TArrfVi';  'ri-pT.<. 

I'Kii  I  iN>.  n -iL  IX  sri.i  I         iiiiiK 


M,-v  Ddll 


li  '- 
11  - 
11.  s 

11,  > 

II   »5 


•^peiU- 


1  «ij- 


li.ti'k  <;>  .11  ■ 


■    '. - 

r.-i' 

4  ■_' 

1 1 

;  !-> 

u».>» , 

,M. 

■  1^ 

.   «u .. 

'  .<•» 

:  iv 

,' 

1  :: 

Mi.l.il. 

_'.s 

■  ^ 

r-i' 

Jt> 

:'KII   L  IM.    Tf.ST   IN  VAST  JKON 


IIIJCK 


*pt.s  il". 


iVeds 


J^j/e  l»f.»1l  i,\.  :,■.  enttini:      I'lr         Iiuhf- 
>'I«i  1  il     Kt\><l  II  IV:     Mm 


Back  »",(.ais 
K;iti<>    Position 


'  i. 
Lis 


u  s. 

US 
H  S 
H   S. 

H   S 


US 
Ml 


■it- 1 

■V-.f' 


>5  ( • 


Hit. 
.I'lr 


14  4 


4. J 
1  4 


1.4s 
1  4g 
1  4n 
1.4> 
1.4s 
l.-VS 
4.J-' 
4.22 


To,. 


.\c- 
tuul 

u,  r. 


.^;.s 


5.4.S 
i.<.j 

i:m 

.  16.S 

Mitiaie      15.^ 
.   ,     10..' 


Amp.  Vo1t< 


I" 

IS 
44 
SI 
42 

.V. 
.SJ 

M 


2i'- 
2Z\ 


ixiTiNc;  risi  wirii  \\vv  r.\i-»  ix  c*»T.t|H)S»:.i'^T)nck..- 


iMiim. 
Tar 


Siiecilr^ 


Hetds 


U..V  ,r.i  CuttiiiK      I'ei 
'^  Speed    Revol'ii 


Biiclc  Gears         .\c- 


10 


21..' 
Jo.-' 


P«  Min    «^''-   »--*«"•"   Tl  Amp 


2I4' 
>i 


;H    P. 


12.02 
12.02 
12.02 


Bottom 


6.6 

7.7 
9:0 


22. 


Volt- 


22= 
222 
224 
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..ilLiil  ciaui[>iiiK  rinj;,  wliich  olVcrs  cxiLptional  rigidity,  llic  itiiu 
Ko  biiiig  most  can- lully  dcsii;iicvl  l<j  give  the  greatest  rcsistaiuo 

■  Imnlinj;  and  torsional  strains.    The  control  of  flic  niccli.anifiui 
•r  moving  the  licaii,  arm,  spindle,  etc./ is  arraiiged  ^t  llic  niobl 

■  iivcniont    points    and    the    closrst    attention   Jias    hevVi    giy'eti 
-i.mgliiMl    to  time  and  lal'<ir  saving'  ;!naMgiMniiil>^.    ' ' ' 

TWO   VALUABLE   NEW    TOOLS. 

\  grral  <lc.d  is  ln.nd  atioul  tluvi-rtiiMViiey  of  the  iv«'*''knion  njH"' 

I   marliini-  [mA^,  i>nl  roniii-iralivt'ly  little  is  said  .ibotit  tlie  small 

"  >Is  around  the  shot),  which,  as  a  .luatter  of  faclV  are  .' lii:- •■«»utFol ^ 

iMg   feature  «d'  tin-  ttiieiiiiey  t)f  a  good   i>r<>|M^rlii»n   .>F~  railroad 

!m>p  HK-n.    The  design,  eiin.'>trnelinn  and  ei>iidili»«T  of  si;i;dl  lo<d< 

in  4  sliop  Tequire: a^  cktse  attention  as  du; many  sicnn'ngly  nioiti- 

injiiorlant  fvalurfs  if  the  In'st  resvdts  ;ifo..l4i'l»L*-<)h^ 

.iittjition  has  1»cin  giwn  in  sonic  sliiipK  with  snrprii«iiig  ■ro>nri~. 

iinl   the   ttn>l   makers   ar^r   aldy   eo^ijuraltng   and   have   <'ii   thiir 

-lalls  some  of  the  hest  niichanieal  laknt   in  lh»   eunnlry  \viiieh  is 

- i V injr  it s  whole  att ent ion  io  thi;  iniprov-^'ineHl  <>f  siiiSfl  tooI^»  with 

\rellent  results. 


In 


N'lcKr)--  :ii"'-  li-t*^!]  rii  til'    -ptk    piir<- 


\ 


ml 
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Among  the  most  r.eoe^iit* products,  uf  tlii-  kin»l  4tc  VSVO  .fonl- 
'm  ing  placed  on  llie  nunkei  hy  .the  Cleyelami  Twist  r-rill  Co.. 
<  K  veland,  O.  One  of  these  is  a  siiiiple,  hiil  phielieal,  sot'ket  for 
di.ing  away  with  taper  shank  taiig  tronbUs.  The  other  jv  a 
1  tamer  wivieh  has  high  speed  stoel  hlades  solidly  joined  to  a  body 

;f  spceialsofV  'Steel,  whieii,  while  giving  the  advritita«e  of  th9 
liigh  .speed  steel  cutter.s  can  be  sold  at  a  price  considerably  lK4a\v 

hat  of  ro'v.viers  Ci>n-:nicte  I  of  tliis  material  throughout.,  These 
t'xds  are  <hown  in  tlie  aLCOnqjaiiv  ing  ilhislratiwi."      •;";;. v 
Ihc  double  taii«r  socket  instead  of  JiaXiliR  pivc^  siot  lifcc  th*" 

'idiiiary  socket  has  Iwo,.  one  above  tbo  other,  ihc  upper  slot 
!akin^'  tlie  r.-gular  tang  of  the  drill,  or  feanier,  an^^  tiio  lower 
one  receiving  a  secondary  tang,  Jliis  secoinlary  tang  is  c.oii>id^r 
ably  thicker  than  the  regular  Vang  ami  practically  c;;i.i»ot  be 
twisted  oflf.  It  can  be  ground  on  the  shank  in  i  few*  jninvnes  an<i 
in  cases  where  the  regular  tang  lias  beinbrol<en  it  permits  t1i< 
lool  to  continue  in  service  with  even  a  stronger  drive  t,!iaH  when 
new.  This  socket  will  fit  any  -<pindle  liaving  a  fegular  taper  hole 
ind  can  be  removed  with  the  ordinary  drift,  a  smaU  piece  of 
bar  steel  being  inserted  to  compensate  for  tlie  regular  tang  when 


it  lia.s  been  brH^kvn  <df. 
af^tiiC  Tegular  sockets. 

\3Tie  "l*cCTless^  JiirK  spee«l  s>tcil  reaiiierS  bay*' all  lb*:  J:ardn' -> 
and  cuning  M''^''l»<'^. ''d  )he  M>lid  high  siH'fd  st«el  toMls'aird  at  th« 
saiue  tinie  an  less  brttile.  J  lie  Iilades  alinie  ijre  harlen.ed  aiid 
are  then  lUled  and  s«/lidly  joined  .inltt  a  PiieciaJ  soft  sLvd  bi>ly 
byi  a  .process  .ttl.& 


tuakersV-  Tins  hiVili-s  lliG-^l»H,'l  bladi  -.  whii  Hi.   bridy'ii»<"  hi 

inseparable  reaujer. 

Another  form  of  l'eerk:.ss  rcanicrs  is  al*o ;sb«'iw;n  in  ili<r  illiR'tra- 
liini  in  tlie  vsliapc  of  an  evpansion  reaniep,  which  are  said  t<>  be 
the  only  reamer  of  this  type  that  has  the  full  niiftdvr  of  ciit- 
ting  edge.s  of  the  soljil  tool.  It  is  aKo  claimc<l  that  tllvy  will  give 
e«u»si<U'rabJy'nrore  expansion  than  carb«»llV  s>eel.-Teainvr.«»  of  a  s»pi»- 
ilar  tfesigti. 

COMPACT   ELECTRIC  CRANE  TROLLEY. 


I  hv  applii.iiii.il  ijI  I  b»ii-icity  to  travi-iiiig  ii.hh  »  ii.;-  p(  riunii-  i 
ihe  rapid  aiul  ;icevira.t<-  llatnlljiig  of  cnorin»rti.>  wci-ihtSj  AvlitcJi 
has  had  SO  :gr\-:it  ;a^^:^^^^^^^^  on  the- largviyriiK'Ttascd  diiliiat  atifl 

I th»-iency  t».f  iHOtlein  .uiaclniie  '>l«>p'v;    T 

niot<vrs  at  this  poiltt  h;i-  ricciilly  b"een  given  carvful  study  4»y 
iIk-  eleclrical  i-ho]»  ex|teiTs  arid.  cfHi-iytjm-iit. iinprovc.iient,  yvith  a 
Lirgere<hut ion  in  weight  an-'l  siz.e  ;f<»r  aii  incr«ax<;«j[  cnp^ity  iVa.> 
btn'ii  ;tija«bv-     f4»c  ":we^ 

of  this^in  tlte  shape  of  a  live- tun  trolley  ftir  u  lTavelfn)j  erain", 
whicTi   is    erpiipiied    with.  Oot^ker  W'beelff   liiotor^.       The    hoisi 
motor  is  a  :sev^:n  h^*.  machin"  of  thi\boxtyi»c  and  t'lvc;  rack  ;in 
lor  -i.j^.  i»;.|*.  of  tUe'\c 
Ji<<  WeU/  arc''  very  >»i:ni|Kiet,   f*dxhig    nj»   pnu-ticiilly  •  hq-  rriwiin  nn 


llie  crane  aitd  periiiil  a  vtTy  light  CQiiViriieiiuii  throug 

are  both,  howeyvr,  easily  acces.sibfc.  A  feature  of  this  trolley  i- 
a  mechanical  brake,  which  operates  in  a  submerged  otl  balh.  i  Ijv 
crane  was  built  by  the  (.Kveland  Crane  an<l  Car  (..V.mpany.  i.f 
W: jckl iff e,  Ohio. 

RKt.ATiVEU^EOv  Steam,  XVat^^^  ttc.-^-r^riitie  fotal  e>- 

t  imated  povi-cf  at '-present  prv>daccd  by  j»i-ifiie  rnovers  in  the 
L'nited  States  about  j6,o<:w,opo  h;p,  is  produced  by  steain  «aigiiK>% 

.?.(X)o.ooo  Ji.p.  by  water  nvotors,  am!  8t»,n»x»  h.p.  by  j,as  and  oil 
engines.  These  figures  emphasize  the  present  position  of  the 
steam  engine  in  our  industrial  development  and  the  relatively 
much  less  in»j»<^>rtant  ^dace  now  occupied  by  water  power. — H.  St, 
Ciajr  Pittuaitt  at  the  iJonjercn^    on  Natural  Resources. 


\ 
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EXTENT  OF  PINTSCH  GAS  UGHTING. 


The  following  table  shows  the  total  miniber  of  cars  and  loco- 
motives equipped  with  Pintsch  Lighting  System  throughout  the 
world,  on  April  i,  1908,  and  also  the  large  increase  during  tho 
past  4J/^  years : 


Railroads  in 

October  1.1903 

April  1 .  1908 

Cars 

I<ocomotives 

5.583 

Cars 

I/>coniotives 

Germjiny 

42,471 

45 

19,256 

6,837 

3.663 

1337 

392 

67 

38 

5.003 

3.467 

731 

216 

98 

114 

148 

21.380 

393 

97.S 

1.133 

46 

10,312 

2.396 

150 

52.846 

45 

20,459 

11.914 

3.978 

1.552 

398 

67 

38 

6.465 

4,428 

944 

219 

154 

119 

382 

}      32,455 

1,324 

1,548 

46 

13,686 

2,945 

180 

7.958 

Dcntnarl^. 

Hoffland .'. 

Krancc       

Holland 

5 

5 

Italy , 

Switzerland 

Portugal 

2 

2 

^ain 

Austria 

Russia „ 

Sweden 

132 
53 

329 
67 

Servia 

Bulgaria            .-   

Turkey         .  ....:........  .  . 

Egypt        

United  States 

Canada 

Brazil 

31 

31 

Argentine 

127 

Chile  .            

India  .. 

60 

Australia                  

Japan ....i.... 

Total  ...-„.. .I..-.. ••»<•.. 

120,H71 

5,806 

156,172 

S.579 

Increase  in  4'A  years 
Average  increase  pe 

Total  average  equipr 

.,„,  .„,, 

35.301 
7345 

2.773 

r  nnniitn                 ,,,     ,     ,,;,,,, 

616 

nenis  per  annum 

8.461 

FR 

EIGHT  CAR  SITUA 

TION. 

Statistical  Report  No.  ^3,  issued  by  the  Committee  on  Car  Ef- 
ficiency of  the  American  Railway  Association,  shows  a  total  of 
115,036  surplus  cars  on  October  14,  1908,  this  being  a  decrease  of 
18,756  since   the  previous    fortnightly    report.     Jt    also   shows   a 


,0N        m,m       «M.«o*        WW       mA.ooo 


slight  shortage  of  both  box  and  other  types  of  cars  reported  from 
the  Canadian  &  Pacific  groups.    The  accompanying  chart  shows 
graphically  the  car  shortage  since  January  8,  1908,  the  black  por- 
tion representing  the  box  cars  and  the  shaded  portion  other  types 
of  cars. 


BOOKS. 


Foundrj-  Work.     By  William  C.   Stimpson.     Cloth.     145  pages. 
61/2  X  qV^.     Illustrated.     Published  by  the  American  School 
of  Correspondence,  Chicago,  111.     Price,  $1.00. 
This  forms  one  of  a  series  of  practical  and  scientific  books  for 
home  study,  being  prepared  by  the  American  School  of  Corre- 
spondence, others  of  which  we  have  mentioned  in  previous  issues. 
The  keynote  of  all  these  works  is  practicability.     The  present 
book  is  divided  into  three  parts,  the  first  treating  on  materials 
and  the  method  of  molding,  in  which  all  molders'  tools  and  ap- 
pliances are  illustrated  and  their  use  described.    The  second  part 
is  on  the  making  and  finishing  of  castings  and  describes  cupolas, 
furnaces,  pressure  blowers  and  other  furnace  appliances,  proper 


method  of  pouring  and  a  discussion  of  foundry  work  in  all  dit 
fcrent  metals  and  alloys.  The  third  chapter  is  on  shop  manage 
ment  and  contains  a  large  number  of  useful  tables,  such  as  pres 
sure  in  molds  for  different  depths,  proper  temperature  for  mold 
ing  different  materials,  specific  gravities,  etc. 


Elements  of  Railroad  Track  and  Construction.     By  Winter  1 
Wilson.    313  pages.    5  x  7'^.    Illustrated.    Bound  in  cloth. 
Published  by  John  Wiley  &  Sons,  43  E.  19th  street.  New 
York.    Price,  $2.00. 
As  the  title  indicates,  the  author  of  this  book  has  not  attemptci 
to  treat  the  subject  in  great  detail,  but  has  very  successfully  pre- 
sented the  fundamental  principles,  which  will  permit  the  reader 
to  form  an  excellent  general  idea  of  the  subject.    The  book  has 
been  prepared  principally  for  class  room  work  and  with  the  idea 
that  details  of  practice  are  much  better  and  more  easily  learned 
by  actual  experience.     Line  drawings  and  photographs  are  used 
profusely  in  connection  with  the  definitions  and  problems.     In 
spite  of  the  briefness  of  the  work  the  subject  has  been  coverefl 
in   a   surprisingly  complete  manner,   there  being  practically  no 
sub-division  which  is  not  considered  in  some  respect. 


Lighting  Country  Homes  by  Private  Electric  Plants.     By  T.  H. 
Amrine.     Bulletin   No.  25   of   the   Engineering  Experiment 
Station  of  the  University  of  Illinois.     Copies  may  be  ob 
tained  gratis  upon  application  to  the  Director,  Engineering 
Experiment  Station,  Urbana,  Illinois. 
This  bulletin  calls  attention  to  the  fact  that  the  present  state 
of  development  of  the  storage  battery  and  the  recent  produc- 
tion of  the  efficient  tungsten  'filament  incandescent  lamp  have 
opened  up  new  possibilities  in  the  way  of  country  home  lighting 
by  private  electric  plants.    The  paper  includes  some  explanations 
concerning  artificial   illumination,   the   selection   of   lighting  fix- 
tures and  the  planning  of  a  house  lighting  system,   the  design 
and  estimate  of  the  cost  of  a  small  private  plant,  suggestions 
about  ordering  apparatus  and  instructions  for  its  operation  and 
care.    The  bulletin  is  intended  for  the  non-technical  reader  and 
an  attempt  has  been  made  to  show  the  steps  in  the  design  in  sucli 
a  clear  and  simple  manner  that  any  person  could  decide  upon  the 
equipment  needed  and  order  it  intelligently. 


Cement  Laboratory  Manual.  By  L.  A.  Waterbury.  Bound  in 
cloth.  \22  pages.  5  x  7i^.  Illustrated.  Published  by  John 
Wiley  &  Sons,  43  East  19th  street,  New  York.  Price,  $r.oo. 
The  proper  methods  of  procedure  in  testing  Portland  cements 
have  an  important  influence  upon  the  value  of  the  lesults  and 
the  various  associations  interested  in  questions  of  this  kind  have 
devoted  a  large  amount  of  time  to  preparing  standards  for  mak- 
ing tests,  without  which,  of  course,  comparisons  or  published 
results  are  comparatively  worthless.  While  this  book  has  been 
prepared  for  the  use  of  students  taking  a  course  in  cement  labo- 
ratory practice  at  the  University  of  Illinois,  the  information  con- 
tained therein  is  of  equal  value  to  workers  in  any  cement  test- 
ing laboratory.  It  is,  of  course,  more  or  less  elementary  and 
the  first  two  chapters  are  devoted  to  instruction  in  the  care  of 
apparatus,  general  behavior  in  and  about  the  laboratory  and  a 
complete  illustrated  description  of  all  the  apparatus  to  be  used. 
The  third  chapter  details  the  procedure  in  making  various  tests, 
which  are  illustrated  by  fourteen  problems.  Three  appendixes 
give  the  reports  of  committees  of  the  American  Society  of  Civil 
Engineers,  American  Society  for  Testing  Materials  and  the  So- 
ciety of  Chemical  Industry  on  this  subject. 


The  Modification  of  Illinois  Coal  by  Low  Temperature  Distil- 
lation. By  S.  W.  Parr  and  C.  K.  Francis.  Bulletin  No.  24 
of  the  Engineering  Experiment  Station  of  the  University 
of  Illinois.  Copies  may  be  obtained  gratis  upon  application 
to  the  Director,  Engineering  Experiment  Station,  Urbana, 
Illinois. 
This  bulletin  describes  an  attempt  to  remove  from  bituminous 

coals  the  heavy  hydro-carbons  and  to  produce  a  fuel  essentially 
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smokeless.  The  original  impetus  to  the  experiments  was  given 
by  the  anthracite  strike  of  1902,  efforts  then  being  made  to  pro- 
duce artificially,  from  Illinois  coals,  material  which  would  be 
.sufficiently  anthracitic  in  character  to  supply  the  demand  for 
that  type  of  fuel.  Certain  unexpected  results  were  obtained  in 
connection  with  the  temperatures  at  which  the  oxidation  of  coal 
may  be  effected,  and  a  large  part  of  this  wtork,  therefore,  is  a 
description  of  this  phase  of  the  subject.  The  striking  interest  in 
these  experiments  resides  in  the  fact  that  the  temperatures  for 
rapid  oxidation,  especially  with  finely  divided  coal,  are  sufficiently 
low  to  bring  this  material  within  the  range  of  conditions  which 
are  frequently  met  in  storage.  These  results,  therefore,  have  a 
direct  bearing  upon  the  weathering  of  coal,  its  spontaneous  com- 
bustion, and  probably,  also,  to  a  certain  extent,  upon  the  prob- 
lems involved  in  mine  explosions. 

Concerning' the  production  of  a  smokeless  fuel  from  bitumin- 
ous coals,  high  in  volatile  matter,  the  results  are  as  yet  incom- 
plete. At  a  temperature  not  exceeding  400°  Centigrade,  a  suf- 
ficient amount  of  hydro-carbons  may  be  driven  off  to  leave  a 
substance  closely  resembling  in  composition  the  coals  of  the  Po- 
cahontas type.  This  material  is  exceedingly  friable,  and  would 
need  to  be  subjected  to  a  process  of  briquetting.  It  has  some 
of  the  characteristics  of  coke,  but  burns  readily,  and  is  espe- 
cially well  adapted  for  domestic  use,  being  clean  and  smokeless. 
The  commercial  possibilities  for  the  production  of  a  smokeless 
fuel  of  this  type  have  not  been  taken  up,  since  the  present  work 
deals  only  with  the  scientific  principles  involved. 


PERSONALS. 


T.  L.   Smith,  master  mechanic  of  the  Chicago,  Burlington  & 
Quincy  Ry.,  at  Bcardstown,  111.,  died  September  29. 


C.  W.  Tessiers  has  been  appointed  master  car  builder  of  the 
Mexican  Central  R.  R.,  succeeding  J.  H.  O'Brien,  resigned. 


W.  M.  Daze  has  been  appointed  to  succeed  Mr.  George  as  mas- 
ter mechanic  of  the  Santa  Fe,  with  office  at  Winslow,  Ariz. 


John  Mooney  has  been  appointed  assistant  superintendent  of 
motive  power  of  the  Grand  Trunk  Pacific,  with  office  at  Rivers, 
Man. 


E.  M.  Sweetman  has  been  appointed  master  mechanic  of  the 
Southern  Railway  at  Sheffield,  Ala.,  succeeding  W.  F.  Moran, 
resigned. 


A.  T.  Shortt  has  been  appointed  master  mechanic  of  the  Cana- 
dian Pacific  Ry.,  at  Craiibrook,  B.  C,  succeeding  A.  X.  Hobkirk, 
promoted. 


R.  F.  Kilpatrick  has  been  appointed  assistant  superintendent 
of  motive  power  of  the  Denver  &  Rio  Grande  Ry.,  with  office  at 
Burnham,  Colo. 


Frank  \V.  Taylor,  general  foreman  of  the  Illinois  Central,  at 
Louisville,  Ky.,  has  been  appointed  master  mechanic  of  the  Peoria 
division,  at  Mattoon,  111. 


S.  E.  Kildoylc  has  been  appointed  master  mechanic  and  master 
car  builder  of  the  Vera  Cruz  &  Istlimus  Ry..  with  headquarters  at 
Sierra  Blanco,  V.  C,  Mex. 


J.  F.  Casey  has  been  appointed  general  foreman,  car  depart- 
ment, of  the  St.  Louis,  Brownsville  &  Mexico  Ry.,  witli  head- 
quarters at  Kingsvillc.  Texas. 


A.  H.  Powell,  master  mechanic  of  the  Denver  &  Rio  Grande 
R.  R.,  at  Grand  Junction,  Colo.,  has  been  appointed  master  me- 
chanic at  Salt  Lake  City,  Utah. 


C.  H.  Osborn,  master  mechanic  of  the  Chicago  &  Northwestern 
Ry.,  at  Baraboo,  Wis.,  has  been  appointed  assistant  superintendent 
of  the  car  department,  with  office  at  Chicago. 


A.  J.  McKillop,  master  mechanic  of  the  Illinois  Central  R.  R. 
at  Freeport,  111.,  has  been  appointed  master  mechanic  of  the  Chi- 
cago division,  succeeding  T.  F.  Barton,  resigned. 


John  Schrader,  night  car  foreman  of  the  New  York  Central  & 
Hudson  River  R.  R.,  has  been  appointed  general  foreman  of  the 
car  department,  Mott  Haven  yards.  New  York. 


G.  M.  Crownover,  assistant  master  mechanic  of  the  Chicago  di- 
vision of  the  Illinois  Central  R.  R.,  has  been  put  in  charge  of 
the  Burnside  shops,  and  the  former  position  has  been  abolished. 


J.  T.  Carroll,  assistant  master  mechanic  of  the  Lake  Shore  & 
Michigan  Southern  Ry.,  at  Elkhart.  Ind.,  has  been  appointed 
master  mechanic  of  the  Lake  Erie  &  Western  Ry.,  at  Tipton,  Ky. 


W.  J.  Hoskin,  master  mechanic  of  the  Chicago  Great  Western 
R3'.,  at  Des  Moines,  Iowa,  has  been  appointed  master  mechanic 
of  the  Chicago  &  Alton  R.  R.,  with  headquarters  at  Blooming- 
ton,  111. 


R.  R.  Ro3rai  has  been  appointed  foreman  in  the  locomotive  and 
car  department  of  the  Mobile,  Jackson  &  Kansas  City  Ry.,  at 
Louisville,  Ky.,  succeeding  G.  W.  Brewer,  assigned  to  other 
duties. 


C.  C.  Reynolds  has  been  appointed  road  foreman  of  engines 
of  the  Santa  Fe  (Coast  Lines)  at  Winslow,  Ariz.,  with  jurisdic- 
tion over  the  Albuquerque  division,  succeeding  William  Daze, 
promoted. 


A.  R.  Ayres,  assistant  superintendent  of  shops  of  the  Lake 
Shore  and  Michigan  Southern  Ry..  at  Collinwood,  Ohio,  has  been 
appointed  to  succeed  Mr.  Carroll,  as  assistant  master  mechanic  at 
Elkhart,  Ind. 


T.  F.  Barton,  inastor  mechanic  of  the  Chicago  division  of  the 
IlHnois  Central  R.  R.,  has  been  appointed  master  mechanic  of 
the  Morris  and  Essex  division  of  the  Delaware,  Lackawanna  & 
Western  R.  R. 


V.  U.  Powell,  master  mechanic  of  the  Peoria  division  of  the 
Illinois  Central  R.  R..  and  the  Indianapolis  Southern  Ry.,  at 
Mattoon,  111.,  succeeds  Mr.  McKillop  as  master  mechanic,  at 
I'reeport,  111. 


M.  S.  Cuflcy  has  iK'en  appointed  master  mechanic  of  the  Beau 
mont,  Sour  Lake  &  Western,  the  Colorado  Southern.  .New  Or- 
leans &  Pacific  and  the  Orange  &   Northwestern  at   Beaumont, 
Tex.,  succeeding  A.  L.  Moler,  resigned. 


W.  \.  George,  master  mechanic  of  the  second  and  third  divi- 
sions, has  been  appointed  to  succeed  Mr.  Harlow  as  master  me- 
chanic of  the  first  district  of  the  .Mbuquerque  division  of  the 
Santa  Fe,  with  office  at  .Mliuquerque,  N.  Mex. 


E.  H.  Harlow,  master  mechanic  of  the  first  district  of  the  .M 
buquerque  division  of  the  Santa  I-'e  (Coast  Lines),  has  been  ap- 
pointed master  mechanic  of  the   Valley  division,  with  office  at 
Richmond,  Cal.,  succeeding  A.  1>.  Todd,  resigned. 


F.  W.  Thomas,  supervisor  of  apprentices  of  the  Santa  Fe. 
has  been  appointed  also  engineer  of  tests,  succeeding  '!'.  E.  Lay- 
den,  assigned  to  other  duties.  All  matters  pertaining  to  tests 
should  be  addressed  to  Mr.  Thomas  as  engineer  of  tests,  and  all 
matters  pertaining  to  apprentices  should  Ik-  a<I<Iressed  to  him  ar> 
supervisor  of  apprentices. 
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CATALOGS 


IN  WRITING   FOR  THESK   P1,EASE   MENTION 
THIS  JOURNAI<. 


Flexible  Stavbolts. — The  Flanncry  Bolt  Company,  328  Frick  Buildinjr, 
Pittsburgh,  Pa.,  are  sending  out  a  flyer  calling  attention  to  the  success  the 
Tate  flexible  staybolt  has  had  during  the  past  four  years.  A  list  of  the 
representatives  of  the  company  is  given. 


LoGARiTiiMnric  Cross  S^iCtiosj  Papkr. — A  circular,  which  comprises  a 
sample,  on  the  back  of  which  is  illustrated  the  method  of  using  and  the 
V  due  in  many  computations  of  tiic  Jensen  logarithmctic  paper,  is  being 
sent  out  Sy  J.  Norman  Jensen.  7U7  N.  Lcavitt  street,  Chicago. 


HtCH  Speed  Drills.— Cat.Tlog  No.  4  from  the  Hackett  High  Speed  Drill 
Company,  90  West  street.  New  York  City,  contains  a  des^cription  of  the 
llarkcit  high  speed  drill  and  gives  price  lists  of  the  various  sizes. 


ChANES  FOR  RaILUoah  SiRVicE.--The  Whiting  Foundry  Equipment  Com- 
p.-ir.y.  Harvey,  111.,  is  isstnng  a  booklet  which  illustrates  cranes  of  practi- 
cally all  types  that  have  been  installed  I-.y  this  company  in  various  rail- 
^  road  machine,  erecting  and  bo'Ier  shops,  as  well  as  transfer  tables  and 
crane"?  for  outdoor  service.  The  illustrations  include  electric,  pneumatic,  and 
liand   types   in   all   capacities. 


Conveying  Machinery.— The  Jeffrey  Manufacturing  Company,  Colum- 
bus, O.,  is  issuing  a  number  oi  bulletins  and  catalogs  illustrating  and 
describing  the  conveyor  belt  and  other  types  of  conveyors  for  practically 
any  commodity  and  under  an.v  conceivable  circumstance.  The  illustrations 
show  most  of  this  apparatus  in  actual  service  and  cause  surprise  at  the 
widespread  adaptabililv  of  this  method  of  labor  saving.  Other  bulletins 
are  issued  by  the  same  company  on  the  subjects  of  coal  washing  plants  and 
equipments  and  coa!  tipples  and  siiaking  screens. 

Pla.neks. — The  Cincinnati  Planer  Company,  Cincinnati,  O.,  is  issuing 
catalog  No.  10,  which  most  attractively  illustrates  and  describes  the  impos- 
ing array  of  various  types  of  planers  manufactured  by  it.  The  details  of 
construction  are  very  carefully  illustrate<l  and  described.  Several  machines 
are  shown  whicb  have  a  variable  speed  device,  consisting  of  a  speed  box 
mounted  on  top  of  the  housing.  This  provides  for  six  different  cutting 
speeds  with  the  s.mie  nturu  sped.  There  is  nothing  in  the  planer  line 
that   is  not   n;anufactarcil  by  this  company. 


Coxsolidatid  SnTLY  CcMPANV.— Catalog  Xo.  1.'.  being  issued  by  the 
.ibi>ve  company,  whose  oftice  is  in  the  Maiiliatlaii  HuiUliiiK.  •''21  Dearborn 
street.  Chicago,  is  of  lli-j  loose  leaf  form  and  binds  together  a  number  of 
Imlletins  on  the  l.irjii-  v.iriety  of  rnilw.-iy  siipplic!!  li.andlol  by  this  company. 
Among  these  might  be  mentioned  the  Consolidated  pntenti-d  metal  car  roof, 
an  example  of  v.hicb  is  shown  by  a  photosraiih  as  still  in  excellent  condi- 
tion alter  five  years"  sv.vice.  This  type  of  car  roof  is  just  being  put  on 
general  sale.  This  company  handles  the  Monarch  couplers  for  locomotives 
and  cars  and  are  agents  for  the  Reading  multiple  gear  chain  hoists  an<l  the 
Xcrthern  fire  extinguisher.  Tluy  are  also  manufacturers'  agents  for  a 
large  variety  of  railway  supplies,  mentioned  in  this  catalog. 


liRiix's  Magazine. — ^I'lie  October  l.'>th  isstie  of  Brill's  Mngnsinc  contains 
an  e.'(C<^llent  illustrated  description  of  th.;  interurban  system  and  cars  of 
the  Lewiston,  Augusta  and  Waterville  Street  Railway.  It  also  has  some 
excellent  photographs  and  a  very  complete  description  of  the  exhibit  of  the 
T.  G.  Brill  Company  at  the  Atlantic  City  convention  of  the  .\merican 
.Street  and  Interurban  Ruilv/ay  .Association.  This  exhibit  comprised  a  num- 
ber of  sample  cars  on  a  track  alonssidc  the  pier  in  addition  to  a  large 
amount  of  space  -.nside  given  up  to  an  exhibit  of  trucks  and  smaller  details. 
The  magazine  also  contains  a  number  of  interesting  short  articles,  princi- 
pally in  connection  with  the  "Pay  as  you-cnter"  cars.  Some  (lasseiiRer  and 
bairtrajfc  cars  tlmt  have  been  built  for  stca  n  railways  in  the  ArKeiitirt 
Republic   are   also    illustrated   and   described. 

Collar  Oiling  BEVRixc—The  lli'l  Clutch  Company,  Cievelan<l.  ().,  is 
issuing  a  small  supplen--ntary  cat.iiog  which  is  a  reprint  of  a  portion  of  its 
catalog  F,  and  describes  collar  oilinu  bear'ngs  in  various  mouutittgs.  This 
type  of  bearing  is  so  constructed  that  the  oil  is  stored  in  a  large  reservoir 
at  the  bottom  of  the  tearing  and  by  the  means  of  the  revolving  of  a  split 
collar  clamped  to  the  sliait  is  contiiiuou-Iy  lifted  to  twin  reservoirs  in  the 
upjier  half  of  the  bearing,  from  which  it  is  distributed  to  the  bearing  sur- 
fac.;  by  gravity.  The  bottom  resc«voirs  are  arranged  for  tlie  separation  of 
any  dirt  or  grit  and  the  hearing  is  so  constructed  that  the  oil  will  not 
creep  along  the  shaft  and  it  will  operate  for  months  without  refilling.  These 
beirings- are  shown  in  praftically  evt  ry  type  of  mounting,  the  sizes  and 
prices  of  each   being  given  in   the  entalog. 


SciiF.KZtB  Rolling  Lift  Brid(;es.— Rolling  lift  or  bascule  bridges  have 
SMch  evident  and  numerous  advantages  that  they  are  being  installed  in 
lartre  numbers  in  the  more  thickly  settled  centers  of  t>opulation.  Those  of 
the  Scherzer  type  form  a  large  proixirtion  of  the  best  installations  and  this 
catalog,  which  is  really  an  excellently  written  and  printed,  cloth  bound 
book,  illustrates  a  large  number  of  examples  now  in  operation.  Part  of  th; 
catalog   is   devoted    to    the    development    of   this    type   of   bridge,    from   the 


draw  bridge  of  ancient  limes  through  various  types  of  trunnion  and  bas- 
cule bridges.  A  very  interesting  suggestion  concerning  an  elaborate  ini 
provenient  cf  the  Chicago  harbor  is  also  discussed.  A  partial  list  of 
bridges  now  in  operation  or  under  construction,  in  various  parts  of  thi 
world,  forms  an  interesting  part  of  the  catalog.  The  address  of  this  corr. 
pany  is  Monadnock   Building,    Chicago. 


Eleptricvl  ArPAR.\Ti's — Among  the  bulletins  recently  issued  by  the  Gen 
cral  Electric  Co.,  are  No.  4C21.  which  illustrates  and  describes  luminous  art- 
lamps  for  multiple  circuits.  This  lamp  is  intended  primarily  for  use  ir 
foundries,  machine  shops,  freight  houses,  etc.  No.  4618  describes  the  ne\N 
form  of  polyphase  generator  designed  especially  for  use  in  small  powe: 
plants  and  isolated  lighting  plants.  Other  bulletins  are  No.  4622  on  poly- 
phase maximum  watt  demand  indicators;  No.  4616  on  high  voltage  type  H 
transformers,  and  No.  4619  on  steady  vs.  unsteady  voltage. 


roUNTATM  Pen?. — One  of  the  most  artistic  catalogs  which  we  have  ever 
had  the  pleasure  of  examining  is  liiat  issued  by  L.  E.  Watefman  Co.,  170 
Broadway,  New  York.  T'lis  is  a  cloth  bound  book  of  83  pages,  printe.; 
on  heavy  glazed  paper  in  two  colors  and  having  emblematical  illuminate*! 
drawings  as  chapter  headings.  The  book  opens  with  a  chapter  headed  '"A 
Dream  and  Its  Realization."  in  which  an  account  is  g^iven  of  Mr.  Water- 
man's invention  of  the  nrst  successful  fountain  pen  in  1883,  and  the  won 
derful  development  in  this  industry  and  conii)any  since  that  time.  Follow- 
ing are  descriptions  of  the  method  of  manufacture  and  the  operation  o; 
the  Waterman  pen.  Excellent  illustrations  are  given  of  the  great  varietx' 
of  styles  r.nd  numerous  sizes  in  each  style  of  pen  manufactured  by  this 
company.  Man.v  of  these  are  most  elaborately  mounted  with  gold  and 
silver  filagree  work,  which  is  very  beautifully  portrayed  in  the  illustra- 
tions by  means  of  tlie  color  work.  Pens  for  special  uses  and  a  self-filling 
type  of  pen  form  the  subject  of  another  section.  Pens  with  various  em- 
blematic mountings  are  illustrated,  as  are  also  various  appliances  for  use 
with  fountain  pens,  such  as  safety  pockets,  cleaners,  fillers,  etc. 


NOTES. 


Grand  Trunk  Railw.'.y  to  Ordfr  Locomotives. — The  New  York  Ilcrali 
reports  that  the  Grand  Trunk  Railway  is  in  'the  market  for  100  locomotives, 
which  order  will  be  placed  about  January  Ist. 


Wood's  Improved  Boilers  fop.  thp  New  York  Central. — William  II 
Wood,  Media,  Pa.,  has  recently  delivered  two  boilers  incorporating  his 
corrugated  Fire  Box  and  flexible  tube  plates  to  the  New__  York  Central 
Railroad  for  application  to  consolidation  locomotives.  This  type  of  boiler 
wai  illustrated  and  described  on  page  100  of  the  May,  1008,  issue  of  this 
journal. 


American  Locomotive  Co.mpanv. — Robert  J.  Gross,  vicc-prcsidcnl  in 
charge  of  the  domestic  and  foreign  s.tlcs  of  the  American  Locomotivi 
Company,  has  resigned  to  devote  his  eiit'rc  time  to  other  interests.  Jailics 
.McXanghton,  manager  of  the  Selieiiectady  Works,  has  been  elected  vice- 
president  to  succeed  Mr.  Gross,  and  \V.  L.  Rcid,  superintendent  of  the 
.Schenectady  Works,  has  bien  appointed  manager  of  that  plant  to  succeed 
Mr.   McNaughton. 

LocoAiiifivrs  OxDERin. — .Among  the  recent  orders  of  locomotives  are 
included  twenty-fve  10-wheel  type  and  fifteen  6-wnecl  switchers  for  the 
Chicago  &  .North western.  Railway  an<l  twenty-five  Prairie  type  and  thirteeii 
10-wheel  typo  for  the  Cliicaso.  ^(iKvaiikee  &  St.  Paul  Railway  to  be  built 
by  the  American  Locomotive  Company.  The  latter  road  has  also  ordered 
twelve  Atlant'c  type  "N'auciain  cc-npounds  from  the  Baldwin  Locomotive 
Works. 


The  Parkksblrc  Iron  Compa.w.  mrtkers  of  ciiarcoal  iron,  skelp.  ami 
iKiiler  tubes,  Parkesliurv;,  Pa.,  have  opened  an  office  on  the  twenty-sixth  floor 
of  tiie  Singer  Building,  New  York  City.  .Mr.  J.  i\.  Kinkcad.  until  recently 
Engineer  i,i  'JVsts  for  the  American  Locomotive  Company,  has  been  placed 
in  charge  as  Manager  of  Sales.  Mr.  Kinkead  is  an  Associate  Member  of  th." 
.\mcrican  Ssociety  of  Mechanical  Engineers,  Member  of  American  Society 
of  Testing  Materials,  and  was  for  nine  years  chief  inspector  of  the  Chicago 
&•   Northwestern  Railroad. 


Ward  E<ji;iP.\iF..sT  Company.— At  a  meeting  of  the  stockholders  of  the 
U'.ird  Equipment  Company,  held  at  141  Broadway,  New  Yoik,  on  October 
13.  John  E.  Waid  was  elected  president;  Alfred  W.  Kiddle,  vice-president, 
.iiid  T.  V.  Bates,  secretary  and  treasurer.  A.  E.  Robbins  was  appointed 
eastern  representative  and  Ifenry  G.  Horn  western  representative.  On 
account  of  the  rapidly  gro'.ving  business  in  the  car  heating  and  ventilating 
def<artments  of  this  company,  the  president  was  authorized  to  either  pur- 
chase or  'jrect  a  suitable  building  in  New  York  where  the  offices  and  ware- 
rooms  of  the  company  could  be  located. 


Cash  Phizes  for  Theses  on  av  Electric  Car  Design. — The  J.  G.  Brill 
Ccmjiany,  Philadelphia,  offers  three  cash  prizes,  aggregating  $500,  for  the 
thrL-e  best  theses  on  the  design  and  construction  of  an  electric  railway  car 
for  city  service,  open  to  the  senior  students  of  the  technical  schools  of  the 
V.  S.  The  subject  may  be  considered  from  any  standpoint  the  student 
may  elect  and  will  i)e  judged  on  its  technical  merit  and  on  the  manner  in 
wl'.ich  the  subject  is  presented.  C'ther  informatie>n  concerning  the  contest 
may  be  obtained  by  addressing  the  Technical  Department  of  the  J.  G. 
Brill  Company,   Philadelphia,  Pa. 


ORGANIZATION. 


Motive  Power  Department. 


LAKE  SHORE  &  MICHIGAN  SOUTHERN  RAILWAY. 


FOREWORD. 

Being  a  description  of  zvhat  is  believed  to  he  the  finest  railroad  motive  ponder  or  mechanical 
department  organisation  on  this  continent,  not  only  as  concerns  the  form  of  organization  but 
zi'hat  is  far  more  important,  the  spirit  of  co-operation  and  enthusiasm,  in  working  for  the  best 
interests  of  the  road  as  a  7vhole,  which  permeates  it.  It  is  difficult  to  convey  by  words  the  full 
force,  or  even  a  correct  impression,  of  this  spirit,  ivhich  is  so  necessary  to  bring  about  the  best 
results  in  any  cause  and  ivhich  is  so  evidently  the  secret  of  the  successful  organization.  Even 
those  who  are  responsible  for  tJie  development  of  this  improved  organization  find  it  diificult  to 
define  in  the  abstract  the  fundamental  principles  ivhich  made  it  a  success. 

Unfortunately  the  subject  is  one  which  does  not  admit  of  using  the  art  of  the  photographer 
to  tempt  the  eye  and  arrest  the  attention  of  the  reader,  thus  encouraging  him  to  study  into  its 
details.  We  beliez'e,  however,  that  it  is  the  most  important  article  which  has  ever  appeared 
in  this  journal,  and  we  urge  our  readers  to  give  it  careful  consideration,  no  matter  what 
department  or  class  of  work  they  are  engaged  in,  for  the  general  principles  underlying  it  are 
applicable  to  any  organization.  No  more  important  problem  is  before  the  railroads  to-day — not 
only  in  the  mechanical,  but  all  departments — than  that  of  efficient  organization. 

In  connection  with  the  study  of  this  subject  some  important  features  were  noticed,  which, 
while  they  are  not  strictly  matters  of  organization,  are  an  outcome  of  it  and  zvere  closely  allied  to 
its  development.  We  have  included  a  description  of  a  few  of  these  features,  such,  for  instance. 
a.\  the  engine-house  work  reports  and  the  effect  of  these  and  the  efforts  of  the  mcclianical  engi- 
neering department  in  reducing  the  number  of  engine  failures.  To  assist  in  the  study  of  the 
organization  charts  a  map  of  the  system  has  been  included. 

WHAT   IS   A   GOOD   ORGANIZATION? 


The  effectiveness  of  an  organization  must  be  judged 
by  its  ability  to  increase  the  efficiency  of  the  department, 
or  concern,  as  a  whole.  This  result  can  only  be  obtained 
by  improving  the  efficiency  of  each  individual  in  the  or- 
ganization, from  its  head  to  the  least  important  employe. 
This  requires  ample  supervision  working  along  definite 
lines 'and  based  on  certain  important  fundamental  v^rin- 
ciples. 

It  is  possible  for  a  strong  and  gifted  leader,  by  pure 
force  of  personality  and  with  a  poor  organization  to  back 
him,  to  Bring  about  fair  results ;  but,  let  him  leave  it  even 
for  a  short  time  and  the  efficiency  immediately  falls  off. 
It  is  further  true  that  in  a  large  organization  of  this 
class  he  cannot  bring  the  efficiency  above  a  certain  point 
because  he  will  be  swamped  by  details,  even  though  he  is 
of  exceptional  capacity,  and  cannot  give  sufficient  thought 
and  attention  to  the  larger  problems  which  must  be 
solved  to  guide  it  properly. 

One  of  the  cardinal  principles  of  a  good  organization 


is  that  every  officer  and  foreman  in  it  should  see  that  he 
has  under  him  a  man  who  can  successfully  take  his  place, 
either  temporarily  or  permanently.  A  test  of  a  good  or- 
ganization is  whether  the  efficiency  is  appreciably  af- 
fected by  the  absence  of  any  one  man. 

ranization  means  that  there  is  team  work  and 

-operations,  between  its  different  branches  or  depart- 
i^  that  department  lines  are  practically  lost 
men  press  on  enthusiastically,  shoulder 
tc»  shoulder,  nohfor  the  success  of  any  one  department, 
but  for  the  success  of  the  organization  as  a  whole. 

To  make  an  of^anization  permanent,  it  is  necessary 
to  have  the  line  and  staff  officers  in  direct  accord  with  the 
policy  of  the  head  of  the  department.  This  policy  and  the 
form  of  organization  must  be  so  clearly  understood  that 
each  line  and  staff  officer  is  a  capable  instructor  of  those 
under  him.  This  can  only  be  done  by  earnest  and  enthus- 
iastic effort  on  the  part  of  all  men  in  authority  from  the 
top  to  the  bottom  of  the  organization. 
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GENERAL   PRINCIPLES   UNDERLYING   A   GOOD 
ORGANIZATION. 

The  general  principles  are  not  by  any  means  ar- 
ranged in  the  order  of  their  importance ;  as  a  mat- 
ter of  fact  it  is  questionable  if  it  zvould  be  possible 
to  do  this.    Ask  any  of  the  men  who  have  been 
most  enthusiastic  in  developing  the  organisation 
on  the  Lake  Shore  what  they  consider  to  be  the 
most  important  principle  underlying  it  and  they 
will  stop,  and  think  a  moment,  and  then  relate  an 
incident  illustrating  some  phase  of  it  which  has 
specially  appealed  to  them.    The  principles,  which 
are  outlined  below,  represent  in  a  general  way  the 
thoughts  zvhich  were  brought  out  in  this  manner. 
Good  Leadership—Team  Work — Enthusiasm. 
An  efficient  organization  demands  a  strong  leader  who 
can  command  the  confidence  of  the  men  and  who  is  able 
to  enthuse  and  bring  out  the 

very    best    in    each   of   them  ;        — ■  r  y '  ■.. 

not  this  only,  but  his  subor- 
dinates must  be  developed  to 
have   the    same   influence   on 
those  reporting  to  them,  and 
so  on  down  to  the  men  in  the 
ranks.     An  officer  or  subor- 
dinate who  is  not  capable  of 
being  thus  developed  has  no 
business  holding  a  responsible 
position  in  the  organization. 
A    spirit   of   loyalty   and   co- 
operation  must   be   built   up 
and   permeate  the  entire  or- 
ganization.      The     establish- 
ment  of   this   spirit   of  team 
work  dates  from  a  change  in 
the  motive  power  department 
organization  which  was  made 
about  ten  years  ago.     Upon 
this  as  a   foundation  a  com- 
plete   reorganization    of    the 
department   has   taken   place 
during   the    past    few    years. 
The  development  of  this  es- 
prit de  corps  will  result  from 
the  application  of  the  follow- 
ing principles. 

Eligibility  to  Promotion. 

No  man  is  eligible  to  promotion  unless  he  has  a  man 
under  him  who  can  step  up  and  take  his  place  and  pro- 
duce as  good  or  better  results.* 

•  This  is  contrary  to  the  old  idea  which  is  indeed  still  held  by  many  men 
in  more  or  less  important  positions.  We  have  all  met  men,  either  in  the 
shop,  on  the  road,  or  in  the  office,  Avho  insisted  on  doing  certain  things 
themselves  and  seemed  to  surround  the  operations  with  mystery,  giving  the 
impression  that  they  were  b«yond  the  understanding  or  ability  of  the  aver- 
age man.  How  surprised  we  often  were,  when  we  discovered  the  details 
of  the  process,  to  find  how  simple  it  really  was.  The  official  or  foreman 
who  imagines  that  he  can  strengthen  his  position  in  the  organization  by 
doing  this  is  making  a  big  mistake.  He  can  make  a  much  better  record 
by  shifting  as  much  detail  as  possible  on  his  subordinates,  thus  giving  him 
more  time  for  the  general  study  and  direction  of  the  work. 

If  a  man  under  you  is  doinp  exceptionally  good  work,  or  has  discovered 
•  new  and  better  method  or  device  for  doing  the  work,  gfive  him  the  proper 
credit  and  let  it  be  known.     Both  he  and  those  about  hira  will  be  encour- 
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It  should  not  be  necessary  to  go  outside  the  organiza- 
tion for  men  to  fill  any  position,  even  the  highest,  but  all 
appointments  should  be  made  from  within  it.  Surely 
something  is  radically  wrong  when  a  railroad,  employing 
thousands  of  men  in  the  mechanical  department,  must  go 
outside  the  organization  for  its  officials.  Is  it  because 
the  proper  material  is  not  there,  or  cannot  be  developed, 
or  is  it  because  the  men  who  are  making  the  appoint- 
ments are  not  keen  enough  to  discover  it,  or  have  such 
a  poor  organization  that  good  men  cannot  be  developed? 
Such  things  may  be  excusable  when  conditions  are  so 
bad  that  it  is  necessary  to  effect  a  complete  reorganiza- 
tion, but  this  conditon  should  not  exist  long  thereafter. 

It  is  distinctly  understood  by  all  that  in  order  to  receive 
a  promotion  each  must  have  a  man  under  him  capable  of 
filling  his  position,  and  must  necessarily  have  previously 
called  the  attention  of  his  immediate  superior  officer  to 

the  qualities  of  this  man  in 
order  that  he  may  be  familiar 
with  the  development  of  the 
growing  organization. 

Promotion  of  Men  from  the 
Ranks. 

The    men    selected    to    be 
promoted  from  the  ranks  re- 
ceive  the   most   careful   con- 
sideration for  they  must  have 
those   qualities,   which   prop- 
erly developed,  will  fit  them 
for  the   highest  positions  in 
the     organization.      This     is 
especially  important  from  the 
fact    that    if   such   men   are 
promoted  and  are  not  capable 
of  being  developed  to  a  cer- 
tain point,  they  block  the  way 
for  advancement  of  the  men 
under  them.    It  is  a  mistake, 
after   a   man  has  once   been 
promoted  from  the  ranks,  to 
reduce   him,   for  he   will   be 
dissatisfied     and     become     a 
menace   to   the   organization. 
For  this  reason  and  in  justice 
to  the   men,  they  should   be 
promoted  only  after  the  most 
careful  consideration. 
Taking  OfScers  and  Foremen  from  the  Organization. 
An  organization  may  be  likened  to  a  triangle,  the  rank 
and  file  composing  the  base,  the  head  the  apex,  and  the 
department  heads  and  their  subordinates  the  space  be- 
tween.    If  a  number  of  lines  be  drawn  from  the  base 
to  the  apex,  they  may  be  considered  the  paths  along  which 
promotions  are  made.    In  advancing  upward  a  man  may 
jump  from  one  line  to  another,  but  the  progress  will  al- 
ways be  upwards.    If  men  are  to  be  transferred  to  some 

aged  to  do  better  work  and  the  efficiency  of  your  department  will  be  cor- 
respondingly increased.  It  is  the  men  who  are  big  enough  to  encourage 
and  develop  the  men  under  them,  in  this  way,  that  are  fast  filling  the  most 
responsible  positions  on  railroads  and  in  industrial  establishments.  The 
"one  man"  business,  or  department,  is  becoming  a  thing  of  the  past 
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Other  organization  it  is  better  that  they  be  taken  from 
near  the  top  in  order  to  give  as  many  men  as  possible  an 
opportunity  for  promotion. 

Permanency  of  a  Good  Organization. 

A  question  which  will  undoubtedly  suggest  itself  to 
the  reader,  is,  what  will  happen  if  the  head  of  the  de- 
partment is  taken  away.  With  the  organization  properly 
and  well  established,  it  would  make  no  difference,  as  the 
officers  and  foremen  have  gradually  developed  and  ab- 
sorbed the  spirit  of  the  organization. 

If  a  man  reaches  a  certain  position  and^  does  not  line 
up  properly  his  associates,  who  come  in  contact  with  him, 
will  undoubtedly  bring,  pressure  to  bear  upon  him,  and 
if  he  does  not  "line  up"  he  will  be  forced  out.   Suppose, 
for  instance,  that  a  master  mechanic,  newly  appointed, 
develops  traits  which  cause  friction  between  himself  and 
another  master  mechanic,  or  possibly,  the  shop  superin- 
tendent or  mechanical  engineer.    These  three  men,  who 
are  accustomed  to  team  work,  will  get  together  and  talk 
the  matter  over,  after  which  they  will  possibly  arrange 
to  meet  the  master  mechanic  in  question  and   frankly 
talk  matters  over  with  him.    If  he  is  the  proper  kind  of 
a  man  for  the  position  he  will  see  the  point  and  co- 
operate with  his  associates ;  if  not,  the  best  thing  for  him 
to  do  is  to  step  out.     In  this  way  a  good  organization, 
when  once  well  established,  develops  itself  and  any  man, 
no  matter  what  his  position,  will  be  automatically  elimi- 
nated or  wedged  out  if  he  does  not  conform  to  its  princi-- 
ples.    Thus  a  man  who  reports  directly  to  the  superin- 
tendent of  motive  power  and  is  in  intimate  touch  with 
him,  must  necessarily  have  the  proper  stuff  in  him  and 
have  absorbed  the  principles  which  made  the  work  a  suc- 
cess,-and  will,  therefore,  be  especially  well  fitted  to  take 
his  place  if  his  superior  should  be  called  away. 

Supervision. 

An  examination  of  the  diagrams  or  charts  of  the  or- 
ganization of  the  different  branches  of  the  department 
shows  that  a  very  thorough  and  complete  supervision  has 
been  provided  for.  It  is  difficult  to  realize  the  amount  or 
extent  of  supervision  until  it  is  properly  diagramed. 
When  an  organization  cannot  be  properly  diagramed,  its 
weakness  becomes  apparent.  The  very  act  of  making 
supervision  charts  is  a  liberal  education. 

The  great  difficulty  is  that  the  matter  of  supervision 
is  not  given  sufficient  attention,  probably  because  added 
supervision  apparently  increases  the  expense  of  the  de- 
partment. As  a  matter  of  fact  there  are  very  few  roads 
which  could  not  increase  their  supervision  quite  largely, 
with  a  resulting  increase  in  efficiency  of  the  department 
as  a  whole. 

Too  often  a  high  salaried  officer  is  handicapped  by  a 
large  amount  of  details  which  should  be  handled  by  his 
subordinates.  A  high  salaried  man  without  this  assist- 
ance is  often  only  giving  his  company  a  small  proportion 
of  the  returns  which  he  could  if  he  had  the  proper  as- 
sistance. 

Specialization. 

One  of  the  fundamental  principles  of  efficient  organi- 
zation is  the  specializing  of  work  to  a  high  degree.    This 


is  not  only  true  of  the  rank  and  file,  where  the  object  has 
been  to  some  extent  accomplished  by  the  adoption  of 
piece  work,  but  also  throughout  the  service  and  especially 
in  connection  with  the  general  staff  where  each  man  is  an 
expert  in  his  particular  line. 

Relation  of  Officers  to  Subordinates. 

Criticism  of  subordinates  is  constructive,  not  destruc- 
tive. Petty  fault-finding  is  eliminated  and  the  superior 
officer  in  a  firm,  patient,  diplomatic  way  encourages 
and  develops  the  subordinate  by  showing  him  how  to 
remedy  and  overcome  his  weak  points.  The  develop- 
ment of  many  good  men  is  often  stunted  because  of  a 
spirit  of  fault  finding  on  the  part  of  their  superiors. 

It  is  difficult  for  even  a  good  man  to  retain  his  self- 
respect  and  the  enthusiasm  which  he  should  for  his  work, 
when  in  receipt  of  such  letters  as  are  sent  out  daily  on 
many  roads.* 

The  subordinate  knows  that  it  is  his  duty  and  privilege 
to  speak  frankly  to  his  superior.  The  officers  invite 
frank  criticism  from  the  men  under  them,  realizing  that 
in  many  instances  they  are  closer  to  the  actual  work  and 
often  better  able  to  judge  from  the  particular  standpoint 
than  they  are. 

Young  Men  and  Responsibility. 

Young  men  are  developed  and  promoted  to  positions 
of  responsibility.  The  reasons  for  this  may  be  briefly 
stated  by  quoting  from  an  editorial  in  our  January  issue : 

"One  of  the  common  faults  in  those  who  have  the 
management  of  large  forces  is  that  of  not  thoroughly 
understanding  the  elementary  fact  that  if  we  desire  to 
keep  our  positions  as  foremen  and  executives,  it  is  nec- 
essary to  keep  our  forces  young.  To  make  this  clear  it 
may  be  truly  said  that  if  we  keep  our  forces  young  it 
does  not  matter  how  old  we  may  be  ourselves,  we  will  be 
practically  sure  of  retaining  our  positions. 

"It  should  be  distinctly  understood  that  men  are  capa- 
ble of  accepting  positions  of  responsibility  when  they  are 
very  young.  As  an  illustration  we  might  say  that  when 
a  man  is  twenty-one  he  should  be  advanced  to  a  position 
of  responsibility  where  it  is  necessary  for  him  to  handle 
a  number  of  men.  The  commc«i  fault  lies  in  the  fact 
that  we  usually  consider  those  under  us  young  if  thev 
are  slightly  younger  than  ourselves." 

*  A  man  who  has  come  up  from  the  ranks — a  big  broad  fellow,  physically 
and  mentally — and  now  holding  a  position  near  the  "top  of  the  heap," 
when  in  a  confidential  mood  told  of  the  following  experience.  He  had 
been  promoted  to  the  position  of  master  mechanic  and  was  stationed  on  one 
of  the  worst  divisions  of  a  northwestern  road.  Storms  and  blizzards  had 
blocked  the  road  but  by  almost  STij^erhuman  efforts,  and  at  the  risk  of  life 
and  limb,  the  power  had  been  maintained  and  the  blockade  broken,  largely 
because  of  his  elfort*.  He  was  congratulated  by  his  superiors  and  naturally 
felt  more  or  less  pride  in  the  achievement,  especially  since,  although  a  new 
man.  be  had  demonstrated  his  fitness  for  the  position. 

The  superintendent  of  motive  power  was  very  friendly  and  apparently 
took  a  great  interest  in  him.  but,  as  the  master  mechanic  expressed  it,  he 
would  receive  the  "nastiest"  kind  of  letters  from  headquarters  criticizing 
or  calling  attention  to  comparatively  unimportant  details.  He  finally  be- 
came discouraged  and  made  up  his  mind  that  if  he  was  to  keep  his  self- 
respect  it  would  be  necessary  for  him  to  resign  at  once.  He  took  the  mat- 
ter up  with  the  superintendent  of  motive  power  and  was  told  to  go  back  to 
work,  that  his  services  were  entirely  satisfactory  and  that  he  should  not 
take  things  quite  so  seriously,  as  it  mas  the  business  of  the  superintendent  of 
motive  pc-wer  to  find  fault  and  criticite  those  under  him.  A  gOOd  manjT 
people  seem  to  be  afflicted  with  the  same  idea,  at  least  to  some  extent,  but 
it  s-'iouM  have  no  place  in  a  good  organization. 
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Check  of  Individual  Efficiency. 

An  important  feature  of  the  organization  is  the  sys- 
tem of  checking  the  efficiency  of  the  men.  The  individual 
efficiency  of  a  large  percentage  of  the  mechanics  in  the 
shops  has  been  improved  by  the  introduction  of  piece 
work,  the  results  of  increased  efficiency  being  largely 
proportional  to  tli€  study,  care  and  common  sense  given 
to  installing  it  properly.*  At  the  present  time  practi- 
cally all  of  the  car  department  repairs  and  a  large  per- 
centage of  the  locomotive  shop  repairs  on  the  Lake  Shore 
are  done  on  a  piece  work  basis. 

The  New  York  Central  lines  apprenticeship  system** 
is  a  decided  success  and  is  gradually  developing  a  super- 
ior class  of  mechanics  for  the  perpetuation  of  the  organ- 
ization. 

The  individual  efficiency  records  which  will  eventually 
cover  all  the  men  within  the  organization  of  the  motive 
power  department,  have  already  made  a  material  im- 
provement in  the  personnel  of  the  organization. 


GENERAL    ORGANIZATION. 

A  study  of  the  chart  showing  the  general  organization  of  the 
motive  power  department  brings  out  several  interesting  features. 
For  instance,  the  mechanical  engineer  is  an  executive  officer,  be- 
ing next  in  command  to  the  assistant  superintendent  motive 
power.  When  given  tliis  importance  in  the  organization  the 
machinery  at  his  disposal  can  be  keyed  up  to  such  a  pitch  that  it 
really  becomes  the  keynote  of  the  mechanical  department,  and 
so  it  should  be.  Unfortunately  this  holds  true  on  very  few  roads 
and,  as  a  matter  of  fact,  it  cannot  be  true  where  the  mechanical 
engineer's  department  is  from  three  months  to  three  years  behind 
the  rest  of  the  department,  showing  that  its  work  consists  largely 
of  recording  what  has  already  been  accomplished.  When  it  h 
given  sufficient  backing  to  lead  the  other  departments,  then  it 
assumes  its  real  importance  and  takes  its  proper  place  in  the 
organization. 

It  will  be  seen  that  the  general  form  of  organization  is  quite 
similar  to  that  of  an  army,  and  consists  of  a  line  organization 
made  up  of  the  superintendent  motive  power,  assistant  superin- 
tendent motive  power,  mechanical  engineer,  master  mechanics, 
master  car  builders  and  superintendents  of  shops,  and  so  on  down 
to  the  men  in  tlic  ranks.    There  is  also  a  general  staflf  consisting 
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Records  and  Statistics. 

It  is  important  that  accurate  records  and  statistics  be 
kept  so  that  comparisons  may  be  made  from  month  to 
month  and  that  the  co.sts  may  be  analyzed.  In  doing  this, 
care  shouhl  be  taken  not  to  pile  up  a  lot  of  useless  or  un- 
reliable records.  This  is  too  often  the  case.  It  is  also 
important  that  these  statistics  be  arranged  so  that  they 
may  be  studied  by  the  oflficers  at  the  expense  of  a  mini- 
mum amount  of  energj^iji. Graphical  records  may  often 
be  used  to  advantage. 

While  system  is  a  vital  point  in  a  good  organization  it 
should  be  remembered  that  common  sense  must  govern  in 
all  cases  and  that  too  much  system  is  often  far  worse 
than  not  enough. 


*  A  valuable  article  entitled  "Piece  \\ork,"  with  particular  reference  to 
the  car  department,  althouph  the  ijencral  principles  apply  equally  well  to 
the  locomotive  department,  contributed  by  LeCrand  Parish,  appeared  in  the 
September.    l&O-i.    issue  of   this  journal. 

**  A  complete  description  of  the  New  York  Central  Lines  apprenticeship 
system  appeared  in  this  iournal  during  1907  and  may  be  found  in  the  June, 
July,  September,  October  and  November  issues  of  that  year.  An  abstract 
of  the  proceedings  of  the  second  annual  conference  of  the  apprentice  in- 
structors will  be  found  in  the  October,  lOOH,  issue  The  vital  principles  of  a 
successful  apprentice  system,  as  outlined  by  the  apprenticeship  committee  ot 
the  Masti-T  Mechanics'  .Association,  and  which  have  recently  been  adopted 
by  letter  ballot  as  the  recommendtd  practice  of  that  association,  will  be 
found  on  page  276  of  the  July,  'OS,   issue. 


of  the  chemist  and  engineer  of  tests,  a  supervisor  of  materials, 
supervisor  of  boilers,  supervisor  of  locomotive  machinery,  super- 
visor of  air  brakes,  supervisor  of  safety  appliances,  supervisor 
of  steam  heat  and  lubrication,  supervisor  of  electrical  construc- 
tion, supervisor  of  valve  motion  and  general  shop  inspector. 

The  supervisor  of  materials  examines  and  checks  all  requisi- 
tions and  keeps  in  touch  on  the  road  as  regards  all  material,  in- 
cluding fuel. 

The  chemist  and  engineer  of  tests  reports  direct  to  the  as- 
sistant superintendent  motive  power,  and  has  direct  supervision 
over  all  physical  and  chemical  tests  in  all  departments. 

The  advantages  of  this  form  of  organization  were  briefly  con- 
sidered in  an  editorial  in  the  October  issue.  The  men  on  the 
general  staff  arc  carefully  selected  and  are  specially  fitted  to  take 
charge  of  the  work  to  which  they  are  assigned.  They  give  their 
entire  time  to  studying  and  improving  the  conditions  of  their 
special  work  and  co-operate  closely  with  the  line  officers  in  seeing 
that  such  instructions  as  have  been  issued  are  carried  out,  and 
that  the  efficiency  is  raised  to  the  highest  possible  point.  The 
general  staff  meets  with  the  superintendent  motive  power  every 
two  weeks.  In  the  absence  of  the  superintendent  motive  power 
the  meeting  is  in  charge  of  the  assistant  superintendent  motive 
power,  and  in  his  absence  is  conducted  by  the  mechanical  engi- 
neer. 

The  first  action  considered  at  these  meetings  is  always  one  con- 
cerning the  saving  of  either  labor  or  material.  This  is  a  stand- 
ing subject  which  is  very  freely  discussed.  In  addition  to  this 
each  member  of  the  staff  is  assigned  subjects  pertaining  to  his 
particular  line.    These  subjects  are  usually  developed  from  sug- 
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gestions  made  at  staff  meetings  and  are  open  to  discussion  by  all 
members  of  the  staff.  The  educational  value  of  this  system  wiL 
be  readily  understood.  These  meetings  have  been  held  for  tht 
past  two  years  with  excellent  results.  Before  this  form  of  organ- 
ization was  developed  it  was  not  possible  to  get  the  same  efficiency 
because  efforts  of  the  staff  members  were  individual  rather  than 
concerted.  Soon  after  these  meetings  were  started  it  developed 
that  their  duties  were  no  longer  those  of  inspectors  but  of  super- 
visors and  their  titles  were  changed  accordinglj-. 

The  first  meetings  of  the  general  staff  under  the  new  order  of 
things  were  rather  dull,  until  after  careful  coaching  they  came  to 
understand  that  "they  were  expected  to  suggest  and  furnish  the 
information  on  which  the  superintendent  motive  power  was  to 
base  his  instructions ;  and  still  more,  that  it  was  necessary  for 
them  to  practically  formulate  the  working  instructions  for  the 
class  of  service  over  which  they  had  jurisdiction. 

The  efficiency  of  these  men  and,  as  a  result,  the  efficiency  of  the 
organization,  has  been  considerably  improved  by  having  it  clearly 
understood  that  they  are  in  no  sense  detectives,  but  that  their 
duty  is  to  cordially  co-operate  with  the  line  officials  in  bringing 
up  the  efficiency  and  standardization  of  the  work  in  their  branch 
of  the  service.  When  the  staff  officers  see  anything  which  needs 
attention  it  is  taken  up  with  the  local  official.  If  the  matter  is 
peculiar  to  that  one  locality,  the  local  officer  promptly  takes  the 


investigation  are   frequently  referred  to  committees  for  special 
stud}'. 

The  difference  between  the  organization  on  the  Lake  Shore  and 
the  United  States  army  organization  is  that  promotions  arc  not 
entirely  by  seniority,  although  in  the  past  few  years  the  army 
has  changed  considerably  in  this  respect  .A.s  a  matter  of  fact, 
a  man  who  is  incapable  of  being  promoted  is  eliminated  as  quick- 
ly as  possible  from  the  organization.  Quite  often  several  officers 
are  in  line  for  promotion  to  a  position  which  is  open :  generally 
speaking  it  is  given  to  the  man  who  possesses  the  greatest  merit. 

ORGANIZATION   OF    THE    MECHANICAL    ENGINEERING 

DEPARTMENT. 

The  mechanical  engineer's  department  is  considered  at  this 
point,  because  it  is  one  of  the  most  important  branches  of  the 
motive  power  department,  since  it  should  anticipate  the  wants  of 
the  other  branches  and  keep  in  advance  of  them.  The  fact  that 
the  mechanical  engineer  is  an  executive  officer,  as  shown  in  the 
preceding  section  of  this  article,  has  done  much  to  bring  up  the 
efficiency  of  the  department  as  a  whole. 

Under  the  former  system  the  chief  draftsman,  reporting  direct 
to  the  mechanical  engineer,  had  in  charge  the  design  of  all  rolling 
stock  and  was  in  charge  of  the  clerical  force  and  looked  after 
the  routine  correspondence  of  the  department ;  the  draftsman  in 
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necessarjl  action.  If,  however,  it  is  general,  it  is  taken  up  at  the 
general  staff  meeting. 

Because  the  staff  officers  are  specialists  it  must  not  be  consid- 
ered that  the  staff  meetings  are  at  all  one-sided  and  dull.  Most 
subjects  which  are  considered  in  some  way  touch  upon  the  inter- 
ests of  several  members  of  the  staff,  and  as  all  of  these  officers 
are  men  of  more  or  less  general  experience  and  are  constantly 
going  over  the  road,  they  are,  of  course,  familiar  with  the  condi- 
tions affecting  almost  any  branch  of  the  service.  They  do  not 
hesitate  to  call  attention,  in  a  good-natured  way,  to  things  which 
they  have  seen  can  be  improved  and  are  under  the  immediate 
charge  of  other  members  of  the  staff.  The  discussions  are  very 
frank  and  to  the  point,  but  underlying  them  all  is  a  strong  feel- 
ing of  co-operation. 

The  staff  has  a  secretary  who  keeps  the  minutes  of  the  meetings 
and  to  whom  they  report  their  location  each  day;  in  this  way  it 
is  possible  to  reach  them  quickly  at  any  time.  While  these  re- 
ports indicate  the  special  work  upon  which  they  are  engaged  at 
the  time,  it  must  not  be  assumed  that  they  are  hampered  by  in- 
structions, for  inasmuch  as  they  are  held  responsible  for  the  im- 
provement of  their  branch  of  the  work,  they  are  necessarily  free- 
lances and  many  valuable  improvements  have  been  made  at  their 
suggestion. 

The  line  officers  meet  with  the  superintendent  of  motive  power 
once  a  month  for  general  discussion  of  matters  pertaining  to  the 
department.  The  line  officers  also  hold  meetings  with  their 
subordinates  at  regular  intervals  on  matters  pertaining  to  their 
respective  divisions,  and  so  on  down  the  line.  In  connection  with 
the  meetings  of  the  line  officers  different  topics  which  are  imder 


charge  of  shop  tools,  machinery  and  construction,  was  supposed 
to  report  to  him.  Under  these  conditions  he  was  swamped  with 
so  much  detail  and  routine  work  that  he  had  very  little  time  to 
give  to  the  broader  work  of  directing  the  maintenance  design  of 
equipment.  .         ;..; .  . 

Under  the  present  arratigement  the  mechanical  engineer  has 
three  men  reporting  direct  to  him,  each  one  of  whom  is  responsi- 
ble for  a  certain  line  of  work,  as  indicated  by  their  titles,  although 
necessarily  their  interests  often  dovetail  so  that  they  must  co- 
operate closely  with  one  another. 

The  assistant  engineer  of  motive  power  is  in  charge  of  matters 
relating  to  the  maintenance  design  of  locomotives  and  car-^. 

The  assistant  engineer  of  mechanical  construction  is  in  charge 
of  matters  relating  to  shop  and  enginehouse  equipment,  shop 
tools  and  machinery. 

The  electrical  engineer  is  a  new  member  of  the  organization 
and  has  in  charge  all  matters  relating  to  the  engineering  of  elec- 
tric power  and  lighting.  It  has  been  said  in  a  previous  section  of 
this  article  that  all  promotions  should  be  made  from  within  the 
organization.  To  show  the  extent  to  which  this  has  been  fol- 
lowed in  the  past  few  years  it  might  be  of  interest  to  know  that 
this  is  the  only  important  official  who  has  been  taken  from  the 
outside,  and  this  was  only  done  because  there  had  been  no  oppor- 
tunity to  train  such  a  man  within  the  organization. 

The  mechanical  engineer's  department  was  handicapped  by 
being  too  far  away  from  the  "firing  line"  or  actual  "seat  of  war." 
Its  headquarters  on  most  railroads  arc  so  far  removed  that  it 
has  no  way  of  keeping  closely  in  touch  with  the  principal  shops, 
except  through  correspondence.     Not   having  responsible  rcpre- 
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sentatives  at  these  points,  the  impor- 
tance of  a  great  many  matters  is  not 
fully  realized  and  action  which  should 
be  taken  immediately  is  either  entirely 
overlooked  or  does  not  receive  final  at- 
tention until  long  after  it  first  comes  up. 
For  this  reason  a  first-class  man  on 
the  mechanical  engineer's  staff  has  been 
placed  at  each  of  the  principal  shops, 
having  the  title  of  chief  draftsman. 
Practically  all  of  these  shops  are  so  lo- 
cated that  the  chief  draftsman  can  keep 
in  close  touch  with  the  master  mechanic, 
master  car  builder  and  shop  superinten- 
dent. These  men,  as  soon  as  any  diffi- 
culty arises,  or  whenever  they  have  any 
suggestions  to  make  looking  toward  im- 
provements, call  the  chief  draftsman  in 
and  lay  the  matter  before  him.  He 
looks  into  it  carefully,  submitting  the 
recommendations,  with  drawings,  to  the 
mechanical  engineer.  The  chief  drafts- 
man, in  preparing  these  recommenda- 
tions, consults  with  the  several  foremen 
who  will  have  to  make,  finish  and  apply 
the  device,  and  in  this  way  it  is  consid- 
ered from  the  erecting  and  manufactur- 
ing standpoint,  as  well  as  from  that  of 
theoretical  design,  with  consequent  bet- 
ter results  than  when  the  work  is  han- 
dled entirely  in  the  main  drawing  room. 

An  indication  of  the  effectiveness  ot 
these  men  is  shown  by  the  fact  that 
when  they  were  first  appointed  it  was 
felt  that  the  crowded  condition  of  the 
main  drawing  room  would  be  relieved, 
but  the  amount  of  work  they  dug  up 
and  got  under  way  proved  quite  the  re- 
verse. The  chief  draftsmen  give  special 
attention  to  the  study  of  broken  and 
badly  worn  parts.  Formerly  broken 
parts  were  usually  only  called  to  the  at- 
tention of  the  mechanical  engineer  when 
they  were  responsible  for  engine  fail- 
ures. 

Another  good  result  is  that  due  to 
the  close  co-operation  of  the  chief 
draftsman  with  the  local  officers  there 
is  a  much  better  understanding  of  the 
standards  and  drawings. 

In  order  to  keep  the  chief  draftsmen 
at  the  shops  in  close  touch  with  head- 
quarters, they  meet  for  conference  with 
the  assistant  engineer  of  motive  power, 
to  whom  they. report,  every  two  weeks. 

In  the  main  drawing  room  the  princi- 
pal locomotive  draftsmen  and  principal 
car  draftsmen  each  have  several  detail 
draftsmen  and  tracers  reporting  to 
them.  The  work  is  liable  to  more  or 
less  fluctuation  and  workmen  are  trans- 
ferred from  one  class  of  work  to  the 
other  as  necessity  requires. 

In  addition  to  the  draftsmen,  a  calcu- 
lator is  employed,  whose  work  consists 
of  calculating  stresses  in  materials,  or 
other  calculations,  most  of  which  are 
seldom  worked  out  by  the  average 
draftsman ;  in  consequence  much  time  is 
saved.  "The  regular  draftsmen  work 
only  the  simpler  problems,  the  more 
difficrlt  one.-;  beint^  referred  to  tho  cal- 
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culator.  The  calculator  also  receives  all  data  as  to  broken  or 
worn  parts  of  locomotives  and  cars,  analyzing  the  breakages  and 
recommending  improvements  in  design,  where  found  advis- 
able. 

The  n. formation  bureau  is  another  important  feature  of  this 
office.  The  drawing  room  is  constantly  in  receipt  of  inquiries 
from  the  superintendent  motive  power's  office,  other  departments, 
and  from  outside  sources.  Ordinarily  this  would  take  a  large 
amount  of  time  of  men  who  have  other  important  work  to  look 
after,  and  for  this  reason  one  man  has  been  detailed  to  look  up 
and  obtain  all  information  which  is  necessary  to  promptly  and 
properly  answer  the  inquiries. 

The  cost  of  all  work  done  in  the  drawing  office  is  accurately 
distributed;  each  job  is  given  a  number  and  each  draftsman  turns 
in  a  work  slip  every  night  showing  the  time  he  put  in  on  each 
job  during  the  day.  A  record  is  kept  from  which  can  be  shown 
the  actual  cost  of  every  job  which  is  done.  A  time  limit  is  set 
on  each  job  and  it  is  followed  up  to  see  that  it  is  completed 
promptly  on  the  scheduled  time. 


ORGANIZATION   OF    THE    MASTER   MECHANICS'    OR 
LOCOMOTIVE    OPERATING    DEPARTMENT. 

There  are  two  master  mechanics  on  the  Lake  Shore,  one  hav- 
ing charge  of  the  territory  east  of  Toledo,  and  the  other  having 
charge  of  Toledo  and  territory  west.  The  general  principles 
governing  the  form  of  organization  are  the  same  for  each.  The 
conditions  are  so  different  that,  as  may  be  seen,  the  charts  differ 
more  or  less  in  detail.  The  master  mechanic  of  the  Eastern  divi- 
sion has  three  large  and  important  enginehouses  under  his  juris- 
diction, Buffalo  (West  Seneca),  Ashtabula  and  Collin  wood.  A 
considerable  amount  of  heavy  running  repairs  are  handled  at 
Ashtabula  and  Collinwood,  necessitating  a  machine  shop  in  con- 
nection with  each  of  these  enginehouses. 


On  the  Western  division  the  master  mechanic,  in  addition  to 
the  road  work,  has  charge  of  the  shops  at  Elkhart.  The  extensive 
district  covered  by  this  division  makes  it  necessary  for  him  to 
have  an  assistant.  The  general  foreman  at  Air  Line  Junction 
is  in  charge  of  the  enginehouses  at  Air  Line  Junction,  Toledo, 
and  several  less  important  points.  The  general  foreman  at  Elk- 
hart has  supervision  over  the  enginehouse  at  Elkhart,  and  several 
less  important  points.  The  superintendent  of  shops  is  in  direct 
charge  of  the  Elkhart  locomotive  shops,  the  arrangement  of  the 
organization  being  clearly  shown  on  the  diagram. 

Individual  Efficiency  Records. 

The  master  mechanic  has  in  his  desk  what  is  known  as  an 
efficiency  card  for  every  fireman  and  eng^inehouse  employee. 
Eventually,  he  will  have  a  card  for  every  man  under  his  charge. 
One  of  the  fundamental  principles  of  good  organization  is  that 
the  efficiency  of  each  man  be  increased  to  the  maximum.  The 
efficiency  of  such  men  as  work  under  piece  work  is  automatically 
increased,  but  necessarily  a  large  proportion  of  the  men  do  not 
come  under  this  head,  so  that  a  gauge  must  be  placed  on  them, 
making  it  possible  to  determine  their  general  efficiency  and  char- 
acteristics. By  thus  locating  the  poor  and  weak  men  they  caa 
be  encouraged  to  improve,  and  if  they  do  not  show  the  necessary 
improvement,  they  may  be  dropped  from  the  service. 

It  is  to  be  feared  that  the  foremen  in  many  cases  do  not  take  a 
sufficient  interest  in  studying  the  personalities  of  the  men  under 
them,  or  they  may  be  burdened  with  routine  work  and  do  not 
find  much  opportunity  for  doing  this.  The  efficiency  card  system 
not  only  makes  it  necessary  for  them  to  do  this,  but  makes  read- 
ily available  a  record  of  each  man  in  the  organization.  The 
efficiency  cards  also  enable  the  foremen  to  properly  select  men 
for  promotion,  as  they  must  be  observant  and  study  the  men 
under  them  closely,  in  order  to  properly  fill  out  the  cards. 

A  set  of  these  cards  is  made  out  at  intervals  of  about  six' 
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months.  The  road  foreman  of  engines  is  furnished  just  enough 
cards  so  that  there  will  be  one  for  each  man  under  him.  He  keeps 
no  CQpy  of  his  records  and  in  this  way,  each  time  he  makes  out 
a  new  card  it  will  be  unprejudiced  by  any  former  report.  That 
these  efficiency  cards  are  having  a  good  eflfect  is  evidenced  by  the 
fact  that  it  is  not  uncommon  to  have  firemen  inquire  about  them, 
showing  that  they  realize  the  importance  of  their  existence.  They 
fully  understand  that  the  road  foremen  consult  the  enginehouse 
foremen  and  enginemen  as  to  their  performance  and  habits.  This 
makes  them  much  more  eager  to  please  and  results  in  better  ser- 
vice to  the  company.  It  also  improves  the  standing  of  the  road 
foremen  of  engines  among  the  men  and  in  the  organization. 

That  the  road  foremen  are  studying  the  men  closely  is  indi- 
cated by  the  fact  that  of  thirty  firemen  who  failed  to  pass  the 
first  and  second  year  progressive  examinations  for  different  causes 
and  were  dropped  from  the  service,  the  efficiency  cards  of  all  but 
two  showed  poor.  The  good  effects  of  these  efficiency  cards  will 
be  more  apparent  when  additional  sets  come  in.  The  new  effi- 
ciency cards  are  compared  with  the  last  set  marked  up  and 
checked  with  all  former  cards  by  the  nfaster  mechanic,  and  those 
men  who  have  had  a  poor  record  and  do  not  show  improvement 
are  called  in  and  shown  the  cards;  their  weak  points  are  indi- 
cated and  they  are  encouraged  to  improve.  The  fireman  cannot 
escape  the  fact  that  his  record  will  go  before  the  master  me- 
chanic as,  under  this  system,  the  attention  of  the  master  me- 
chanic is  directed  to  the  service  of  each  individual. 

An  examination  of  these  cards  also  brings  out  the  fact  that  the 
personality  of  the  road  foremen  of  engines  is  reflected  in  them; 
that  is,  a  road  foreman  of  engines  whose  ideals  may  not  be  of  the 
very  highest  will  mark  a  fireman  higher  on  certain  things  than 
would  another  with  higher  ideals.  Of  course,  it  is  advisable  to 
eliminate  the  matter  of  personalitj',  and  in  so  doing,  it  is  neces- 
sary to  educate  the  road  foremen  along  certan  lines,  this  being 
done  by  stated  meetings  between  the  master  mechanic  and  the 
road  foremen,  and  by  quiet  talks  which  the  master  mechanic  has 
with  them  as  occasion  arises. 

An  interesting  fact  developed  in  connection  with  the  selection 
of  what  is  known  as  student  instructors  of  firemen.  These  are 
capable  first-class  firemen  who  are  selected  to  instruct  the  stu- 
dent, or  new  fireman.  The  student  firemen  are  assigned  to  ac- 
company the  instructors  on  their  runs  in  the  performance  of  their 
regular  duties.  The  road  foremen  of  engines  were  asked  to  care- 
fully select  a  certain  number  of  these  men.  Their  names  were 
sent  to  the  master  mechanic  who  confirmed  the  appointments. 
He  found,  on  examining  the  efficiency  cards  of  these  men,  that  in 
every  case  they  had  splendid  cards. 

The  master  mechanic  received  the  following  letter  from  the 
superintendent  of  motive  power  while  the  writer  was  talking  to 
him  about  the  efficiency  cards : 

"Referring  to  your  Utter  of  the  2nd  inst.,  relative  to  the  dismissal  of 
Mr.  Plank.  Will  you  kindly  send  me  the  latest  efficiency  card  filled  out 
for  this  man?" 

Reference  to  the  card  showed  that  the  man  in  question  did  not 
have  a  favorable  card,  as  it  M,as  marked  "Medium"  on  all  points. 

Two  typical  reports  for  firemen  are  reproduced  for  illustration : 
one  showing  a  good  card  and  the  other  a  questionable  one.  If 
the  man  giving  poor  service  has  the  right  sort  of  stuff  in  him  and 
the  next  report  does  not  show  an  improvement,  it  should  be  pos- 
sible to  develop  him  along  the  proper  lines  by  calling  him  in, 
showing  him  his  card  and  pointing  out  the  weak  points. 
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of  repairs  and  the  month  during  which  the  engine  will  be  shopped 
are  decided  upon. 
A  typical  report  of  the  result  of  a  power  meeting  follows: 


Engines  that  will  need  repairs  during  the  month  of — 


Collinwood  Locomotive  Shop. 

4594     E.  II.— Yi  F.  4842     2  F. 


4651  E.  H.  F. 

4682  4  sheets. 

4684  E.  H.  F. 

46S8  E.  H.  F.  tires. 

4720  2  F. 

4728  E.  H.  F. 

4729  E.  H.  F. 
4733  E.  H.  F.  tires 

4800  2  F. 

4801  2  F. 
4805  E.  H.  F. 
4813  E.  H.  F. 
4315  2  F. 
4816  2  F. 


4843  E.  H.  F. 

5804  E.  H.  F. 

5807  E.  H.  F. 

5818  E.  H.  F. 

6822  E.  H.  F. 

5841  E.  H.  F. 
5843  I.  F.  . 
5871  2  F. 
5875  2  F. 
5940  1  F. 
5973  1  F. 
5975  1  F. 
5993  2  F. 
5996  2  F. 

5842  1  F.  4  sheeU. 


4820     2  F. 
4726     E.  H.  F.    May  want  new  F. 
sheet. 

Ashtabula. 

4302     2  F.  cut  out.  4302  E.  H. 

4469     E.  H.  Tires.  4116  E.  H.  Tires. 

4424     E.  H.  Tires.  4434  E.  H.  Tires. 

5149     E.  H.  Tires.  4329  E.  H.  Tires. 
6304     E.  H.  Dr.  Boxes. 

Collinwood. 

4309     E.  H.  Tires.  5134  E.  H.   ^  flues. 

4429     E.  H.  Tires.          .  5119  E.  H.  Tires. 

4538     E.  H.  Tires.  4310  E.  H.  Tires. 

West  Seneca. 

4464     E.  H.  Tires.  4512     E.  H.  Tires. 

4472     E.  H.  Tires.  4513     E.  H.  Tires. 

4406     E.  H.  Tires.  4517     E.  H.  Tires. 

4605     E.  H.  Tires. 

Classification  of  Locomotive  Repairs. 

Class  l^General  repairs  to  machinery. 
Class  ? — Light  repairs  to  machinery. 
CInss  E.  H. — Enginehouse  repairs. 
Cass  A  — Accident  repairs. 
Class  W. —  Wreck  repairs. 

Letter   "F"   is  suiBxed  to  any  of  the  above  classes  to   indicate  flues  re» 
newed. 


Power  Meetings. 

Every  three  months  a  power  meeting  is  held  in  the  office  of  the 
master  mechanic,  at  which  the  road  foremen  of  engines,  engine- 
house  foremen,  shop  superintendent  and  his  assistant,  and  general 
foreman  are  present.  The  master  mechanic  has  a  card  index  be- 
fore him  showing  the  condition  of  each  locomotive  boiler  when 
last  reported  (sample  cards  are  shown  in  the  accompanying  illus- 
trations). As  the  engine  number  is  called  out,  the  road  foreman 
of  engines  under  whose  jurisdiction  it  comes,  reports  on  the  con- 
dition of  machinery.  If  the  conditions  are  such  that  it  will  be 
necessary  *o  nakt-  repairs  during  the  next  three  months,  the  class 


It  will  be  noted  that  the  first  part  of  the  report  shows  the  en- 
gines which  will  be  taken  to  the  shop,  while  the  latter  part  shows 
those  which  are  assigned  to  the  different  enginehouses  for  re- 
pairs. 

Every  week  the  master  mechanic,  shop  superintendent  and  as- 
sistant shop  superintendent,  and  such  of  the  road  foremen  of  en- 
gines as  may  be  in  the  vicinity,  hold  a  meeting  and  talk  over 
the  condition  of  engines  which  are  to  be  shopped  the  following 
week.  Having  before  them  the  power  report  they  are  enabled  to 
select  such  engines  as  will  keep  the  work  well  balanced. 

When  an  engine  requiring  E.  H.  repairs  is  sent  to  the  shop  the 
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master  mechanic  furnishes  a  work  report;  other  work  which  the 
shop  finds  necessary,  or  thinks  advisable,  is  referred  to  the  mas- 
ter mechanic. 

I 
Enginehouse  Work  Reports. 

An  important  improvement  in  the  enginehouse  organization  has 
been  effected  by  developing  a  system  to  properly  take  care  of  the 
reporting   and   checking   of   all  work   reported   on   locomotives. 


The  actual  figures  showing  the  number  of  miles  per  engine 
failure  in  both  freight  and  passenger  service,  the  total  number 
of  miles  made  in  each  class  of  service,  the  number  of  failures 
and  percentage  of  increase  or  decrease  during  each  of  the  nns* 
four  months,  as  compared  with  the  record  of  the  same  four 
months  for  last  year,  are  shown  in  the  accompanying  table. 

An  engine  failure  on  the  Lake  Shore  is  defined  as  a  delay  to  a 
train,  due  to  any  mechanical  inefficiency,  of  three  minutes  in  pas- 
senger and  ten  minutes  in  freight  service.  An  engine  failure  is 
charged,  although  all  of  the  lost  time  may  be  made  up  between 
terminals. 

When  an  engineer  comes  in  off  his  run  he  v^dplly  reports  the 
work  which  is  necessary  on  the  engine  to  a  cprk  at  the  work 
report  office.  The  clerk  writes  the  report  in  a  work  report  book 
and  the  engineer  reads  it,  and  if  correct,  signs  it.  In  this  way 
the  reports  are  always  kept  clean  and  legible.  The  clerk  makes 
out  the  worfcxslips  from  the  report  book  on  a  form  about  3x5 
in.,  similar  toNthe  one  shown  in  the  illustration ;  a  separate  slip 
is  ma:de  out  foi-  each  job.  When  the  work  cards  have  been  made 
out,  the  clerk  marks  the  work  report  in  the  book  O.  K.,  with  the 
figure  I  or  2  underneath,  showing  that  the  items  have  been  copied 
on  work  slips ;  i  indicates  that  the  cards  have  been  made  out  by 
the  day  clerk  and  2  by  the  night  clerk. 

The  cards  are  placed  on  the  engine  foreman's  desk  along  with 
all  incomplete  work  reports  (work  reported  but  not  done  when 
engine  was  last  in  the  house)  for  that  particular  engine;  these 
latter  cards  are  taken  from  the  incomplete  pigeon-hole,  of  the 
engine  in  question,  in  the  file  case.* 
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This  includes  a  suitable  file  case  for  filing  all  finished  and  un- 
finished work  cards,  separately  for  each  locomotive,  so  that,  if 
desired,  the  name  of  the  workman  who  made  the  repairs  can 
easily  and  quickly  be  found.  Thus  if  an  engine  failure  takes 
place,  due  to  improper  repairs,  or  neglect  at  an  enginehouse,  the 
responsibility  is  easily  located.  In  such  cases,  the  enginehouse 
foreman  is  required  to  report  the  name  of  the  man  to  the  master 
mechanic  and  to  make  an  exact  note  of  what  discipline,  if  any, 
was  administered. 

It  is  believed  that  this  improved  method  of  handling  the  en- 
ginehouse work  reports  is  very  largely  responsible  for  the  marked 
reduction  in  engine  failures  during  the  present  year,  as  is  shown 
on  the  accompanying  diagram  (page  462). 


The  passenger  work  cards  are  turned  over  to  the  passenger 
engine  foreman  and  the  freight  and  switch  engine  work  cards 
are  given  to  the  freight  engine  foreman.  These  in  turn  distribute 
them  to  the  various  gang  foremen  or  workmen,  as  the  case  may 


*  These  file  cases  consist  of  pigeon  holes  8'^  in.  wide  and  3  in.  high,  one 
for  each  engine,  subdivided  by  tin  slides  so  that  the  upper  section,  >i  in. 
high,  may  be  used  for  incomplete  work  cards,  while  the  lower  part,  S^  in. 
high,  is  used  for  finished  work  reports. 

These  files  are  in  the  office  of  the  clerk,  in  which  no  one  is  allowed  to 
enter  but  the  clerk  and  the  engine-house  foreman.  The  engineers'  reporti 
are  dictated  through  a  window.  The  hostler  reports  the  engine  numbers  as 
soon  as  the  engines  are  placed  in  the  house  or  on  storage  track,  so  that  the 
clerk  can  immediately  place  the  incomplete  work  reports,  if  there  are  any, 
on  the  foreman's  table. 


Miles  run  per  Engine  Failure. 


Number  of  Miles  Kun. 


Number  of  Engine  Failures. 


^>«»*.***><? 


Passenger 

i( 

I' r eight    . . 
«« 

''  Cassenger  

Freight    •  •  « •  ^  w-^  •  v«  * 

(t 

Passenger   

tt 

Freight    


Per   Cent.   Inc.  or  Dea  Miles  Run  J  Passenger 

per  Engine  Failure (  Freight    ..*>. •>»»»»^< 


08 
07 

08 
07 

08 
07 

08 

07 

08 
07 

08 
07 
08 
OS 


July. 
19,948 
11,468 

21,308 
27,722 

738,089 
756,677 

1,214,572 

1,560,138 
.'?7 
66 


57 
69 
74 
23  Dec. 


Atigust 
37,939 
13,697 
22.525 
18.290 
753,777 
794,418 

1,351,496 
1,591,232 

20 
53 
60 
87 
177 
SS 


Sept. 
26,191 
15,549 

29,048 
23,220 

707,144 
761,923 

1,336,209 
1,578,980 

S7 
49 
48 
«8 
88 
W 


Oct. 
30,153 
22,831 

30.896 

19,8S6 

723,668 

781,569 

1,452,107 
1,765,327 

21 
S5 
47 
89 
S5 
69 
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ENGINE  FAILURE  CHART — ^ALL  DIVISIONS. 


be,  and  when  the  work  is  completed,  or  at  the  close  of  the  work 
period,  receive  them  back.  The  engine  foremen  distribute  and  re- 
ceive the  cards  so  that  they  may  have  an  exact  knowledge  of  all 
of  the  work  reported  and  in  order  that  they  may  promptly  re- 
port the  engines  for  service  when  the  work  is  completed. 

If  any  of  the  inspectors  or  foremen  discover  unreported  work, 
a  report  is  made  out  and  handed  to  the  clerk,  who  copies  it  in  the 
work  report  book,  and  the  card  is  handled  the  same  as  engineers' 
cards. 

As  soon  as  the  work  has  been  completed  the  workman  signs  and 
dates  the  cards  on  the  face,  in  a  place  provided  for  that  purpose, 
and  returns  them  to  the  gang  foreman.  If,  for  any  reason  such 
as  lack  of  material,  too  short  time,  or  the  engine  not  dumped, 
the  work  reported  cannot  be  attended  to  before  the  engine  goes 
out,  the  foreman  having  the  work  card  will  make  a  note  on  the 
back  of  it  to  that  effect,  signing  his  name  and  date.  This  incom- 
plete work  card  is  then  filed  in  the  incomplete  pigeon-hole,  under 
the  number  of  the  engine.  When  the  engine  returns  to  the  en- 
ginehouse  the  incomplete  cards  are  taken  from  the  pigeon-hole 
and  handled  as  new  cards.     If  the  work  has  been  done  at  the 


[(entkal 

Eng.  No.         Eng'r or  Iiisp. 


Foi(M3«a8.    S.  9607.    Mm.    »«.    (GBSaSllI) 

LOCOMOTIVE  WORK  CARD. 


No. 

Place  and  Date 


Work      Performed  by 


Date 


Other  end  of  the  run  the  card  is  signed  and  handled  in  the  usual 
manner. 

Where  wheels  have  been  reported  to  be  examined  and  it  has 
been  decided  that  they  need  not  be  changed,  the  enginehouse  and 


REMARKS— Why  Not  Done 

Foreman 

Dkte 

' 





ENGIXEHOtJSE    WORK    REPORT   CARD. 


BACK  OF  ENGINKHOUSE   WORK  REPORT  CARD. 

gang  foremen  jointly  inspect  the  wheels  before  they  are  allowed 
to  go  out.  If  it  is  decided  to  let  them  run  both  men  sign  the  bad. 
of  the  card  to  the  effect  that,  in  rheir  opinion,  the  wheels  are  i:'- 
condition  to  run. 

A  distinction  is  made  between  cards  for  work  which,  upon  in- 
spection by  the  gang  foreman,  is  found  to  be  in  good  conditio;' 
and  cards  for  work,  which,  although  necessary  to  be  done,  couM 
not  be  finished  before  the  engine  left  the  house.  Cards  of  thf 
first  class  refer  to  work  which,  in  the  judgment  of  the  engine 
foreman,  is  in  good  condition  and  need  not  be  done.  These  cards 
are  signed  on  the  face  by  the  foreman,  giving  the  date,  and  stat- 
hig  that  the  work  reported  was  not  necessary.  They  are  ther 
filed  in  the  finished  work  pigeon-hole.  Cards  of  the  second  class 
are  for  work  to  be  attended  to  on  the  return  of  the  er'^-  —  ind 
these  should  be  signed  and  dated  on  the  back  with  a  brief  ex 
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Organization  Chart  and  Labor  Cost  Sheet. 

Lake  Shore  and  Michigan  Southern  Ry. 

Roundhouse. 


Date — Mo. 


Year..... 


Gen.  For'm'n. 


Men  ^ J 


Pass.  Eng.  For.       Fr't  Eng.  For, 


Mach. 

•   Hl'p. 

Eng.  Insp 


Boiler  For. 


Office 


Air  Brake  . 

•■     "Hl'p- 
Tankmen  . 
Pipemen 
Cao-penter  , 
Painter 
Tinner 
Wiper 

Doper 


Mach. 

"    Hl'p. 
Eng.  Insp. 


1 

BoU.  M'kr..... 

••     "Hl'p.... 

BoiLWash..... 

"     "Hl'p.... 

Insp.._. 

Shop  Fire 

Day  &| Night 


Clerks    „ 
Steno.    .. 
Eng.Des.. 
Callers  .... 
Foreman. 


Heavy  Rep. 


I 


Mach.  Shop 


Mach. 
"    Hl'p... 


Mach. 

"    Hip.  .. 
Blacksmith.... 
Apprentice.. 


Night  Gen.  For. 


I  Men J" 


Labor  For. 


HL 


Ch'f.  Hos'L 


Labor 


Hos'l'r.  . 
"  Hl'p. 


Coal  D. Ash  Pit... 


Sta.  Eng'r.. 
Ass't.   " 
Firemen    , 


Labor  .... 
Doper  . . . 
Shop  Fire 

tjta.Kiig.J^-  Kir 


JIdach. 

"  Hl'p., 
Eng.  Insp.. 
Air  Brake. 


BoiLM'kr.. 

"     Hl'p 

"    Wash... 
'•    Hl'p...- 


Hos'l'r.      .. 
"    Hl'p 

Coal  Dock 

Ash  Pit     .. 


Average  Daily  Number  of  Mechanics 

"  "         "  Boiler  Makers 

"  "         "  Helpers 

"  Office  &  Foremen 

"  "        "  Laborers 

"  Coai-nien 

Ash-    " 

Total         "  "        "  Men  Employed     . 


.     ) 


Average  Daily  Labor  Cost  of  R.H. 

'  Coal  Dock 

Monthly R.H. 

Coal  Dock 


Daily  Number  of  Engines  Handled 
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planation  of  why  the  work  was  not  done  before  the  engin'^  left 
the  house. 

The  gang  foreman  returns  all  completed  cards  when  the  work 
is  finished.  The  incomplete  cards  are  turned  in  when  the  engine 
leaves  the  house,  or  at  the  close  of  the  work  periods.  Incom- 
plete cards  for  engines  still  in  the  house  are  turned  over  to  the 
incoming  gang  foreman  at  the  work  office.  At  the  close  of  the 
month  all  finished  work  cards  are  tied  up  in  bunches,  according  to 
the  engine  numbers,  and  sent  to  the  master  mechanic's  office, 
where  they  are  filed. 


Occasionally  some  one  is  detailed  from  the  master  mechanic's 
office  to  visit  the  enginehouses  and  check  up  the  file  cases  with  the 
work  books.  The  checking  of  these  cases  show  that  very  few  of 
the  cards  are  lost  or  misplaced.  This  is  especially  true,  since 
the  men  have  learned  that  missing  cards  will  be  traced  and  an 
explanation  required.  An  important  advantage  of  the  work  card 
file  case  is  that  it  enables  the  enginehouse  foreman  to  promptly 
and  intelligently  regulate  his  forces.  The  unfinished  work,  being 
alwavs  in  sight  in  the  case,  can  be  checked  quickly  and  enables 
him  to  determine  whether  each  class  of  work  is  ahead  or  behind. 
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Organization  Chart  and  Labor  Cost  Sheet. 

Each  month  an  organization  chart  and  labor 
cost  sheet,  similar  to  the  one  shown  in  the  illus- 
tration, is  made  out  by  each  enginehouse  foreman 
and  forwarded  to  the  master  mechanic's  office. 
This  sheet  shows  the  number  of  men  engaged  in 
each  class  of  work,  both  day  and  night ;  the  aver- 
age daily  cost  of  operating  the  enginehouse,  also 
the  coal  dock ;  and  the  average  number  of  engines 
handled  daily.  It  is  thus  possible  to  compare  the 
operation  and  efficiency  of  the  enginehouses 
month  by  month. 

If  it  is  found  by  examination  of  the  work  re- 
port case  that  one  line  of  work  is  falling  behind, 
it  may  be  seen  at  a  glance  just  how  many  men 
are  in  the  gang  and  the  necessity  for  adjustment. 
The  sheet  not  only  gives  the  master  mechanic 
valuable  information,  by  which  he  can  check  the 
operation  of  each  enginehouse,  but  the  general 
foreman,  and  the  foremen  who  assist  him  in  com- 
piling it  are  encouraged  to  observe  and  study  the 
conditions  more  closely  and  to  handle  their  forces 
to  better  advantage. 

Car  Department  Organization. 

The  car  department  is  divided  at  Toledo:  To- 
ledo and  points  east  are  under  the  jurisd'ction 
of  the  master  car  builder  at  CoUinwood,  and  all 
points  west  of  Toledo  are  under  the  jurisdic- 
tion of  the  master  car  builder  at  Englewood. 
The  master  car  builder  of  the  Eastern  division 
has  under  his  jurisdiction  car  shops  at  CoUin- 
wood, Air  Line  Junction,  Ashtabula  and  Buffalo, 
in  addition  to  repair  yards  at  several  other  inter- 
change points. 

The  organization  of  the  car  shop  at  CoUinwood 
is  clearly  indicated  in  the  diagram.  The  foreman 
of  freight  equipment  repairs  and  construction 
has  under  him  a  foreman  in  charge  of  caboose 
repairs,  foreman  of  wooden  freight  cars  and  a  / 
foreman  of  steel  cars;  the  foreman  of  the  paint 
shop  has  an  assistant  and  the  work  is  separated 
into  four  departments,  including  passenger  equip- 
ment paint  shop,  freight  car  painting,  locomotive 
painting  and  the  paint  storekeeper.  While  the 
foreman  of  locomotive  painting  is  a  member  of 
the  car  department  organization  he,  of  course,  is 
in  intimate  touch  with  the  foreman  of  the  loco- 
motive shop  and  co-operates  with  him  closely. 
The  same  thing  is  also  true  of  the  foreman  of 
locomotive  cabs  and  pilots,  who  reports  directly 
to  the  general  foreman  of  the  car  shop.  The 
chief  electrician,  chief  watchman,  foreman  of  lot 
orders  and  apprentice  school  instructor  at  Col- 
linwood  are  shown  reporting  direct  to  the  master 
car  builder;  these  men  are  also  shown  on  the 
diagram  of  the  superintendent  of  the  Collinwoo( 
locomotive  shops,  and  are  responsible  for  worl 
in  both  departments. 

Little  comment  need  be  made  on  the  rest  ol 
the  organization,  as  it  is  very  clearly  shown. 
There  is  a  division  general  foreman  who  reports 
to  the  master  car  builder  and  has  charge  of  all 
inspection  points  and  inspection  matters  at  the 
shops. 

The  master  car  builder  of  the  Western  division 
has  shops  at  Englewood  and  Elkhart.  There  are 
a  number  of  inspection  points  and  repair  points 
on  this  division  and  these  are  taken  care  of  by 
the  division  general  foreman. 

Efficiency  cards  are  made  out  by  the  various 
foremen  to  cover  every  employee  in  the  car  de- 
partment.   These  cards  are  the  same  as  used  for 
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all  shop  and  enginehouse  employees,  as  described 
in  detail  on  pages  459  and  468. 

A  classified  passenger  car  failure  report  is 
made  showing  all  delays  to  trains  of  three  min- 
utes or  more  caused  by  any  defect  on  a  car  in 
a  passenger  train.  Due  to  the  close  study  and 
analysis  of  these  reports  and  the  keying  up  of 
the  entire  organization,  a  remarkable  improve- 
ment has  been  made  during  the  past  year,  as  may 
be  seen  from  the  accompanying  table,  which' 
shows  the  miles  run  per  passenger  car  failure, 
the  total  number  of  passenger  car  miles,  the  num- 
ber of  passenger  car  failures,  and  the  percentage 
of  increase  in  the  miles  per  passenger  car  failure 
for  July,  August,  September  and  October  of  this 
year,  as  compared  to  the  same  four  months  of 
last  year. 
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ORGANIZATION  OF  THE  COLLINWOOD   LOCOMOTIVE   SHOPS. 


COLLINWOOD    LOCOMOTIVE    SHOPS. 

Referring  to  the  Collinwood  locomotive  shop  organization  dia- 
gram it  will  be  seen  that  the  direct  line  of  authority  extends  from 
the  superintendent  of  shops  to  the  assistant  superintendent  of 
shops  and  to  the  various  heads  of  departments. 

This  line  of  authority  is  carefully  followed;  all  orders  to  the 
shops  are  issued  over  the  signature  of  the  assistant  sj 
tendent  of  shops,  though  many  of  these  orders  may  be  ^ictated 
by  the  superintendent  of  shops.  All  communications  ire  ad- 
dressed to  the  immediate  superior,  i.e.,  the  erecting  or  mVchine 
foreman  will  address  the  general  foreman  and  the  general 
man  the  assistant  superintendent  of  shops.  As  the  superintendent 
of  shops  and  assistant  superintendent  of  shops  have  adjoining 
offices  and  the  same  chief  clerk,  it  is  not  necessary  for  them  to 
write  letters  to  one  another. 

It  will  be  noted  that  the  general  foreman's  organization  consists 
practically  of  those  responsible  for  locomotive  output,  except 
for  the  car  department  blacksmith  shop,  engineering  department 
machinery  repairs  and  the  manufacturing  departments  in  the  ma- 
chine and  the  tin  department. 

The  blue  print  and  material  man  is  an  experienced  draftsman 
and  shop  man.  The  blueprints  in  this  department  are  filed  with 
the  same  system  as  in  the  mechanical  engineer's  office  and  are 
issued  on  shop  checks.  The  blue  print  man  also  assists  the  gen- 
eral foreman  in  ordering  and  checking  standard  material,  work- 
ing in  harmony  with  the  shop  chief  draftsman  of  the  mechanical 
engineer's  staff. 

The  foreman  of  the  smith  shop,  with  his  assistant,  is  in  charge 
of  the  blacksmith  shop,  the  bolt  making  department,  spring  de- 
partment and  forging  machines.  They  are  also  in  charge  of  the 
forging  die  department,  including  the  making  and  repairing  of 
dies  for  the  forging  machines,  bulldozers  and  bolt  headers.  The 
general  foreman  of  the  locomotive  shop  is  the  employing  officer 
of  the  foreman  of  the  smith  shop,  although  the  smith  shop  fore- 
man is  responsible  to  the  general  foreman  of  the  car  department 
for  the  satisfactory  performance  of  car  department  blacksmith 
work  and  will  recognize  regular  orders  for  car  department  re- 
pairs direct,  without  coming  through  the  general  foreman  of 
the  locomotive  shop. 


In  like  manner  the  general  foreman  of  the  locomotive  shop  is 
responsible  for  locomotive  painting,  although  the  foreman  painter 
of  the  master  car  builder's  organization  is  the  employing  officer 
of  the,  locomotive  shop  foreman  of  painting. 

The  foreman  of  engineering  department  machinery  is  re^)on- 
sible  for  repairs  to  steam  shovels,  stationary  boilers,  pile  drivers. 
wreckers,  etc. 

The  foreman  of  the  tin,  pipe  and  copper  shop  and  the  piece- 
work inspectors  report  direct  to  the  general  foreman. 

In  studying  the  diagrsm  of  the  foreman  of  the  erecting  shop, 
it  will  be  seen  that  his  organization  is  arranged  to  correspond 
with  the  organization  in  the  machine  shop ;  each  gang  foreman  is 
in  charge  of  a  certain  class  of  repairs  on  locomotives.  To  illus- 
trate, the  foreman  of  frame  work  and  crane  service  is  responsible 
for  this  work  on  all  engines  on  the  erecting  floor.  All  work  per- 
formed by  the  main  crane  is  under  his  direction,  thus  gaining  the 
greatest  efficiency  from  the  crane.  In  the  fitting  of  shoes  and 
wedges  it  is  not  possible  for  these  parts  for  three  engines  to  be 
delivered  to  the  machine  shop  foreman  at  the  same  hour  of  the 
day,  as  these  parts  on  each  engine  are  repaired  by  the  same  men 
and  in  the  order  scheduled. 

The  stripping  of  locomotives  is  performed  by  specialists  under 
the  direction  of  the  regular  gang  foreman.  This  makes  each  gang 
foreman  directly  responsible  for  the  unnecessary  stripping  or 
taking  down  of  parts  not  called  for  on  the  work  report,  or  for 
the  breaking  of  parts  while  stripping.  While  the  work  is  being 
stripped  it  is  placed  in  metal  baskets  which  are  taken  to  the  lye 
vat,  cleaned  and  distributed  to  the  proper  departments  for  re- 
pairs. 

At  the  center  of  erecting  shop  a  special  bulletin  board  is  placed 
to  show  engines  scheduled  out  during  the  current  week  by  days. 
Where  two  or  more  engines  are  out  the  same  day  they  go  in  the 
order  marked. 

The  foreman  of  the  air  brake  department  reports  to  the  general 
foreman.  This  department  repairs  all  boiler  mountings,  includ- 
ing steam  gauges,  injectors,  lubricators,  etc.,  for  Collinwood  loco- 
motive shop;  also  similar  parts  for  the  enginehouses  under  the 
master  mechanic's  jurisdiction. 

The  shop  instructor  of  apprentices  is  a  practical  mechanic  and 
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capable  of  operating  all  machines  in  the  machine  shop.  He  de- 
votes most  of  his  time  to  the  instruction  of  machine  apprentices. 
The  time  devoted  to  any  one  individual  is  determined  by  the  ex- 
perience of  the  apprentice,  and  the  importance  of  the  operation. 
The  shop  instructor  also  keeps  a  complete  record  of  each  ap- 
prentice. 

The  machine  shop  organization,  as  stated  before,  is  arranged 
similar  to  the  erecting  shop,  and  will  be  understood  from  the 
diagram.  Each  gang  or  department  is  provided  with  a  bulletin 
board  with  the  days  of  the  week  in  the  first  or  left-hand  vertical 
column.  In  the  column  to  the  right  is  shown  the  engine  numbers, 
the  parts  of  which  must  be  repaired  and  delivered  to  the  erecting 
shop  on  each  day.  When  the  parts  are  not  delivered  on  time,  re- 
sponsibility for  the  delay  is  placed. 

The  foreman  of  common  labor  has  charge  of  all  common  la- 
borers. 

The  superintendent  of  the  brass  foundry  has  supervision  over 
the  brass  foundry  and  pattern  makers.  All  waste  products  of 
white  metals,  foundry  cinders,  skimmings,  brass  turnings,  etc.,  are 
turned  over  to  this  department,  where  the  good  material  is  sepa- 
rated from  the  waste.  The  superintendent  of  the  brass  foundry 
is  also  in  charge  of  the  journal  bearing  department.  All  second- 
hand journal  bearings  are  shipped  to  this  department ;  the  linings 
are  removed,  the  bearings  carefully  inspected  and  those  that  pass 
are  re-lined  and  again  placed  in  service.  The  brass  scrap  is  thor- 
oughly inspected  and  material  that  is  good  for  further  use  is 
sent  to  the  machine  shop,  repaired  and  again  placed  in  service. 
All  white  metals  are  mixed  and  properly  prepared  and  samples 
are  taken  and  analyzed  by  the  chemist  and  engineer  of  tests  to 
see  that  they  conform  to  the  specifications. 

The  supervisor  of  machinery  and  tools  is  responsible  for  re- 
pairs to  all  the  machinery  and  to  the  shop  piping  in  the  CoUin- 
wood  locomotive  and  car  departments. 

The  chief  electrician  is  in  charge  of  electric  power  and  lighting 
of  the  entire  CoUinwood  plant. 

The  apprentice  school  instructor  is  responsible  for  the  instruc- 
tion of  apprentices  in  the  school  room. 

The  foreman  of  the  tool  room  is  in  charge  of  the  tool  room 
and  small  tools  throughout  the  plant,  including  air  motors,  air 
hammers;  also  the  grinding  and  supplying  of  all  tools  for  ma- 
chines. 

The  chief  watchman  is  responsible  for  the  proper  protection 
and  patrolling  of  the  CoUinwood  locomotive  and  car  department 
buildings  and  grounds,  also  the  enginehouse  and  adjacent  terri- 
tory. 

ORGANIZATION  CHARTS. 

The  making  of  the  organization  charts,  considered  in  the  pre- 
vious sections  of  this  article,  often  discloses  a  weakness  in  the 
form  of  organization,  making  it  possible  to  simplify  it  and  elim- 
inate any  conflict  of  authority.  The  charts  are  not  of  prime  im- 
portance, but  they  are  helpful  because  they  show  at  a  glance  the 
jurisdiction  of  any  official  or  foreman,  and  the  proper  route  by 
which  matters  are  to  be  taken  up  with  him. 

The  important  feature  of  any  organization  is  to  have  a  definite 
and  exact  understanding  of  the  duties  of  every  man  in  it  and 
to  know  just  how  far  the  duties  of  each  extend. 

The  making  of  these  diagrams  will  direct  attention  to  the 
logical  arrangements;  after  all,  the  form  of  organization  should 
be  based  strictly  on  common  sense,  the  object  being  to  accomplish 
the  best  results  with  the  least  possible  expenditure  of  energy 
and  the  smallest  amount  of  red  tape. 

EFFICIENCY  CARD   SYSTEM. 

The  efficiency  card  system  used  in  connection  with  the  shop 
and  enginehouse  employees  is  somewhat  more  elaborate  than 
that  used  in  the  master  mechanic's  department  for  the  locomo- 
tive firemen,  as  described  on  page  459.  Several  typical  efficiency 
cards  are  shown  in  the  illustrations.  It  is,  of  course,  necessary 
to  have  concise  and  standard  definitions  for  each  of  the  items, 
and  in  order  that  each  foreman  making  out  the  cards  may  have 
:i  like  understanding  of  the  definition  of  the  words,  they  have 
been  carefully  prepared  and  are  as  follows: 


KDUCATION:    Mental  and  moral  trainine. 

3PECIAL  KNOWLEDGE: 

HO.VESTY:    Upright  disposition  or  conduct. 

MORALITY:    Accord  with  the  rules  of  rijzht  conduct. 

TEMPERANCE:     Moderation. 

'JWCT:    Ability  to  do  or  say  what  is  best  for  the  intended  effect. 

RESOURCE:    Good  at  devising  expedients. 

RELIANCE:    Sure  dependence. 

'ORESIGHT:    The  act  or  power  of  foreseeing. 

APPEARANCE:    Outward  look  or  aspect. 

MEMORY:    Mental  bold  on  the  past. 

ENERGY:    Active,  effective. 

INITIATIVE:    The  ability  or  disposition  to  take  the  lead. 

PERSISTENCE:  Steady  or  firm  adherence  to,  or  continuance  in  a  state, 
course  of  action,  or  pursuit  that  has  been  entered  upon. 

ASSERTI\  ENESS:    Affirming  confidently;  positive. 

DISCIPLINE:  To  teach  rules  and  practice  and  sccustom  to  order  and 
subordination. 

PROMITNESS:    Quickness  of  decision  or  action. 

ACCURACY:    Correctaess. 

SYSTEM:    Regular  method  or  order. 

ORGANIZATION:    A  systematic  and  regulated  whole. 

EXECUTIVE  ABILITY:  Ability  to  carry  into  effect  in  a  practical 
manner. 

These  cards  are  made  out  by  the  line  officers  for  each  of  their 
foremen  and  sent  direct  to  the  office  of  the  superintendent  motive 
power,  where  they  are  reviewed  and  placed  on  file.  The  foremen 
make  out  cards  for  each  employee  under  them  and  these  are  re- 
viewed and  placed  on  file  in  the  office  of  the  line  officer.  It  is  evi- 
dent that  in  order  to  have  these  records  accurate  the  foreman 
must  carefully  study  and  observe  each  individual  under  him.  Each 
foreman  is  supplied  with  just  enough  cards,  and  he  does  not  keep 
any  copy  of  his  reports.  He  is  thus  forced  to  observe  the  men 
more  closely  in  order  that  future  reports  may  show  accurately 
any  improvement  or  falling  off  from  the  former  ones. 

This  system  has  been  in  effect,  in  some  of  the  branches  of  the 
department,  for  three  years  and  has  shown  good  results.  First- 
class  men  with  qualities  which  make  them  eligible  for  promotion, 
are  in  this  way  discovered  and  may  be  developed  along  the  proper 
lines.  The  foremen  are  broadened  and  developed*  by  this  study, 
and  each  one  is  encouraged  to  analyze  more  closely  his  work, 
disposition  and  character.  Every  man  understands  that  these  rec- 
ords are  being  kept  and  that  they  are  studied  by  the  men  at  the 
head  of  the  department;  they  are  thus  encouraged  to  improve 
and  better  themselves.  It  is  not  unusual  to  make  a  brief  notation 
at  the  bottom  of  the  cards;  thus — "should  make  a  good  man" 
appears  on  the  card  of  one  of  the  young  men  who  is  low  in  quali- 
ties which  can  be  developed  by  application  on  his  part ;  "will  im- 
prove in  time"  and  "good  material"  are  also  among  the  notations 
on  some  of  the  cards. 

THE    CLERICAL    FORCE. 
Duties  of  the  Chief  Clerk,  or  Secretary. 

(This  section  is  condensed  from  an  outline  which  was  prepared 
for  distribution  among  the  chief  clerks  in  the  mechanical  de- 
partment.) 

The  work  of  the  secretary,  or  chief  clerk,  to  a  railroad  official 
may  be  divided  into  four  parts,  as  follows : 

First,  general  correspondence,  which  occupies  the  greater  part 
of  his  time. 

Second,  consideration  of  the  larger  details  of  the  office,  such  as 
listening  to  and  deciding  important  questions  submitted  by  sub- 
ordinates, analyzing  reports  and  improving  the  organization. 

Third,  receiving  callers. 

Fourth,  general  duties. 

First — Correspondence:  The  essentials  in  handling  corre- 
spondence are  familiarity  with  the  subjects  under  discussion ; 
regularity,  punctuality,  and  carefulness.  Too  much  emphasis 
cannot  be  placed  on  the  necessity  for  thoroughly  familiarizing 

*  .As  an  illustration  of  this  the  following  incident  is  cited.  One  of  the 
foremen  did  not  fill  in  all  of  the  iten;s  on  some  of  the  cards.  When  ques- 
tioned bv  his  superior  he  said  that  he  did  not  know  the  men  well  enough 
to  express  an  opinion.  The  cards  were  returned  to  him  and  he  was  told  to 
fill  them  in  completely.  He  should  be  able  by  talking  with  the  men  and 
sizing  them  up  closely  to  at  least  give  an  opinion  on  the  various  items. 
Before  the  next  set  of  cards  were  received  he  would  have  time  to  study 
any  questionable  points  and  to  revise  his  estimates.  He  was  frankly  told 
that  in  order  to  be  promoted  to  a  position  where  he  would  have  to  hire 
men  he  must  cultivate  the  habit  of  sizing  them  up  quickly  and  accurately. 
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INDIVIDUAL  EFFICIENCY  CARD — A  GOOD  MAN. 

oneself  with  all  the  work,  as  more  time  is  wasted  in  handling  un- 
familiar subjects  than  in  any  other  way.  The  chief  clerk  should 
be  capable  of  handling,  with  a  few  pointers,  almost  any  subject 
which  might  come  up  in  the  regular  course  of  business.    His  let- 
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ters  should  be  clear  and  concise  and  yet  of  sufficient  length  to  ex- 
plain fully  the  subjects  treated. 

Up-to-date  practice  is  for  the  chief  clerk  to  go  through  the 
correspondence  with  his  employer  each  morning  and  make  such 
notations  as  he  thinks  necessary  in  order  to  properly  reply  to  the 
letters.  Correspondence  which  is  likely  to  be  desired  in  connec- 
tion with  any  of  the  letters  should  be  attached  before  submitting 
them.  He  should  make  sure  before  submitting  either  questions  or 
statements  that  they  have  been  very  carefully  prepared  and  that 
he  has  a  full  understanding  of  their  meaning.  He  is  thus  in 
position  to  call  attention  to  any  unusual  conditions  and  to  make 
pertinent  suggestions. 

Second— Handling  of  OMce  Details:  The  first  discovery  that 
a  man  usually  makes  on  receiving  a  new  appointment  is  that  if 
the  day  consisted  of  forty-eight  instead  of  twenty-four  hours, 
and  every  hour  was  devoted  to  office  work,  there  would  not  be 
enough  time  to  meet  all  the  demands.    It  is  therefore  essential 
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INDIVIDUAL  EFFICIENCY  CARD— A  GOOD  MAN,  BUT  WOtJLD 
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A  COMBINATION  OF  TWO  EFFICIENCY  CARDS  MADE  OtTT  F<» 
AN  APPRENTICE  BY  THE  SHOP  AND  DRAWING  INSTRUCTORS, 
SHOWING  HOW  CLOSELY  THE  MARKINGS  AGREE  IN  GEN- 
ERAL, ALTHOUGH  THE  CARDS  WERE  MADE  OUT  INDEPEN- 
DENTLY, AND  WITHOUT  CONFERENCE. 

lo  economize  time  as  the  most  precious  commodity.  This  may 
best  be  done  by  adhering  closely  to  the  following  maxims : 

Subordinates  should  be  chosen  carefully  and  should  be  men 
who  can  be  relied  upon. 

Harmony  and  good  feeling  are  essential  in  all  well  regelated 
organizations  and  the  conduct  of  the  chief  clerk  is  of  prime  im- 
portance in  the  building  up  of  the  organization. 

He  must  be  fully  conversant  with  all  the  details  of  the  work, 
but  must  not  concern  himself  with  details  which  his  subordinates 
are  just  as  well  able  to  deal  with  as  he  is ;  he  should  reserve  him- 
self for  such  matters  of  moment  as  they  are  not  competent  to  de- 
cide without  his  authority  and  experience. 

Before  any  question  is  submitted  to  him  for  decision  he  should 
insist  upon  having  all  the  facts  placed  before  him,  so  that  it  will 
not  be  necessary  for  him  to  apply  his  mind  to  it  a  second  time, 
but  may  decide  it  at  once  and  for  alL 

He  should  not  attempt  to  do  two  or  more  things  at  once.    The 
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man  in  authority,  who  is  constantly  surrounded  by  a  throng  of 
subordinates  and  striving  to  meet  all  their  demands  at  once,  does 
not  accomplish  as  much  work  as  the  one  who  steadily  concen- 
trates himself  on  one  thing  at  a  time,  never  wasting  a  moment 
and  never  getting  tlurried  or  hurried. 

He  should  be  contented  and  should  not  have  his  mind  pre- 
occupied by  his  own  worries  or  fancied  grievances.  It  is  impos- 
sible to  work  to  advantage  under  such  conditions. 

The  duties  of  each  member  of  the  organization  should  be  clear- 
ly defined,  so  that  responsibility  may  be  properly  placed.  The 
organization  should  be  studied  carefully  in  order  to  cut  out  all 
lost  motion,  friction  and  unnecessary  work. 

In  order  to  develop  each  individual  to  the  fullest  extent  it  i? 
necessary  to  increase  his  responsibility  from  time  to  time,  as  the 
work  will  permit.  Initiative  must  be  encouraged  on  the  part  of 
subordinates  and  all  suggestions  received  from  them  should  be 
treated  with  deference  and  interest. 

Subordinates  should  be  carefully  studied  and  in  a  quiet  way 
should  be  coached  to  assist  them  in  improving  weak  points. 

Third — Receiving  Callers:  The  employer  is  often  judged  by 
the  conduct  of  his  secretary  or  chief  clerk.  One  of  the  most  im- 
portant duties  of  a  chief  clerk  is  at  all  times  to  receive  callers 
with  courtesy;  he  should  be  readily  accessible.  As  a  rule  all 
callers  insist  upon  seeing  the  head  of  the  department,  and  it  is 
difficult  to  get  them  to  even  disclose  the  nature  of  their  business 
to  another  person.  The  ideal  chief  clerk  will  handle  them  diplo- 
matically so  that,  if  necessary,  they  will  leave  the  office  without 
consuming  too  much  of  the  time  of  his  superior,  and  yet  feel 
that  they  have  been  well  taken  care  of. 

Fourth — General  Duties:  The  chief  clerk  must,  of  course,  have 
the  complete  confidence  of  his  employer,  and  to  retain  this  it  is 
necessary  that  all  details  be  handled  regularly,  promptly  and  care- 
fully. He  should  see  that  the  rulings  of  the  executive  head  of  the 
department   are   promptly    and   properly   promulgated    and   that 


they  are   followed  by  the  other  members  of  the  organization. 

The  chief  clerk  to  the  superintendent  of  motive  power,  at 
Cleveland,  holds  stated  meetings  with  the  chief  clerks  of  the  vari- 
ous division  officers,  the  object  of  these  meetings  being  to  gain  a 
better  understanding  of  their  duties  and  to  keep  them  in  close 
touch  with  the  central  organization. 

The  chief  clerk  to  the  superintendent  motive  power  has  juris- 
diction over  the  entire  clerical  force  of  the  motive  power  depart- 
ment. 

THE    CLIPPING   BUREAU. 

A  clipping  bureau  has  been  established  as  a  permanent  feature 
and  in  the  campaign  of  education  for  building  up  the  organization 
it  played  a  prominent  part.  All  the  technical  papers  and  maga- 
zines are  carefully  examined  by  a  man  especially  qualified  and 
articles  of  interest  to  any  official  or  foreman  are  marked  .ind  a 
page  reference  made  on  the  outside  cover.  This  is  especially 
true  of  articles  in  any  way  relating  to  organization  problems.  The 
papers  are  circulated  and  when  finally  returned  to  the  office  the 
articles  are  clipped  and  filed  under  their  respective  subjects  for 
reference.  Extracts  of  important  articles  are  often  reprinted 
or  extra  copies  of  the  paper  in  which  they  appear  are  obtained 
and  sent  to  the  various  officials.  In  some  instances  they  arc 
asked  to  give  a  written  opinion  of  the  article  in  question. 

The  idea  of  efficiency  cards  was  discovered  in  this  manner,  a 
like  system  being  in  use  in  a  large  department  store,  the  handling 
of  which  was  described  in  one  of  the  journals.  Much  of  the  sub- 
ject matter  in  the  article  on  duties  of  the  chief  clerk  was  collected 
from  the  clipping  file. 

In  addition  to  the  general  library  in  the  office  of  the  superin- 
tendent motive  power,  branch  libraries  of  well  chosen  technical 
books  have  been  established  at  division  headquarters,  the  idea 
being  that  books  of  this  character  are  just  as  important  as  good 
machine  tools  or  other  equipment. 


THREE-PHASE  ELECTRIC  LOCOMOTIVE. 


Great  Northern  Railway. 


The  first  electric  locomotives  to  operate  under  steam  railroad 
conditions,  using  three-phase  alternating  current  for  power,  have 
recently  been  delivered  to  the  Great  Northern  Railway  by  the 
American  Locomotive  and  General  Electric  Companies  and  will 
be  used  for  hauhng  freight  and  passenger  traffic  through  the 
Cascade  tunnel.  There  are  four  locomotives  or  units  in  the 
order. 

The  Cascade  tunnel  is  somewhat  less  than  three  miles  in  length 


from  previous  locomotives  of  this  wheel  arrangement,  hov.ever, 
in  the  fact  that  the  two  trucks  are  connected  to  each  other  in  the 
center  and  incorporate  the  draft  gear  and  couplers  within  their 
frame.  In  this  way  the  whole  pulling  stress  is  delivered  directly 
through  the  truck  frames  and  does  not  come  upon  the  cab  under- 
frame  at  all.  The  use  of  the  articulated  connection,  of  course, 
alters  the  relative  positions  of  the  two  center  pins  in  rounding 
curves,  and  it  has  been  necessary  to  arrange  for  a  longitudinal 
movement  at  one  of  them,  which,  since  there  is  little  stress  on 
the  pin,  is  verj-  easily  taken  care  of. 

Four    400    h.p.    three-phase    induction    motors    are    provided, 
each    driving    one    pair    of    driving    wheels    through    a    double 


RUNNING  GEAR— GREAT   NORTHERN 

and  is  so  located  as  to  forbid  the  introduction  of  ventilating 
shafts,  which,  taken  in  connection  with  the  fact  that  there  is  a  1.7 
grade  in  one  direction  through  it,  makes  steam  locomotive  opera- 
tion very  undesirable,  particularly  in  passenger  traffic.  Electric 
operation,  however,  overcomes  this  objection  perfectly  and, 
although  electric  locomotives  will  be  used  simply  through  the 
tunnel  at  present,  plans  are  being  formulated  for  also  electrically 
operating  several  other  grades  in  the  vicinity. 

The  locomotives,  as  can  be  seen  in  the  illustration,  are  of  the 
double  truck,  four  driver  type  and  weigh  230,000  lbs.    They  differ 


THREE-PHASE    ELECTRIC    UKO.MOTIVE. 

set  of  spur  gearing,  the  secondary  circuit  to  each  motor  being 
mounted  on  a  shaft  which  carries  a  pinion  gear  at  each  end. 
These  pinions  mesh  with  gear  bands  shrunk  on  an  extension  of 
the  driving  wheel  centers,  the  gear  ratio  being  i  to  4.28.  The 
motors  are  wound  for  eight  poles  and  when  operated  at  25  cycles 
have  a  synchronous  speed  of  375  r.p.m.,  which  gives  a  locomo- 
tive speed  of  about  15J/2  miles  per  hour.  The  trolley  voltage 
will  be  at  6,600  volts,  which  is  transformed  to  500  volts  for  use 
at  the  motors.  ' 

The  truck  frames  are  of  cast  steel  and  are  made  very  heavy 
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and  substantial.  There  was  no  desire  to  save  weight  at  any  point, 
as  it  was  even  necessary  to  a<M  extra  ballast  to  the  locomotive  to 
obtain  sufficient  adhesion.  The  frames  of  the  two  trucks  arc  in- 
terchangeable, although  the  equalizing  systems  arc  different.  Both 
trucks  carry  semi-elliptical  springs  over  the  journals,  which  in 
one  case  are  equalized  together  on  one  side  of  the  truck,  and  in 
the  other  are  equalized  across  the  trucks,  the  two  springs  over  the 
journals  on  the  same  axle  being  equalized  together. 

The  arrangement  of  the  apparatus  and  controlling  devices 
within  the  cab  of  the  locomotive  has  been  made  as  simple  as 
possible.  The  transformers,  contactors,  blowers,  air  compressors, 
etc.,  are  placed  within  a  llreproof  compartment  located  in  the 
center  of  the  cab,  having  a  wide  passage-way  on  all  sides.  The 
engineer's  controller  and  indicating  apparatus  arc  located  in  the 
usual  place  in  the  right-hand  corner  on  either  end.  The  trans- 
formers are  of  the  air-cooled,  two-coil  type,  a  motor-driven  cen- 
trifugal blower  being  provided,  which  gives  low  pressure  air  for 
cooling  the  transformers,  contactors  and  motors.  It  might  be 
mentioned  that  the  designers  of  the  electrical  features  of  this 
locomotive  were  not  hampered  by  a  desire  to  obtain  greait 
economy,  since  a  liberal  supply  of  power  is  obtained  from  a 
hydro-electric  plant  located  on  the  Wenatchee  River,  about  30 


miles  away.  The  current  is  iransniitted  at  30,000  volts,  and 
stepped  down  by  transformer>  at  the  mouth  of  the  tunnel  to  6,6oo 
volts.  Under  those  conditions  the  electrical  equipment  couM  be 
made  of  the   simplest  and  most   substr-ntial  type. 

As  will  be  noted  in  the  illustration,  the  locomotive  is  e<iuipped 
with  four  trolleys,  two  of  which  will  l>c  use<l  for  operation  in 
cither  direction,  the  rail  being  employed  as  a  third  conductor. 
One  of  the  advantages  of  tlie  three-phase  equipment  is  the  ten- 
dency to  operate  at  a  constant  speed,  which  in  this  case  is  about 
15  miles  per  hour.  In  going  <lown  grade  this  spee<l  is  maintained 
by  the  regenerative  tendency  of  the  motors,  which  will  return 
a  certain  amount  of  energy  to  the  supply  >ystem. 

The  locomotives  under  test  have  shown  themselves  to  W  capable 
of  exerting  three  times  the  guarantec<l  full  load  running  torque 
at  any  speed  from  a  standstill  to  within  a  few  ikt  cent,  of  syn- 
chronism. 

They  have  the  following  general  dtmeiisions :     _ 

Total    weight    >.. *»..;•. ; »>•.•—  i.vv. JSO.OOO  lbs. 

Length  over  couplers   ...  ...V:. «>i>.'j>'-V... 44  ft.  S  in. 

Length   over   cab .^\^\i..:i^\:.:J,i,i::,:.-ii^^^i.. .     i<>  ft.  1  J<  in, 

Iliight  of  cah  ... 
Width  over  all  ., 
Total  whefl  l»aso 
Rigid   wheel    Iwse 


■•"    ■     .    .     •     .     ■  ,_•     •     •     •     •     *     .     ...     *..>■,.«    ».*,•.*•    •,[*     ..•    .'^    •    .    ••.  %.»    ^:.     .-..     .     I 

•.*'. ^.•.  * y  ..•*.'.•.  ....-i  ^.i  •  1*."...  »•'..  i  •.•'••»  VI.  .        31     it.    9    IB. 


14  ft. 
i...     10  ft. 


->  *  % 


•  ■*  V  • 


I  •  Vy.  •  •   . 


11  ft. 


INTERNATIONAL  RAILWAY  FUEL  ASSOQATION. 

On  November  20,  a  meeting  was  held  in  the  parlors  of  the 
Auditorium  Annex  Hotel,  Chicago,  for  the  purpose  of  forming 
a  fuel  association  for  the  railroads  of  the  United  States,  Canada 
and  Mexico.  Forty-one  persons  were  present.  It  was  decided  to 
call  it  The  International  Railway  Fuel  Association.  A  consti 
tution  and  by-laws  were  adopted ;  the  first  annual  meeting  will 
be  held  in  June,  1909. 

The  object  of  the  Association  will  be  to  advance  the  interests 
of  the  employer  by  recommending  the  adoption  of  the  best  meth- 
ods of  purchasing,  inspecting,  weighing,  distributing,  handp- 
and  accounting  for  fuel.  The  constitution  is  so  framed  as  to 
include  in  the  Association  as  associate  members,  officials  or  rep- 
resentatives of  concerns  engaged  in  the  production  of  fuel,  eithef 
coal  or  oil,  fuel  handling  devices  and  equipment,  weighing  and 
fuel  consuming  or  labor  saving  devices. 

The  following  officers  were  elected :  President,  Eugene  Mc 
Auliffe,  general  fuel  agent.  Rock  Island-Frisco  Lines,  Chicago, 
first  vice-president,  Thomas  Britt,  general  fuel  agent,  Cai'.:idi:!' 
Pacific  Ry.,  Montreal;  second  vice-president,  G.  R.  Ingcrsoll, 
purchasing  agent,  L  S.  &  M.  S.  Ry.,  Cleveland ;  secretary,  D.  B. 
Sebastian,  fuel  supervisor,  C.  &  E.  I.  R.  R.  and  E.  &  T.  H.  R.  R., 
327  La  Salle  street  station,  Chicago:  treasurer.  J.  McMaramy. 


road  foreman  of  engines,  Perc  Maniuettc  Ry.,  Grand  Ripids, 
Mich.;  executive  committet-  for  two  years,  C.  F.  Richardson, 
fuel  agent,  St.  L  &  S.  ]-.  R.  R..  St.  Louis;  S.  L.  Verkes.  fuel 
agent.  Queen  &  Crescent  System,  Lexington,  Ky. :  J.  H.  Hibben, 
fuel  agent,  M.  K.  &  T.  R.  R.,  Parsons,  Kan. 


M.  M.  AND  M.  C  B.  ODNVENTIONS. 


The  executive  committees  of  the  Railway  Master  Mechanics' 
and  the  Master  Car  Builders"  .\ssociations  met  in  New  York 
City,  on  November  20,  and  decided  to  hold  the  1909  conventions 
in  Atlantic  City,  N.  J.,  June  r6  to  25;  the  Master  Mechanics'  con- 
vention to  be  held  first. 

The  executive  committee  of  the  Railway  Supply  Manufactur- 
ers' Association  met  on  the  same  day  and  decided  upon  Young's 
Million  Dollar  Pier  for  the  place  of  the  convention  meetings  and 
the  exhibits. 

At  the  request  of  the  executive  committees  of  the  M.  M.  and 
the  M.  C  B.  Associations,  action  was  taken  by  the  executive 
committee  of  the  Railway  Supply  Manufacturers'  Association 
forbidding  the  distribution  of  souvenirs  at  the  conventions. 

Application  for  exhibit  space  should  be  made  to  Earl  G.  Smith, 
secretary  of  the  Railway  Supply  Manufacturers'  .Assn.,  345  Old 
Color y  Building,  Chicago. 
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itiaii  ill  autliority,  \vht»  i>  ct"n>t;iiitl\  >iirr'>uii<lccl  by  a  tliroiig  ut 
-ub<>nlinates  autl  striviug  to  nu't'tall  thdr  dcniuiub  at  onc«.-,  docs 
iHit  acconijdish  a>-  nnich  Work  a<  the  one  who  steadily  conccn- 
iiati's  hiiiisilt  on  uii<-  thiiii;  at  ;i  liiiu,  luvcr  wasting  a  ni'>iniiii 
and  iKVtr  yetting  llurrjcd  i>r  luirrit-d. 

lie  sliunld  be  Ct»Ht^MtL'd-and  -Imuld  iid  lia\  c  h\>  mind  pre 
uccupicd  by  hi^  uwii  worric*»- or  Amcied  ijiricvaiico.  Jt  is  iiniKis 
'.ibic  to  work  to  advantagt,-  inidci    iucli  cuiniiti«in>. 

ihe  duties  of  each  iiicrnbor  ot  the  oryanization  .>ht>uld  he  clear 
ly  dcljncd,  r<o  tliai  rcspuiisibihly   may  lie  properly  placed.     The 
<>rganizatii>ii  should  be  studied  carefully  in  order  to  cut  out  all 
J«.>st  motion,  friction  and  uniuctssary  work. 

In  order  to  develop  each  individual  to  the  iulle^i  eMeiit  it  i- 
necessary  to  increase  hi*»  n>ponsibility  from  time  to  time,  as  the 
work  will  permit,  Initiative  nnist  U  encouraged  on  I  lie  i>art  oi 
subordinates  and  all  sHgjjjestiohs  received  from  ihem  «.!iould  be 
treated   with   <lefer»  lue  and   inter*>t. 

Subordinates  shoidd  be  carefully  >tudieil  and  m  a  ([uui  way 
should  be  coached  to  ws^sist  them  nr  iniproviiig  weak  point-. 

77n></'^/^cH^tr:v«j/  C\W/i.v-j;  v  The  ciuployer  is  often  judged  b> 
the  conduct  of  his  >ec.n.tary  or  chief  clerk.  ( )ne  of  the  mo->t  irn- 
pv<rtant  dutre^  of  a  chief  ckrk  is  at  all  times  to  receive  callers 
with  courtesy:  lie  shouhl  be  readily  acces.sibljL-.  As  a  rule  all 
caller>  insist  upon  Meing  the  heiid  of  the  department,  aivd  it  is 
dilhcult  to  get  them  t(»  -.'ven  disclose  the  nature  of  their  busine-s 
to  ain>thcr  person.  'J'he  ideal  chief  clerk  will  handle  them  diplo 
matically  >(.►  that,  if  neCe>sary,  iluy  will  leave  the  ollice  without 
consuming  too  nviich  of  the  lime -of  his  sttperior,  and  yet  feel 
that  they  have  been  well  lakcii  caire.  of. 

Ft>urth~iii'in-riil  lUitics:  Khe  chief  clerk  must,  oi  course,  have 
the  Complete  coniidettce  of  his  employer,  and  to  retain  this  it  is 
neces.sary  that  all  detaiLs  be  han<lled  i'egularly,  promptly  and  care- 
inlly;  He  shotdd  see  that  the  rulings  of  the  e.Kecutive  head  of  the 
di  p.iriineiii    are    pr<'iiip'l\      nid    pr<.ptrl\     ]ironinlj.;.ileil    and    tlial 


tliev    ;ire    iollo\ve<l    li>    tile    other    iinniher>   fif    the    organiziUion. 

Ihe    chief    eUrk    to    tlic    suiierintendeiit    of    motive   power,   at 
Cleveland,  huld.s  stated  meetings  with  the  chief  clerks  of  the  vari 
ous  divisiiMi  ofVirers,  the  oliject  of  these  meetings  being  to  gain  a 
better   un<ler>tandiiig   of    their  duties  and  to   keep   them   in   close 
loiu'h    with   tile   eentr.d   organization. 

I  he  ehief  clerk  to  the  .vuperintendent  motive  power  has  juris 
diclioii  o\er  the  iiiiire  eKrieal  force  of  the  motive  power  depart- 
ment. 

THE    CLIPPING    BUREAU. 

\  clip]iiiig  bureau  lias  been  established  as  a  permanent  feature 
and  in  the  campaign  of  education  for  building  up  the  organiz.itiou 
it  played  a  proniiiuiil  p.irt.  .Ml  the  technical  pajters  and  maga- 
zines are  carefidly  ex.uiiiiied  by  a  man  especially  «iualilied  and 
articles  of  interest  to  any  otiicial  or  foreman  are  marked  and  a 
j)age  reference  made  on  the  outside  cover.  This  is  especially 
true  of  articles  in  any  wa>  relating  ti^>  organization  problems.  I  he 
p.ipers  are  circulated  and  when  finally  returned  to  the  office  the 
articles  are  clipped  and  filed  under  their  respective  subjects  for 
reference,  li.viracts  of  important  articles  are  oftiii  reprinted 
or  extra  copies  of  the  paper  in  which  they  appear  are  e»btained 
and  sent  to  the  various  olticials.  In  some  instance>  they  are 
asked  to  uive  a  written  opinion  of  the  article  in  (luestion. 

The  idea  of  efficiency  canls  was  <liscovercd  in  this  manner,  a 
like  .system  being  in  use  in  a  large  department  store,  the  handling 
of  which  was  described  in  <»ne  r>f  the  journals.  Much  of  the  sub- 
ject matter  in  the  article  on  duties  of  the  chief  clerk  was  collected 
froin  the  clipping  file. 

In  addition  to  the  general  lihr.ir_\    in  the  office  <>i  the  superin 
teiident   motive  power,   brancii  libraries  of   well  chosen   technical 
books  have   been   established   at   <livision   headquarters,   the   idea 
lieing  that  books  of  this  character  are  just  as  important  as  goo<I 
inacliiiie  leH.ls  (.r  other  ei|iiipnu  iil. 


THREE  PHASE  ELECTRIC   LOCOMOTIVE. 


(.ikKAT    XoRHlKk.V    K.VH.VV.VV. 


Tlie  fir>l  electric  locomotives  to  operate  under  steam  railroad 
conilitions,  using  three-phase  alternating  current  for  power,  have 
recently  been  deKvered  to  the  Great  Northern  Railway  by  the 
.\merican  Locomotive  and  (ttneral  Klcctric  Companies  and  will 
be  used  fur  hauling  freight  and  passenger  traffic  through  tlu 
Cascade  lunitel.  There  arc  four  loconiotives  or  uiiit-  in  the 
'  irder. 

The  Cascade  ttmnel  i^  somewhat  less  than  three  miles  in  length 


from  previous  locomoii\»s  of  t]ii>  whv-el  arrangement,  however, 
in  the  fact  tli.il  the  two  trucks  are  connected  to  each  other  in  the 
center  .-'nd  incor|»orate  the  draft  gear  and  couplers  within  their 
frame.  In  this  way  the  whole  pulling  stress  is  delivered  diroctlv 
through  the  truck  frames  and  dou^  not  come  upon  the  cab  under- 
frame  at  all.  rile  use  of  the  articulated  connection,  of  course. 
alters  the  relative  positions  of  tin  two  center  pins  in  rounding 
curves,  .md  it  has  been  necessary  to  arrange  for  a  longitudinal 
movement  at  one  of  tiiem,  which,  sime  there  is  little  stress  on 
the  i>iii.  is  ver\    easily  taken  care  of. 

lotir    400    \\.]).    three  iihase    indiution    motors    are    provided, 
eacli    driviiiu    oiu     )t.-iir    of    drivins.;    wheels    throngh    a    double 


lu  :<  ,vi  .vti-  ,t,k.  VK — uKK.vr  \f ik  r  11  i;k .\ 

and  is.  so;  located  tts-:.to  forbid  the  irttrodnctiaii;©.!  . ventilatiiii.i 
shafts,  whieh,  taken  in  c<inneetion  with  the  fact  1h.it  (here  is  a  1.7 
grade  in  one  directii.>n  through  it,  makes  steam  locomotive  opera 
tion  very  undesirable,  particularly  in  passenger  traflic.  Klectric 
operation,  liowever,  ovfcrcotnes  this  objection  perfectly  and, 
although  electric  locomotives  will  be  used  simply  through  the 
tunnel  at  present,  plans  are  being  formulatcttforalsQ  electrically 
operating  several  other  grades  in  tlie  vicinity,         ' 

The  locomotives,  as  ..can  be  Seen  in  the  illustr.ition.  are  of  the 
double  truck,  four  driver  type  and  weigh  230,000  ll>s.    They  difTer 


TIIKMI     IMIVsK.    KJ.MTKH      loiOMoTIVK. 

set  of  spur  gearing,  tlu  sicondary  circuit  to  eaeii  motor  being 
iiiomued  on  a  shaft  wliicli  carries  ;i  pinion  gear  at  each  end. 
i  liese  pinions  mesh  with  gear  bands  >hrunk  on  an  extension  of 
the  driving  wheel  centers,  the  giar  ratio  being  1  to  4.28.  The 
motors  are  wound  for  tight  poles  ;iiul  when  operated  at  25  cycles 
have  a  synchronous  spee<l  of  ^i/^  r.p.m.,  which  gives  a  locomo 
live  speed  of  about  i.s'l-  miles  per  hour.  The  trolley  voltage 
will  be  at  (),(MX)  volts,  which  is  transformed  to  ;oo  volts  for  use 
at  the  motors. 

The  truck   frame*-  are  of  cast   steel  and  are  made  very  heavy 
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and  Mib»>taii!i;il.  Ilitrc  was  ii<>  'K>iri  t>i  -;«vi-  wi'ijitit  at  any  jMiint, 
as  it  was  i-viii  lUiHssnry  ti>  a<lfl  extra  h.'.lla-t  t'»  tin-  locdunttivt-  ttt 
obtain  sufticiriu  adlusiun.  I  !v>.  traiiK.-^  ot  the  two  trucks  arc  in- 
tcrchangcal)K .  aliliouKli  ili<  i((iializinir  •>> sti-nis  arc  »liffcrciit.  F;oth 
trucks  carry  scmi-cllipiioal  sprinjrs  owr  ilio  journals,  whicli  in'., 
one  case  are  equalized  ti.igelher  on  one  side  «.•(  tiie  truck,  ami  in 
the  other  are  cqualizetl  acros<  the  trneks,  the  two  ■~i>rinRi?  t#ver.tlie 
journals  on  the  same  axlv  betng  equalized  together.  '  .  V.  ■  "  -' 
Tile  arrangement  of  the  apparatus  and  con tti>lUiig  devices 
withiti  the  cab  of  tlie  locoiiiolivc  has  bcoi)  made  as  shiir»le;  as 
possible.  The  tr.insfornur'^.  contactor-.  Mtiwer>-.  air  compressors, 
etc.,  are  placed  within  a  nreproof  compartment  located  in  the 
center  of  the  cab.  having  <i  wide  passrlge-way  on  all  sides,  Tiic 
engineer's  controller  an«l  hulicating  apparatus  arc  located  hv  the r 
usual  place  in  the  right-hand  corner  on  either  end.  The  trans- 
formers are  of  tiie  air  cooled,  two-coil  type,  a  motor-driven  cen* 
trifugal  blower  being  pro\i«Ud.  which  gives  low  pressure  air  for. 
cooling  the  transformers.  coiitacttirsatulniotQrSi  It  migln  l>c 
mentioned  that  the  designers  of  the  electrical  features  of  this 
l<)como(ive  were  not  hampered  by  a  <lesire  to  obt.iin  ureait 
economy,  since  a  lilieral  supply  of  power  is  obtained  from  a 
hydro-electric  plant   located   on    the    W'en.itchee   Fiiver.   abotit'V^^^ 


miles   away.     The  eurreJir  vi<  ifaiiytniitvd  |a  -^^^  ajii*l 

stepped  down  by  trai)-fornKT--  at  the  inoipji  i'»t  tfie  .nrim«>  :o>>.fi<^^ 
volts.  L'udtT  tho>>e  condition-  the  ehctrical  e«!Uip-'  - '•»  Ntiatl  be 
inade  -tiflhje  simple'-t  :itid  n\>.»x   substMuial  lypi.  .'-■  i 

;.'  ■  As  Avill  he  noted  in  the  iilnMnitiVm,  tJn- l«H'r»niiifrivv  j^  et(ni.';»piHl 
with  four  trolleys,  two  of  vvhiclr  >\iU  Ik-  usi^l  tor  />iRr;iti«>ii  in 
either  <lirvction.  the   rail  being  eiijpl(.\etr  Jis  a   third  ooiuln'^ff^f. 

One  of  the  advantage-  of  the  tlirve-4dia-e  efiuipiueiu   is  the  totJ- 
dency  to  oi'^raJe  at  a  copsiant  «|»!Lrvd,^vliidl  in  *!«<•  eaWe  is.  al»i;t 
15  mile-  !)er  hour.  In  goiiig  «lvny!i  j?radc  i1;i>  sjkvd.  »>  nw»i^^ 
by   the  Tegener.itive  tencKncy   e.f  thrntoj.rr-.   which  Wfll   return 
a  certain  amount  «>f  eiwrgy  10  VIk-  -upply  -yxtvui.    :- 
■flic  locoint>|ives  uivUt  re-t  ban-  *h<»wii  themsctvo'^  tot*"" >^P'tt>lc 

;  ot  exerting;  threC  fwit--^  tIh-  guaFam^ird  t«ll  lo»4  rimnnTg  ^irqiic 
at  any  s]»ee<l  trojii  a  stamlytiH  It.  Avrtliiuiivf^w  pi-r  <*ti*^..«>f  sjti- 
chronisni.^  ■-  _  ■-:.'■.'■:  ■■■:■-  "■;/-r^  -'.''V  ■'''''"'-' 

V  They  havvtlic  fr»Howitig  v:ei '"raI'ditiKi'-ifhN 

fot.iJ    v."t',;l)t.-  i... . .-. 

I,<'ntrtli  .<iv<:f  .oHtiiffr- 

^A:r^yth    iH^iL;r,^sSi,  .>....  .^^f^;?-:  .^-.-.^i.^^iii,^. 

iji  :»rht  ..fcaJi   ;.;..;..  ..V. 
\Vi.hli  ..Vi-r  ,a4r  .- ./. . . . . , 

'fftal    ulu'il    Ija-c     ,...........,..._...... 

KiaiM  wlu-A'l  ,li.->s»-  ■.  .';>.■  J..  ■■;,.*■. ..  .■■.'■..- ''. 


....•000  lbs. 

H  ft.  2  in. 

)  •  ft;  iyi  jn. 

14  ft. 

11  ft. 

.a  It.  9  in. 
....     11  f:. 


INTERNATIONAL  RAILWAY  F\JEL  ASSOCIATION. 

On  November  jo,  a  lueeiitigVvas  held  ill  the  parlors  oi,  tlw; 
Auditorium  Anue.v  Hotel,  Chicago,  for  the  purpo.-e  of  formiriR 
a  fuel  association  for  the  railroads  of  the  L'nite<l  Sl.ites,  Canada 
and  Mexico,  lorty-oiu  persons  were  preseiU.  It  was  deci«led  to 
call  it  The  International  Railway  Fiiel  Association.  .V  constt' 
tution  and  by-laws  wcrc-adoptetl^Vthc  hrst  annu.il  meeiing  wil! 
be  held  in  June,   uto^j. 

The  object  of  the  Association  will  lie  to  Advance  the  mlerc-t- 
of  the  employer  by  recomniendijig  the  ademption  of  the  best  meth- 
ods of  purchasing,  inspecting,  weighing,  distrii)Uthig.  hamll" 
and  accounting  for  fuel.  The  constitution  is  -o  framed  ris  to 
include  in  the  Association  as  a-^sociate  members,  officials  or  rep> 
resentativcs  of  concerns  engaged  in  the  proiluctioii  of  fuel,  eitlu-f 
coal  or  oil,  fuel  han<lling  devices  and  e<|uipnutit,  weighing  ami 
fuel  consuming  or   labor   -aving  devices,  v- ^i^•.;,. ;7:;^:i^r.;;-': : 

The  following  olticers  were  elected:  T*reSidet)t,  Kugeiie  Mo<, 
Auliffe,  general  fuel  agent.  Rock  Island-l-risco  Lines,  Chiaigo . 
first  vice-president,  Tln>mas  K.ritt.  general  fuel  agent,  Gar.Kli.-:- 
Pacific  Ry.,  Montreal:  second  vice-president,  <j.R>lT»g;tr5itdl. 
purchasing  agent,  L.  S.  &  M.  S.  Uv..  CUveland:  secretary,  1).  TV 
Sebastian,  fuel  supervisor,  C.  &  i:.  1  R.  R.  and  E.  &•  T.  H.  R.  R.. 
,\2J   La    ."^alle   -treel    station.   Chicago:   treasurer.    I.   McM;ira-ny. 


ro^<t  fci<-(^nair  ^f ^tjgin^^  Mar<:i-eiie    Ry„   dr.m.i    R  n.ids 

Mich.:    executive  ve»mniittvi    for  jtwo  ycjiirs.   C    l\   Rich^irdson. 
fpcl  agouti  St;;  t.;&S,^F^^^  fuel 

agent,  Queen  &  Cresyenl  System,  l-exitij{t«ni,Ky.r  J.  JLHthben, 
fiiel  agein..it  K;:&vt.  R.  R.,  i»:,f>^ 


M.  M.  AND  M.  C.  B.  CONVENTIONS. 


the  executive  coiiHuiitees  of  the  Railwray  ^l^ster  Mechanics' 
and  the  .Via -tor  Car  Ihiilder-"  X  —  K-iation-  niet  in  New  York 
Cuy,  on  Xovember  M.  and  decided  to  hold  the  tgo9  eonvcutions 
ill  Atlantic  :CH>VX/J./JniTcM^i^  3ila>ter  Me.-hanic-'  con- 

vention to  l)e  held  iirst. 

:;  The  executive  committee  ..f  the  Railw.ay .Supply  M;uiufactur- 
ers"  .\s^oci;nion  met  on  the  ~;anie  «lay  an<l  deci.kd  upon  Young's 
.Million  Dollar  Pier  for  tlie  plriceiof  the  convention  meetijig.s  aiMJ 
ih^  exhibits. 

r  At  the  request  4 »f  the- exevniuc  conmnrtces  of  the  M.  M.  and 
the  yi.  C  B.  .\ssoci;itious.  action  wa-  takeii  by  the  executive 
committee  of  the  Railway  Supply  Manufacturers"  .Xssociation 
forbidditig  the  distribution  of  ;*.i,Hvenir>  at  the  conventions. 

Applicaiioti  for  exhibit  jtpaci^ .-hotthl  be  niaile  to  F.arl  G.  Smith. 
>ecretary  of 'the  Railway  Suitply  .\lanufaott:r<  •-•  \.. 11.^^4;  OUl 
C!)l«.)i;y   Haildiug.  Cl:icag<.. 
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Snbaerli.tionM. — $>.<•')  u  year  for  tits  United  States  and  Canada;  $2.30  a 

year  to  Foreign  Conntrtes  embraced  in  the  Lnivcrsal  Postal  Union. 
Remit  by  Express  .U'xu'v  Order,  Draft  or  Post  Office  Order. 
Jiubscription  for  tliis  paper  will  be  received  and  copies  kept  for  sale  by  the 

Post  OtI'.e  News  Co..  217   Dearborn  St.,  Chicago,  III. 

Ditmrcll  &  Uphiini.  2SS  Washington  St.,  Boston,  Mass. 

Philih  Rocder,   307  North   Fourth  St.,  St.  Louis,  Mo. 

R.  S.  Davis  &  Co.,  31(i  Fifth  Ave,  Pitisbnrg.  Pa. 

Century  News  Co.,  6  Third  St.,  S.  .Minneapolis,  Minn. 

W.    Dawson    &   Sons,    Ltd.,    Connon    St.,   Bream's  Buildings,    Lon- 
don, E.  C.  England. 


AdvertlMenien<8. — Nothing  will  be  inserted  in  this  Journal  for  pay. 
EXCFPT  IN  THE  ADVERTISING  PAOKs.  The  reading  pages  will  contain 
only  such  matter  as  we  consider  of  infcrest  t:>  our  readers. 


ContrlbutlonM. — Articles  relating  to  Motize  Power  Department  prob- 
lems, including  the  design,  construction,  maintenance  and  operation  of 
rolling  stock,  also  of  shops  ind  roundhouses  and  their  equipment  arc 
desired.  Also  cr.rly  notices  jf  owcial  changes,  and  additions  of  new 
equipment  for  Hie  road  or  the  shop,  by  purchase  or  construction. 


A  CHAT  WITH  THE  EDITORS. 

As  the  year  draws  to  a  close  it  may  ii<it  be  utiprohtable  to  look 
backward  and  study  the  changes  in  policy  and  the  improvements 
which  have  been  made  in  our  column >  during  tlie  past  year  or 
two,  with  a  view  of  forecasting  the  work  of  the  year  which  lies 
before  us.  The  splendid  work  which  has  been  done  l)y  such  men 
as  Forney.  Marshall  and  Basford  has  furnished  a  foundation  and 
given  this  journal  a  standing  wiiich  very  few  other  publications 
in  any  lield  can  have.  With  such  an  inspiration  behind  us  it  is 
little  wonder  that  it  has  been  possible  to  accomplish  several  things 
during  the  past  year,  or  two,  wiiich  have  never  before  been  at- 
tempted in  technical  journalism  and  which,  it  is  believed,  have 
effected  far-reaching  results. 

This  journal  is  the  only  one  which  devotes  its  entire  energies 
to  assisting  the  leading  officers  of  the  motive  power,  or  mechan- 
ical, department  in  uplifting  and  bringing  up  the  efficiency  of  that 
department.  Besides  keeping  its  readers  fully  informed  as  to  the 
current  progress  in  motive  power  department  matters,  including 
the  design,  maintenance  and  operation  of  locomotives,  cars  antl 
other  rolling  stock,  also  of  shops  and  roundhouses  and  the  tools 
and  appliances  used  in  connection  v.itli  them,  special  attention 
has  been  given  to  the  larger  problems,  the  proper  solution  of 
which  will  not  only  greatly  increase  the  efficiency  and  effective- 
ness of  the  motive  power  department,  but  will  eventually  place  it 
in  the  position  in  the  general  railroad  organization  which  its  im- 
portance deserves. 

4s  :4c  :(c  *  »  *  * 

There  is  no  more  important  prol)lcm  now  before  the  motive 
-power  officers  than  that  of  organization  and  during  the  past 
two  j-cars  this  matter  has  received  our  most  careful  attention, 
finally  culminating  in  the  article  on  "Organization."  which  ap- 
;pears  in  this  issue.  There  has  been  a  groat  dearth  of  published 
juif'Oxrmation  on  this  subject  and.  as  a  matter  of  fact,  but  few 
officers,  either  on  railroads,  or  in  industrial  establishments,  have 
grasped  the  subject  in  its  entirety.     Mary  instances  may  be  cited 


of  officers  who  have  fully  appreciated  some  of  the  fundamental 
principles,  but  we  believe  lliat  the  Lake  Shore  organization  pre- 
sents the  best  example  of  what  may  bo  considere<l  an  ideal  and 
well  balanced  organization. 


An  organization  can  never  become  strong  unless  it  has  some 
means  for  recruiting  and  raising  the  level  of  the  men  in  the 
ranks,  l-'or  many  years  r.iilroad  officials  have  realized  that  the 
prevailing  apprentice  svstoms  were  not  at  all  adequate,  but  it  re- 
mained for  G.  M.  Basford  to  linally  present  a  logical  solution 
to  the  question.  The  ideas  thus  presented  were  promptly  adopt- 
ed i)y  the  Xew  York  Central  Lines  and  as  soon  as  these  general 
principles  were  worked  rut  in  practice,  and  their  success  fully 
demonstrated,  a  complete  study  of  all  the  details  of  the  new  sys- 
tem was  presented  in  this  journal,  which  occupies  the  imique 
position  of  being  the  only  one  in  the  railroad  lield  which  has 
systematically  followed  up  the  matter  of  rational  apprenticeship, 
giving  its  readers  the  bcnelit  of  the  best  practice  and  most  ad- 
vanced thought  on  this  subject. 


An  organization  to  be  most  eflfective  must  be  one  in  which  the 
individual  efficiency  of  every  man  in  it  has  been  brought  to  the 
highest  possible  point.  The  bonus  system,  which  is  used  on  the 
Santa  Fe,  might  better  be  called  an  individual  efficiency  system. 
This  work,  which  was  started  in  the  locomotive  repair  shops  at 
Topeka,  has  gradually  spread  until  it  promises  eventually  to  in- 
clude every  man  in  the  motive  power  department.  The  only 
thorough  ;ind  complete  account  of  this  work,  ever  published, 
appeared  in  this  journal  in  December,  1906,  and  was  really  the 
first  one  of  the  larger  prol)lems  of  which  a  complete  study  has 
been  preseiUed  in  one  issue  of  the  jt)urnal.  rather  than  the  older 
method  of  scattering  a  large  and  important  article  over  several 
issues.  Our  readers  have  been  kept  in  touch  with  the  expansion 
of  the  betterment  work  on  the  Santa  l"e  i»y  at  least  a  dozen  other 
articles  which  have  appeared,  from  time  to  time,  during  the  past 
two  years,  and  which  were  either  gathered  from  the  observations 
of  the  editors,  or  were  prepare<l  I)y  the  pioneers  in  this  work, 
including  such  men  as  Harrington  Kmerson,  IT.  W.  Jacobs,  Clive 
Hastings,  C.  J.  Morrison.  Raffe  Emerson.  J.  F.  Whiteford  and 
J.  E.  Epler.  .V  complete  list  of  those  articles  will  be  found  in 
a  footnote  on  page  J08  of  the  June.  iyoi<.  issue.  They  include 
articles  on  the  bonus  system,  locomotive  repair  shop  organiza- 
tion and  operation,  shop  tools  and  equipment,  standardization  and 
manufacture  of  tools,  the  car  department  and  roundhouse  work. 

It  is  easy  to  build  a  new  shop  plant,  but  it  is  pretty  hard,  after 
it  is  placed  in  operation,  to  perfect  the  organization  to  got  the 
most  out  of  it.  This  matter,  and  that  of  shop  production  im- 
provements, has  received  careful  attention  in  these  columns,  and 
many  important  articles  have  appeared  between  the  time  the  bet- 
terment work  in  the  Topeka  shops  was  considered  in  December, 
1906,  and  the  description  of  the  Collinwood  shop  organization, 
in  this  issue. 

******* 

The  railroads  use  in  their  locomotives  one-quarter  of  all  of 
the  coal  which  is  mined  in  this  country  and  the  fuel  item  is  the 
largest  single  item  of  expense  in  conducting  transportation.  The 
attention  which  has  been  given  to  effecting  economies  in  fuel  has 
not  l)een  at  all  in  proportion  to  its  importance;  as  a  matter  of  fact, 
on  many  roads  it  has  been  given  practically  no  attention  ?.t  all. 
On  other  roads  some  one  phase  of  the  question,  which  has  at- 
tracted the  attention  of  the  officers,  has  been  fully  gone  into. 
Articles  which  have  been  published  relating  to  this  matter  were 
of  a  very  general  nature  or  covered  only  one  or  two  phases  of 
the  subject.  It  remained  for  the  editors  of  this  journal,  at  a  very 
heavy  expense,  to  make  a  complete  study  of  the  entire  subject, 
bringing  out  the  best  practices,  as  regards  different  features, 
which  could  be  found  on  the  various  roads  in  this  country.  This 
article,  which  appeared  in  the  April  issue  of  this  year,  has  given 
an  impetus  to  the  study  of  fuel  economy,  the  value  of  which  can 
hardly  be  overestimated. 
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Tfic  rapidly  increasing  price  of  lumber,  and  the  splendid  ser- 
\icc  which  has  been  given  by  steel  freight  cars,  has  caused  the 
officers  on  -.naiiy  roads  to  consider  the  use  of  such  equipment. 
The  most  serious  objection  to  adopting  it  was  the  matter  of  its 
maintenance  and  repair  and  the  fact  that  little  was  known  as  to 
the  life  of  such  cars.  To  meet  the  demand  for  such  informa- 
tion, several  weeks  were  given  to  a  study  of  the  question,  result- 
ing in  the  article  on  "Maintenance  and  Repair  of  Steel  Cars  on 
the  Baltimore  &  Ohio,"  which  appeared  in  the  May,  '07,  issue  of 
this  journal.  This  is  the  only  complete  study  of  the  question 
which  has  appeared,  before  or  since  that  time,  and  has  been  fol- 
lowed up  in  this  journal  by  a  similar  article  describing  the  repair 
and  maintenance  of  steel  freight  cars  on  the  Pittsburgh  &  Lake 
Erie  Railroad  (January,  1908). 

******* 

The  electrification  of  the  New  York  Central,  the  New  York, 
Xevv  Haven  &  Hartford  and  the  Pennsylvania  Railroads,  in  and 
about  New  York  City,  has  hastened  the  advent  of  the  steel  pas- 
senger car.  This  journal  has  given  greater  attention  to  steel 
passenger  car  designs  than  any  other  publication  and  has  been 
exceedingly  fortunate  in  arranging  with  Messrs.  Barba  and 
Mnger  of  the  Pennsylvania  Railroad,  at  Altoona,  for  a  com- 
plete study  of  steel  passenger  car  design,  which  has  been  run- 
ning ill  serial  form  during  the  past  year  and  will  continue  dur- 
ing the  coming  year,  becoming  even  more  interesting  as  it  goes 
into  tht-  detail  of  the  superstructure.  These  articles  will  close 
with  a  practical  example,  based  on  the  theoretical  analysis,  as 
elaborated  in  the  series. 

*  *  *  *  *  *  * 

The  drawing  room  has  never  been  given  the  consideration 
which  jt  should  have,  but  during  the  past  few  years  its  import- 
ance has  become  more  and  more  apparent  and,  as  small  roads 
have  been  formed  into  large  systems,  it  has  become  necessary  to 
entirely  reorganize  it.  We  were  fortunate  in  securing  G.  I.  Evans, 
chief  draftsman  of  the  Canadian  Pacific,  to  prepare  an  article 
on  the  drawing  room  system  in  use  on  that  road,  which  is  one 
of  the  best  on  any  road  on  this  continent.  This  article,  like 
all  of  those  previously  mentioned,  was  practically  a  pioneer  in 
its  field  and  is  the  only  complete  study  of  its  kind  which,  as 
far  as  we  have  been  able  to  find,  has  ever  been  published. 
******* 

Special  attention  has  been  given  to  the  matter  of  new  designs 
of  machine  tools,  which  have  been  brought  out  from  time  to  time, 
and  which  are  adapted  to  railroad  shop  work.  Larger  power, 
better  equipped  shops,  better  organization,  the  individual  motor 
drive,  and  high  speed  steel  have  all  combined  to  revolutionize 
the  design  of  railroad  shop  machine  tools  and  we  have  aimed  to 
keep  our  readers  fully  informed  as  to  the  developments  and  prog- 
ress in  this  field. 

******* 

The  problen;  of  the  electrification  of  steam  roads  has  been 
considered  in  such  a  way  as  to  meet  the  demands  of  our  readers. 
The  matter  of  standardization  of  locomotives,  cars  and  shop 
lools  has  been  steadily  agitated.  No  other  publication  has  given 
so  much  attention  to  the  design  of  locomotive  and  car  details.  As 
an  instance,  the  matter  of  the  Walschaert  valve  gear  may  be 
mentioned.  This  is  the  only  publication  which  has  shown  the 
(.omplete  details  of  several  of  the  more  important  applications  of 
this  gear. 

*  *  *  *  *  *  ♦ 

As  an  example  of  some  of  the  new  departures  which  have  re- 
cently been  added,  the  railroad  club  column  deserves  mention. 
This  has  met  with  the  hearty  approval  of  our  readers,  and  it  is 
the  desire  to  handle  it  in  such  a  way  as  to  increase  the  interest 
in   the  work   of  these  clubs. 

Beginning  with  this  issue  a  page  each  month  will  bo  devoted  to 
data  of  special  interest  to  the  drafting  room. 

******* 

Investigations,  which  have  been  made,  indicate  that  a  surpris- 
ingly large  number  of  our  readers  have  the  journal  bound,  and 


that  it  is  regarded  by  many  as  the  standard  reference  book  of 
the  mechanical  department.  Because  of  this,  special  attcnt'on 
has  been  given  to  the  annual  index  during  the  past  two  years, 
and  we  have  tried  to  make  the  index  for  1908  the  most  complete 
of  any  which  have  preceded  it. 


This  resume  of  the  work  of  the  past  two  years  will,  we  trust, 
gi\e  our  readers  a  good  idea  of  the  policy  and  the  spirit  which 
will  govern  the  editors  in  the  work  of  the  coming  year.  We 
wish  to  thank  you  for  the  hearty  support  which  you  have  given  us 
in  the  past  and  to  wish  you  one  and  all  a  Merry  Christmas  and  a 
Happy  and  Prosperous  New  Year. 


FUEL  ECX>NOMY. 


The  International  Railway  Fuel  Association,  which  has  recent- 
ly been  organized,  as  mentioned  elsewhere  in  this  issue,  should 
receive  the  cordial  and  hearty  support  of  railroad  mechanical  de- 
partment officials.  One  hundred  million  tons  of  coal,  or  25  per 
cent,  of  the  total  output,  is  used  in  railroad  locomotives.  Fuel 
for  locomotives  is  the  largest  single  item  of  expense  in  the  cost 
of  conducting  transportation  and  this  one  item  probably  oflFers 
a  greater  opportunity  for  saving  than  is  possible  in  any  other 
branch  of  railroading.  While  the  railroads  have  to  some  extent 
realized  the  importance  of  this  question,  jet  their  efforts  in  bring- 
ing about  economies  have  been  spasmodic  and,  generally  speak- 
ing, have  been  directed  toward  some  particular  phase  of  the 
problem  rather  than  toward  handling  it,  as  a  whole,  in  a  system- 
atic manner.  We  were  surprised,  when  making  the  study  which 
resulted  in  the  article  on  "Locomotive  Fuel  Economy,"  which 
appeared  in  the  April  issue,  to  sec  how  little  was  being  done  to 
bring  about  greater  efficiency  and  economy.  The  only  way  to 
get  the  best  results  is  to  follow  the  coal  from  its  purchase,  and 
its  production  in  the  mines,  until  it  is  consumed  in  the  locomo- 
tive. The  officers  on  many  roads  seem  to  be  blissfully  unaware 
of  the  possibilities  in  this  direction,  and  there  is  no  more  promis- 
ing field  for  a  good  lively  association.  We  extend  our  best 
wishes  for  its  success. 


ORGANIZATION. 


Undoubtedly  many  motive  power  officers,  after  reading  the 
article  on  "Organization,"  will  declare  that  they  too  have  a  gen- 
eral staflf.  As  a  matter  of  fact  the  greater  number,  of  the  roads 
in  this  country  have  officers  who  would  rightfully  form  part  of 
such  a  staflF,  but  the  staff  members  are  not  giving  nearly  the  re- 
turns they  should  simply  because  they  are  not  properly  organized 
and  do  not  work  together. 

*  *  •  •  ♦  ♦  • 

Giving  a  railroad  foreman,  or  officer,  a  vacation  of  at  least  two 
weeks,  with  pay,  is  a  profitable  investment  for  any  railroad.  It 
refreshes  the  man  and  brings  him  back  to  his  work  with  renewed 
vigor,  but  far  more  important,  it  furnishes  a  splendid  test  to  de- 
termine whether  the  organization  under  him  is  in  good  con- 
dition. As  a  fundamental  principle,  no  officer  or  foreman  should 
be  eligible  for  promotion  unless  he  has  a  man  under  him  who  can 
step  up  and  take  his  place  successfully;  his  absence  from  the 
work,  on  a  vacation,  will  demonstrate  whether  he  is  living  up  to 
this  requirement 

*♦♦♦♦*♦ 

Very  few  roads  are  making  the  most  of  their  mechanical  en- 
gineers' department.  To  make  this  department  a  success  the 
mechanical  engineer  must  be  an  executive  officer  and  must  be 
given  a  sufficient  appropriation  and  backing  to  enable  his  office 
to  anticipate  the  wants  of  the  other  branches  of  the  department 
rather  than  to  follow  far  in  the  rear,  as  is  true  in  most  cases. 
Too  much  emphasis  cannot  be  laid  upon  the  advantages  of  the 
system  which  is  in  use  upon  the  Lake  Shore. 


THE    RAILROAD    CLUBS 


Cattadian  Railway  Club  (Montreal). — Next  meeting  Tuesday, 
January  5.  Prof.  Bancroft  will  ^ve  a  lecture  on  British  Co- 
lumbia. 

At  the  meeting  held  December  i,  E.  P.  Gutelius  presented  a 
paper  on  "Steel  Rails." 

The  paper  on  freight  car  brakes,  presented  at  the  November 
meeting  by  W.  V.  Turner  and  S.  W.  Dudley,  is  probably  the  most 
complete  study  of  this  subject  ever  published.  Some  idea  of  its 
extensiveness  may  be  gained  from  the  fact  that  it  requires  103 
pages  with  two  inserts  and  fifty  illustrations.  The  paper  opens 
with  a  discussion  of  the  importance  of  the  problem  and  is  fol- 
lowed with  a  study  of  the  development  of  freight  car  air  brakes 
and  a  comparison  of  past  and  present  conditions.  This  is  fol- 
lowed by  a  description  of  the  brake  and  its  various  features.  A 
large  number  of  charts,  or  diagrams,  showing  the  results  of  dif- 
ferent tests,  are  presented  to  illustrate  the  fundamental  prin- 
ciples involved ;  to  illustrate  the  rise  and  fall  of  brake  pipe  and 
brake  cylinder  pressures  in  long  and  short  trains,  both  with  the 
old  and  the  new  equipment ;  and  to  show  the  results  of  these  im- 
provements in  actual  service. 

Secretary,  Jas.  Powell,  P.  O.  Box  7,  St.  Lambert,  near  Mon- 
treal, Can. 


Central  Railway  Club  (Buffalo). — Next  regular  meeting,  Fri- 
day, January  8. 

At  the  November  meeting  George  Wagstaflf,  formerly  super- 
visor of  boilers  of  the  New  York  Central  Lines  and  now  with 
the  American  Locomotive  Equipment  Company,  read  a  short 
paper  on  "The  Relation  of  the  Brick  Arch  to  the  Efficiency  of 
the  Present  Day  Locomotive  Boiler."  He  spoke  briefly  of  the 
history  of  the  brick  arch  and  of  the  development  of  locomotive 
boiler  design.  There  is  a  great  need  for  increased  boiler  capacity 
without  adding  materially  to  the  present  weights  and  advantage 
should  be  taken  of  every  practical  means  looking  toward  this  end. 
A  general  statement  was  made  as  to  the  advantages  of  the  brick" 
arch  and  attention  was  called  to  the  Pennsylvania  Railroad  loco- 
motive tests  at  St.  Louis  in  which  two  consolidation  engines  with 
somewhat  similar  boilers  were  tested,  one  with  a  brick  arch  and 
the  other  without.  The  front  end  arrangement  of  these  two 
boilers  differed,  but  it  was  found  that  in  the  boiler  with  the  brick 
arch  a  much  smaller  amount  of  cinders  and  sparks  were  drawn 
through  the  tubes  and  the  temperature  of  the  fire  box  was  about 
200  degrees  higher. 

Secretary,  Harry  D.  Vought,  95  Liberty  street,  New  York  City. 


New  England  Railroad  Club  (Boston). — Next  meeting  Tues- 
day, December  8.  William  F.  Garcelon  will  speak  on  "The  Rail- 
road Man  in  Politics."  The  meeting  will  be  held  at  the  Copley 
Square  Hotel — dinner  at  6 130,  meeting  called  to  order  at  8  p.  m. 

Secretary,  George  H.  Frazier,  10  Oliver  street,  Boston,  Mass. 


Xczk>  York  Railroad  Club. — The  next  meeting,  December  18, 
will  be  the  annual  "Christmas  Smoker." 

At  the  November  meeting,  the  result  of  the  letter  ballot  for 
the  election  of  officers  was  announced.  The  nominees,  mentioned 
in  our  last  issue,  were  all  elected. 

W.  J.  Harahan,  in  his  paper  on  the  elements  which  make  n 
successful  railway  official,  mentioned  the  following  essentials: 
Honesty  in  its  best  sense — a  studious  and  persistent  effort  tc 
render  just  and  fair  treatment  to  all  alike,  whether  great  or 
small;  loyalty;  the  gift  of  creating  harmony  which  results  in  co- 
operation and  teamwork;  industry,  or  earnest,  painstaking,  pa- 
tient and  persevering  effort  to  accomplish  everything  well  and 
to  do  it  cheerfully ;  thoroughness  which  in  the  end  results  in  the 


saving  of  time  and  energy;  love  of  work;  common  sense;  orig- 
inality ;  experience ;  ability  to  organize  and  systematize. 

He  mentioned  the  necessity  of  keeping  in  touch  with  condi- 
tions on  the  road ;  also  of  seeing  that  all  instructions  are  properly 
prepared,  are  understood  by  those  interested  and  lived  up  to.  The 
successful  officer  must  keep  informed  as  to  the  progress  made 
in  his  field  by  reading  current  technical  literature  and  taking 
active  part  in  technical  associations  and  clubs.  The  employment, 
treatment  and  discipline  of  men  requires  the  most  careful  con- 
sideration and  study.  The  fundamental  principles  of  bu.^iness 
which  are  applicable  to  any  successful  industrial  concern  .'ippl> 
equally  well  to  a  railroad.  Costs  should  be  carefully  studied' and 
analyzed  and  if  possible  daily  reports  as  to  the  previous  Jay's 
business,  including  labor  and  material  expenses,  should  be  .»vail- 
able.  Last,  but  not  least,  the  public  should  be  treated  with  cour- 
tesy and  frankness. 

Secretary,  Harry  D.  Vought,  95  Liberty  street.  New  York  City. 


Norther n  Railway  Club  (Dulutli,  3//H«.).^-Next  meeting  De- 
cember 2t>.  Wayne  A.  Clark,  chief  engineer  of  the  D.  &  L  R. 
R.  R.,  will  present  a  paper  on  "Concrete  and  Steel  Ore  Docks." 

Instead  of  having  the  two  papers,  mentioned  in  our  last  issue, 
for  the  November  meeting,  the  annual  meeting,  including  a  ban- 
quet and  dance,  was  held  at  Superior.  The  papers  by  Messrs 
White  and  Richards  are  now  scheduled  for  the  January  meeting. 


Railway  Club   of  Pittsburgh. — Next  meeting  Friday   evening, 
December  18. 

•  At  the  annual  meeting  in  October  the  following  officers  were 
elected :  D.  J.  Redding,  master  mechanic,  P.  &  L.  E.  R.  R.,  presi- 
dent; F.  R.  McFeatters,  superintendent.  Union  R.  R.  Co.,  first 
vice-president;  Wm.  Elmer,  Jr.,  master  mechanic,  Pennsylvania 
R.  R.,  second  vice-president;  C  W.  Alleman,  P.  &  L.  E.  R.  R., 
secretary;  J.  D.  Mcllwain,  Main  Belting  Co.,  treasurer. 

At  the  November  meeting  N.  K.  Hoffman,  superintendent  of 
car  service,  P.  &  L.  E.  R.  R.,  read  a  paper  on  "Transportation.' 
It  was  largely  of  a  historical  nature,  but  with  some  detail  as  to 
the  methods  of  shipping  and  billing  freight  over  different  rail 
roads,  and  a  prophecy  as  to  the  future  of  water  transportation 
and  its  effect  upon  rail  transportation. 

Secretary,  C.  W.  Alleman,  P.  &  L.  E.  R.  R.,  Pittsburgh,  Pa. 


Richmond  Railroad  Club. — Next  meeting  Monday,  December  14. 

Alex  Kearney's  paper  on  "Locomotive  Flues— Endurance  ol 
Materials,"  read  at  the  October  meeting,  is  a  most  interesting 
and  valuable  contribution  on  this  subject.  Although  the  different 
parts  of  locomotive  boilers  have  been  strengthened  and  rede- 
signed to  meet  the  more  severe  demands  and  service  of  recent 
years,  practically  no  change  has  been  made  in  the  flue  and  its 
method  of  application,  except  that  it  has  been  lengthened.  The 
effects  of  excessive  rolling  were  illustrated  by  photographs.  At- 
tention was  directed  to  the  guttering  of  the  flue  sheet  due  to  use 
of  the  beading  tool.  Experiments  are  now  being  made  to  see  if 
the  beading  cannot  be  done  away  with  by  using  the  reinforced 
flue  sheet,  as  shown  on  page  206  of  the  June  issue  of  this  jour- 
nal. 

The  major  portion  of  Mr.  Kearney's  paper  was  given  over  tc 
a  consideration  of  the  proper  material  for  flues.  Some  interest- 
ing experiments  were  cited  to  show  that  the  beads  at  the  firebox 
end  of  the  flue  absorb  a  certain  amount  of  sulphur  and  this  ap- 
parently shortens  the  life  of  the  flue.  Apparently  the  hot  flues 
absorb  a  certain  amount  of  the  gases  whicli  pass  through  thenr 
and  the  exact  effect  of  this  upon  the  endurance  of  the  material 
should  be  determined  and  be  taken  into  consideration  by  manu- 
facturers of  flues. 

Secretary,  F.  O.  Robinson,  8th  and  Main  streets,  Richmond,  Va. 
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St.  Louis  Railway  Club. — Xext  meeting  Friday,  December  ii. 
Samuel  D.  Webster,  freight  claim  agent  of  the  Terminal  Rail- 
road Association  of  St.  Louis,  will  present  a  paper  on  "The  Ad- 
justment of  Claims  for  Loss  and  Damage  of  Freight."  This  is 
also  the  "Annual  Christmas  Smoker";  the  meeting  will  be  held 
in  tliie  large  dining  room  of  the  Southern  Hotel. 

At  the  October  meeting  W.  G.  Besler,  vice-president  and  gen- 
eral manager  of  the  Central  Railroad  of  N.  J,,  and  the  second 
president  of  the  St.  Louis  Railroad  Club,  spoke  briefly  of  the 
opportunities  open  to  the  poor  boy ;  he  commented  at  length  upon 
the  fact  that  legislation  has  come  to  be  considered  the  grand 
panacea  to  be  invoked  to  cure  "all  the  ills  that  flesh  is  heir  to" 
and  stated  that  the  threatening  evil  of  the  present  time  is  ab- 
normal regulation.  He  showed  that  there  are  cerain  natural 
laws  governing  the  railroads  which  are  far  more  effective  than 
any  artificial  ones  which  may  be  made. 

At  the  November  meeting  John  J.  Baulch,  president  of  the 
club,  presented  a  paper  entitled  "Are  Railroad  Clubs  Worth 
While?" 

Secretary,  B.  W.  Frauenthal,  Union  Station,  St.  Louis,  Mo. 


EFFECT  OF  FLAT  WHEELS  ON  RAILS. 


H.  H.  V.\UGHAN. 


In  the  May  number  of  The  American  Engineer,  page  i88,  an 
article  appeared  by  Mr.  E.  L.  Hancock,  discussing  the  effect  of  a 
flat  wheel  on  a  rail  in  which  it  was  calculated  that  the  blow  de- 
livered by  the  wheel  was  e.xceedingly  serious  in  its  amount  and 
increased  very  considerably  with  the  speed.  This  calculation 
was  based  on  two  assumptions,  namely,  that  the  weight  carried  bjT 
the  wheel  could  be  considered  as  a  weight  concentrated  at  the 
center  of  the  axle,  and  that  the  leading  edge  of  the  flat  spot  re- 
mained in  contact  with  the  rail,  while  this  weight  described  a 
circle  around  it.  Neither  of  these  assumptions  is  justifiable.  In 
the  first  place,  allowing  that  the  wheels,  together  with  such  other 
parts  of  a  car  or  tender  as  are  carried  below  the  springs,  may  be 
considered  as  concentrated  at  the  axle,  the  body  of  the  car  is 
spring  supported  and  cannot  be  considered  as  acting  in  the  man- 
ner assumed,  and  in  the  second  place  the  edge  of  a  flat  spot  on 
a  wheel  with  any  given  weight  concentrated  at  its  center  would 
not  remain  in  contact  with  the  rail  after  a  certain  critical  speed  is 
reached. 

A  more  reasonable  method  of  considering  this  problem  is  to 
assume  that  the  weight  supported  by  each  wheel  below  the 
springs  is  concentrated  at  the  center  of  the  axle  and  that  this 
weight  is  pressed  down  by  a  force  equal  to  the  weight  sup- 
ported by  each  wheel  above  the  springs  and  these  quantities  may 
be  roughly  taken  at  i,6oo  lbs.  and  14,400  lbs.,  respectively,  giving  a 
total  weight  per  wheel  of  16,000  lbs.,  or  of  128,000  lbs.  per  car. 

On  this  basis  the  problem  has  been  thoroughly  worked  out  by 
Mr.  L.  S.  Spilsbury,  of  the  office  of  the  Engineer  of  Bridges, 
Canadian  Pacific  Railway,  whose  mathematical  discussion  is 
given  below. 

The  results  of  this  thorough  and  ingenious  analysis  are  entirely 
different  from  those  previously  obtained  and  may  be  summarized 
as  follows : 

The  striking  velocity  of  the  trailing  edge  of  the  flat  si>ot  on 
the  rail  increases  proportionately  to  the  speed  up  to  a  critical 
speed  at  which  the  leading  edge  leaves  the  rail.  This  critical 
speed  under  the  assumptfon  as  to  weights,  etc.,  specified  above,  is 
about  21  feet  per  second,  or  14.5  miles  per  hour  for  a  33-inch 
wheel. 

After  this  critical  speed  is  reached,  there  is  a  small  range  of 
higher  speeds  during  which  the  leading  edge  of  the  flat  spot 
after  leaving  the  rail  hits  it  again  almost  instantly,  then  one 
slightly  higlier  speed  at  which  the  flat  surface  strikes  the  rail, 
after  which  the  leading  edge  of  the  flat  spot,  after  leaving  the 
rail,  does  not  again  touch  it,  and  the  wheel  leaves  the  rail  until 


Western  Railway  Club  (^Chicago). — Next  meeting  Tuesday, 
December  15.  J.  J.  Hennessey,  master  car  builder  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  Ry.,  will  read  a  paper  on  "The 
.\buse  of  the  Repair  Card." 

At  the  November  meeting  Prof.  Chas.  H.  Benjamin,  dean  of 
the  School  of  Engineering  and  director  of  the  engineering  labo- 
ratory, Purdue  University,  Lafayette,  Ind.,  presented  a  paper  on 
"Flat  Spots  on  Car  Wheels."  In  analyzing  the  problem,  the  for- 
mula for  the  energy  of  impact  of  a  flat  wheel,  developed  by 
Prof.  E.  L.  Hancock  of  Purdue  University  (see  American  En- 
gineer, May,  1908,  page  188)  was  used.  Prof.  Benjamin  also  de- 
scribed a  testing  machine  with  which  experiments  could  be  made 
and  from  the  results  of  these  a  working  formula  could  be  de- 
veloped for  practical  use.  In  the  discussion  the  proof  sheets  of 
a  paper,  which  H.  H.  Vaughan  had  prepared  for  the  December 
issue  of  the  American  Engineer,  were  read  (see  page  475).  in 
which  it  was  shown  that  Prof.  Hancock's  formula  is  incorrect, 
not  being  based  on  the  proper  assumptions. 

Geo.  A.  Post,  president  of  the  Railway  Business  Association, 
addressed  the  club  on  "Railroads  and  the  Business  Revival." 

Secretary,  J.  W.  Taylor,  390  Old  Colony  Building,  Chicago,  111. 


the  trailing  edge  of  the  flat  spot  strikes  it;  this  last  condition 
continues  indefinitely  as  the  speed  increases. 

After  this  last  condition  is  reached  the  velocity  with  which 
the  trailing  edge  of  the  flat  spot  strikes  the  rail  is  constant.  It 
varies,  for  small  flats,  directly  as  the  length  of  the  flat,  directly 
as  the  square  root  of  the  ratio  between  the  total  weight  supported 
by  the  wheel  to  the  weight  below  the  springs  and  inversely  as 
the  square  root  of  tlie  radius  of  the  wheel.  For  a  33-inch  wheel 
supporting  a  total  weight  equal  to  ten  times  the  weight  below 
the  springs,  this  constant  and  maximum  striking  velocity  is  as 
follows : 

For  3    "  flat  spot .V*'W«'*. 3.8  feet  per  second. 

For  /^Yz"  flat  spot .,..,i^, .  5.7  feet  per  second. 

For  6    "  flat  spot 7.6  feet  per  second. 

The  blow  delivered  by  the  wheel  at  these  velocities  corresponds 
to  that  delivered  by  a  weight  of  1,600  pounds  falling  through 
the  following  distances: 

For  3"      flat  spot.... ,,^ ;.,>,:, ;,....,«,*..•  0.22  feet. 

For  4^"  flat  spot ...;..............l  0.50  feet. 

For  6"      flat  spot 0.89  feet. 

The  results  of  these  calculations  are  in  close  accordance  with 
practical  experience,  and  the  curious  fact  that  the  blow  deliv- 
ered by  a  flat  spot  is  constant  after  a  certain  speed  is  reached 
corresponds  with  the  sound  given  at  varying  speeds. 

The  blow  delivered  on  a  rail  by  a  flat  spot  while  severe  is  not 
to  be  compared  with  that  of  a  2,000-pound  weight  falling 
through  several  feet,  and  is  well  within  the  capacity  of  any 
sound  rail  to  withstand. 

The  regulations  of  the  Master  Car  Builders'  Association  give 
ample  protection  against  excessive  blows  and  do  not  allow 
wheels  to  run  in  a  condition  that  may  prove  injurious  to  the 
rail. 

Mr.  L.   S.   Spilsbury's  calculations  are  as   follows: 

Let  R  =  radius  of  wheel  in  feet. 

1  =  length  of  flat  spot  in  feet. 

d  =  depth  of  flat  spot  in  feet. 

V  =  velocity  of  center  of  wheel  parallel  to  rail  in  f.  s. 

V 


w  ^  angular  velocity  of  wheel  = 


r: 


P  =3  pressure  of  spring  on  wheel  when  motion  is  steady, 

in  lbs.     (This  is  assumed  constant  throughout.) 
W  =  weight  of  wheel  in  lbs. 

1* 
Then  (2  R  —  d)  d  =—  (See  Fig.  I.) 

X  «•  1 

a  = 2*  = 2  sin~* 

2  2  2R 

When  the  wheel  is  in  position  shown  in  Fig.  i  it  is  instanta- 
neously  turning  about   O,  and   the   resultant  upward   ac- 

V* 
celeration  ==  —  f.  s.  per  sec. 
R 


; 
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It  also  has  a  downward  acceleration  due  to  the  spring 

P  +  W 

g=  f. 


w 


v= 


f 


So  the  point  O  will  rise  off  the  rail  as  soon  as  — ' 
_  R 

u  e.,  when  V  >    V  f  R. 

So  the  limiting  speed,  Vu     =  V  f  R  f.  s. 
I.     Before  the  limiting  velocity  is  reached. 

V 
V,   =  striking  velocity  of  pt  P  =:  —  1. 

R 
So  for  any  given  wheel  and  flat  spot,   V,   will  increase 

C  C|  Cj  is  path  of  oeiitro  of  wheel  from 
when  C  O  is  vertical  until  C  P  is  vertieal 


1 

^\ 

rircular 

,  Parabolic 

X""""^^ 

t" 

/ 

/ 

_--^^^  Rail\ 

() 

FI<:.1 


uniformly     mitil     the     limiting     vel.     is     reached,     when 

V,=  VuX-=  i\- 
R  R 

II.     After  the  limiting  velocity  is  reached. 

Let  t  sees.  =  time  taken  from  when  O  leaves  the  rail 
to  when  P  strikes  the  rail. 

P  +  W 

Downward  accel.  of  wheel  =  f  =  g    f.  s.  per  sec. 

W 
The  motion  of  point  P  (see  Fig.  2)  is  made  up  of  two  distinct 
motions : 

(a)  Translation.    That  of  the  wheel  as  a  whole  which  moves 
Vt.  ft.  horz.  forward  and  Y2  ft.°  ft.  vert.  down. 

(b)  Rotation  of  wheel  about  its  center  through  angle  wt,  dur- 
ing which  P  moves  from  Po  down  to  the  rail  at  Pi. 

wt 
We  have  Po  Pi  =  2  R  sin  


wt 


y  —  a  ■\- 


P«  Ni  =  Po  Pi  cos  y  =  2  R  sin 


Pi  N,  =  P,  Pi  sin  y  =  2  R  sin 


wt 


wt 


cos 


sm 


Now  Li  M  +  M  P.  +  Po  Ni  =  CO  =  R 

wt 
.'.  J/^  f t'  -f  R  sin  a  +  2  R  sin cos 


=  R 


oxVz  ft*  +  R  sin  (a  +  wt)  =  R (A) 

Distance  between  points  of  departure  and  strike: 
=  OPi 

=  ON  +  NPi 
=  Vt  +  R  cos  (0  +  wt) 
At  the  instant  of  striking,  vertical  velocity  of  the  wheel 
as  a  whole  =  ft  downwards. 

The  velocity  of  P,  due  to  rotation  is  V  perpendicular 
to  Cj  P,.     Its  vertical  component  =  V  cos   (a  +  wt). 
.-.  V.  =  ft  4-  V  cos  (o  +  wt) (B) 

From  (B)  we  get: 
V,  =  ft  4-  Rw  cos  (o  +  wt) 

=  f t  +  Rw  sin  (  J—  o  —  wt  j 


=  t  (f  —  Rw")   +  Rw 
From  (A)  we  get : 

J^  ft-  +  R  cos    i a  - 

V2 


I 


e-) 

wt  J  —  R 

] 


(C) 


■^  '    ■  =  R,  since  I 


=  ft  +  Rw  (^  —  a  —  wt  j , 
very  small 


smce 


('  —  a  —  wt  )   is 


or  J^  ft*  +  R  I  I  — 
is  small. 

Substituting  in  (C)  for  t,  we  get: 

•f  —  Rw* 

V.  =<" 


a  —  wt 


) 


( 


f  +  Rw 


JI 


w  + 


Ji 


iky 


=  2  sin-'    (  nr-  JX   V  f  R 

1 
For  small  flats,  sin  ~'   : 

2R 


2R 


1 


V,    =2 


X  V  f  R 


=  Ji 


2R  R 

After  the  limiting  velocity  is  reached. 


(D) 


] 

^1                               J> 

*          ».i          *■ 

<• 

M 

^^^--^ 

j|f.t? 

•'rvv       / 
^X      / 

c, 

—  ^  -oc-wt 

Center  moves 
from  C  to  C, 

N 

0    Rail^ 

>^i              P. 

- 

KIO.J 

THK    ANGLE    IXUlLATElJ    liV     THE    GKKEK    LETTER    ALPHA    IN     THIS 
DIAGRAM   IS  DESIGNATED  BY  THE  LETTER  a   IN  THE  FORMULL 

This  shows  that  after  the  limiting  velocity  is  reached, 
the  striking  velocity  becomes  independent  of  the  wheel's 
velocity,  and  is  constant  for  any  given  wheel  and  flat  spot: 

For  any  given  wheel,  V»  varies  directly  with  the  length 
of  flat  spot. 

The  general  result  is  therefore : 

Before  limiting  velocity  is  reached 

V  \i 

V,  =  —  1,  increasing  uniformly  from  0  to  1 J  — 
R  R 

After  limiting  velocity  is  reached 

V.    =  iV- 

R 


Concrete  Road  for  Automobiles. — The  Long  Island  Motor 
Parkway,  which  will  eventually  have  a  length  of  some  60  miles 
at  about  the  axis  of  the  length  of  Long  Island,  is  a  high  speed 
automobile  road  with  a  reinforced  concrete  pavement.  At  pres- 
ent about  nine  miles  have  been  finished.  The  Parkway  is  en- 
tirely on  a  private  right  of  way,  fenced  in,  and  has  no  grade 
crossings.  The  concrete  pavement  is  22  ft.  wide  and  over  6  in. 
thick  and  is  reinforced  with  wire  mesh  placed  near  the  bottom. 
The  surface  is  left  rough  and  sufficient  lamp  black  is  used  in 
the  mixture  to  give  a  pleasing  light  gray  color.  The  roadway 
is  intended  entirely  for  automobiles  and  the  curves  are  banked 
for  a  speed  of  60  miles  per  hour.  All  curves  and  grades  are 
very  easy.    A  toll  will  be  collected  for  the  use  of  this  road. 


December,  1908. 
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MALLET    ARTICULATED   COMIOUND   LOCOMOTIVE   FOR   ROAD   SERVICE — MEXICAN   CEXTJIAL   RAILWAY. 


MALLET  ARTICULATED  COMPOUND  LOCOMOTIVE 


Mexican  Central  Railway. 


The  Baldwin  Locomotive  Works  has  recenti}'  completed  a  very 
large  articulated  compound  locomotive  for  regular  freight  service 
on  the  Tamasopo  Division  of  the  Mexican  Central  Railway.  This 
division  has  frequent  curves  of  from  15  to  22  degrees,  maximum 
grades  of  3  per  cent,  and  is  laid  with  85-lb.  rails. 

The  locomotive  is  of  the  2-6-6-2  type  and  is  very  similar  in 
every  way  to  the  five  locomotives  built  by  this  company  about  two 
years  ago  for  pushing  service  on  the  Great  Northern  Railway. 
These  engines  were  illustrated  on  page  371  of  the  October,  1906, 
issue  of  this  journal.  The  Mexican  Central  engines  are  some- 
what lighter,  weighing  but  338,000  lbs.  total  and  300,000  lbs.  on 
drivers  (both  estimated  weights),  as  compared  with  355,000  and 
316,000  lbs.  for  the  Great  Northern  engines.  This  difference  in 
weight  is  probably  largely  accounted  for  in  the  difference  in  size 
of  the  two  boilers,  the  Mexican  Central  engine  having  a  straight 
top  boiler,  70  in.  in  diameter,  while  the  Great  Northern  engine 
was  of  the  Belpaire  type  84  in.  in  diameter  at  the  front  ring. 
There  is  a  difference  of  over  20  per  cent,  in  the  amount  of  heat- 
ing service  in  the  two  cases,  made  up  practically  altogether  by  the 
difference  in  the  number  of  tubes,  as  the  length  is  the  same  in 
both  cases;  the  Great  Northern  engines  having  441-2-%  in.  tubes, 
while  the  Mexican  Central  engine  has  but  350  tubes  of  the  same 
size.  Since  oil  is  to  be  burned  in  the  latter  the  grate  is  made 
narrower  and  longer  but  gives  the  same  ratio  to  heating  surface 
as  is  found  in  the  larger  boiler.  In  other  respects  the  Mexican 
Central  engines,  although  they  are  intended  for  regular  road  ser- 
vice, differ  from  the  pushers  only  in  the  details  which  have  been 
improved  in  view  of  the  experience  gained  from  the  operation  of 
the  earlier  design.  McCarroll  air  reversing  gear  is  used;  the  trail- 
ing truck  is  equipped  with  a  special  arrangement  of  side  bearings 
and  the  reversing  gear  has  the  universal  joint  to  prevent  disturb- 
ance of  the  valve  gear  on  the  front  engines  when  curving,  all 
of  which  features  were  incorporated  in  the  former  design. 

The  tender  is  arranged  for  a  capacity  of  8,000  gallons  of  water 
and  3,500  gallons  of  fuel  oil,  the  oil  tanks  being  above  the  water 
tanks,  both  being  wedge  shaped. 

The  headlight  will  be  seen  to  have  been  located  in  an  unusual 
position  and  much  nearer  the  rails  than  has  before  been  consid- 
ered necessary  or  desirable,  even  for  slow  speed  freight  loco- 
motives. 

The  general  dimensions,  weights  and  ratios  are  as  follows : 

GENERAL    DATA.   ..■; 

Gauge    r<i»»>- i  It.   85^    in. 

Service •  •  • ,...-..-.. Freight 

Fuel     -  ; . .:^U  ...... ..y Oil 

Tractive   efl  ort - 71 ,600  lbs. 

Weight   in   wfirking  order,  estimated 33S,000  lbs. 

Weight  on  drivers,  estinat.  d . , 300,000  Ihs. 

Weight  on  leading  truck,  estimated   ..».,.♦. i.i. 19,000  lbs. 

Weight  on  trailing  truck,  estimated 19.000  lbs. 

Weight  of  engine  and  tender  in  working  order,  est 495,000  lbs. 


Wheel  base,  driving .0  ft.  S  in. 

Wheel  base,  total  44  ft.  9  in. 

Wheel  base,  engitie  and  tender 70  ft.   11  in. 

RATIOS. 

Weight  on  drivers  -=-  tractive  effort ...';^.. .^..»*.'.. 4.80 

Totalweight  -=-  tractive  effort .....1 ................... .4.70 

Tractive  effort  X  diam.  drivers  -r-  heating  surface  .v..... 878.00 

Total  heating  surface  -=-  grate  area   . '. 74.00 

Firebo.x  heating  surface  -r-  total  heating  surface,  per  cent 4.45 

Weight  on  drivers  -r-  total  heating  surface 66.50 

Total  weight  •=-  total  heating  surface   .  ..^...*>.>,. 74.50 

Volume  equiv.  simple  cylinders,  cu.  ft.   .....^V.... 20.75 

Total  beating  surface  -^  vol.   cylinders  >..«.i.v.^ 217.00 

Grate  area  4-  vol.  cylinders ....v..**.. 2.98 

CytlNDERS.    ■;  ;  ,.. 

Kind    i..i.. •'.^'^.<^.^ Mallet   Comp. 

Diameter  and  stroke ...21^  &  33  x  32  in. 

Kind  of  valves  Bal.   Slide 

WHEELS.  .. 

Driving,  diameter  over  tires   .•.Vi»i*.ii>,»>».\.»..  .66  in. 

Driving,  _tliickne.<«  of  tires ..'.'....'.  ..^  .......... .3^  in. 

Driving  journals,  main,  diameter  and  length 10^  x  12  in. 

Drtvin?  journals,  others,  diameter  and  length 10  x  12  in. 

Engine   truck   wheels,    diameter 28H  >n. 

Engine  truck,  journals  6  x  12  in. 

Trailing  truck  wheels,  diameter 2854  in. 

Trailing  truck,  journals   .....^ C  x  12  in. 

,  -  BOILER. 

otyic     '•  tf  *«•>  •V«.v  •  «  tf-4  vkw***  •••»•■••••••••■•••••••••••■  ■•■>•■■■•  .  oTTfttl^t 

Working  pressure 200  lbs. 

Outside  diameter  of  first  ring 78  in. 

FireboT,  length  and  width   123^  x  71  in. 

Firebox  plates,  thickness    3/8   &  9/16  in. 

Firebt'x,  water  space   6  in. 

Tubes,  number  and  outside  diameter   850 — 214   in. 

Tubes,  length 21    ft. 

Heating  surface,   tubes    .i...i,.k,v;,>*....i 4311    sq.   ft 

Heating  surface,  firebox 201  sq.   ft. 

Heating  surface,  total 451 2  sq,  ft. 

Grate  area CI  sq.  ft. 

.-.■■.■■.:.•■■.■:•■■>•.-■-..'      TENDER.  ■,     '■■\.~,. 

Frame    ..;...;. i'.^i...... .^i.;.'^^.. 12    in.    chan. 

Wheels,   diameter   ,, !■>...«, .■,..... S3   in. 

Journals,  diameter  and  length  ....  .v.>^,»;,-, -w^. 5j4  x  10  in. 

Water  capacity    i  i^ ., ?<>00   gals. 

Oil  capacity    ■:,.,.. ; 3500   gals. 


Supply  of  Crude  Rubber. — Many  people  are  asking  whether 
or  not  the  supply  of  crude  rubber  will  soon  be  exhausted.  I 
might  say  that  the  supply  is  practically  inexhaustible.  In  Brazil 
there  are  thousands  of  miles  not  yet  opened  up;  the  same  thing 
applies  to  Africa  and  other  sources.  Then,  again,  Ceylon  and 
the  Straits  Settlements  are  planting  trees  by  the  million.  The 
reason  rubber  has  advanced  so  rapidly  in  price  is  because  of  the 
increased  demand. — A.  D.  Thornton,  general  technical  superin- 
tendent, Canadian  Rubber  Compatiy,  before  the  Canadian  Rail- 
way Club. 


Develop  Your  Subordinates. — He  should  surround  himself 
with  the  most  capable  men  he  can  find  for  the  respective  posi- 
tions under  him.  Some  men,  by  their  actions,  seem  to  feel  that 
brilliant  subordinates  may  detract  from  them.  There  can  be  no 
more  mistaken  idea,  nor  can  there  be  a  more  short-sighted  policy. 
A  man  of  moderate  capacity,  can,  in  a  relatively  high  position, 
be  successful  with  good  and  capable  subordinates— but  a  brilliafit 
man  cannot  be  successful  with  incompetent  subordinates  because 
of  the  very  physical  impossibility  of  one  individual  knowing  the 
details  of  a  large  business.— PF.  7.  Harahan,  before  the  New  York 
Railroad  Club. 
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It  also  has  a  downward  acceleration  clue  to  tlic  f^priiip: 


w 


\  ■ 


So  the  point  O  will  rise  off  the  rail  as  soon  as  — "      f 


R 


;.  r.,  When  V^-  Y  f  R. 
So  the  liniitint?  speed,  Vu     c=;  v    f  R  f.  s. 
1.     Bct'ort-  tlu-  liniitinji  viloeitv  is  reached. 

"V 
\',   ;=^  striking  veUwity  of  pt  P  =  —  1. 

So  for  any  given  wheel  and  flat  spot,  A\   will  increase 

PCjiCjfa  Iplltli  i»t'<-t'utn'  "f  \vhft>l  from 
when  <"  ()  is  .v*Vrti<"il  until  <"  I'  i>  \erti<-!il 


ijnitormly     initil     the     lunn"'i?    ^"^''-     '^     rc.ichKJ,     when 


1 


If 


R  R 

II.     After  the  limiting  vel«K-ily  i-   reached. 

Let  I  sees.  =:   time  taken    from   when  O  leaves  the  rail 
to  when  P  strikes  the  rail. 

,■..:;,:■■;  ■■-v  -?-:•+  W, - 
Downward  accel.  of  wheel  13=  i^'zs:.'-:'    ■.';."''•  g    (^  s.  per  sec. 

The  motion  df.poiirt  P  .(§fc.:Ffe:-2^^  is  tnade  tij)  of  two  distinct 

motions:''^;!-'  \;/:{\.'i.sv'  V'- ^•''.%'- 

(a)  Translation.    That  of  the  Wheel  as  a  whole  which  moves 
Vt.  ft.  horz.  forward  and  Ij  ft."  ft.  vert.  down. 

(b)  Rotation  of  wheel  about  its  center  through  angle  wt,  dur- 
ing which  Pnioves  from  Po  d<'wii  t"  tin-  rail  at  P,. 

:",-;"  •'-■■'■.-'  wt 

We  have  Pi;P,#r  if{]^  sin  -^-- 

Wt 


^  ■    --.■  .-wt-    ■:./■-;,      wt   \ 
FV  N^::=^  p.  Ft  CP&  i:       -;  R  *<» n '— ^  crts  f  a  +  -— -  I 

Pi  N,  ==  i*,  I\  sin  r  F^^^  — —  I 

Xow  Li  14  +-:M  P,  -r  IV  Xl  =  CO  -^  R 
.".  K  ft*  -|-  I^  *>«  «  +  2  R:  sin  -^-^^  cos  I  a  + 


(a.~i)  =  .<. 


or  14  ft-  +  R  sin  (ir^Wt)  =  R i  A  ) 

Distance  between  pr>ints  of  departure  and  Strike 

.:^  OP,.  ■  -^  ■■"  ■':■  ■■■ . 

=  ON  -f-  xp. 

—  Vt  +  R  cos  (a  -;vvli 

At  the  instant  of  striking,  vertical  velocity  of  the  wheel 
a'^  a  whole  =  ft  downwards;  .  V    "   •• 

The   velocity  of   P,   <lue  to  roiatiori  M  V  pcrpen<licnl.ir 
to  C,  P,.    Its  vertical  component  =  V  cos  (a  +  wt). 
.-.  V,  —  ft  +  V  cos  (a  +  wt>, ..,...; C B) 

From  (B)  we  get : 
V,^=  ft  -f-  Rw  cos  (a  -4^;  wtV 

=  ft  4-  Rw  sin  r :;  —  ■  O;-^  wt  j 

^■-i%.-{-  Rw  (^ -rrr.  a --^  wt  ) ,  since   (^   —a  —  wt    j    is 
very  small 


1   (i  -^  Rw-|         Rw     (-^  _  a) 
Irom  (A)  we  get: 

rr 

U  \\  t 


(C) 


or 


II      :     K  c."-,    I  u         wt  Id?-  R 

"~  is  small. 

n  (C)  for  t,  we  get: 

y  ^  V    ir  f  —  Rw"                     _ 


./     -  wl 


) 


Substituting  in  (C)  for  t,  we  get 

f  —  Rw- 


<^->r^] 


J  sni 


(jj^jx    V    fR 

l"or  ^mall  )1ats,  sin      '  '■  '==■-   ''  ■  ■■ 

_'  R  J  R 


W  2 

J  li  '  R 

After  the.;  liniiiinu   \el<u-iiy   i-   reached. 


1 

.,                        1. 

\  t            > 

<■ 

M 

^^^'-'^^ 

A- 
.'ft 

1 

«-".  \\        / 

(.I'litir  mo\t's 
troin  V  to  t'l 

- 

N 

(1     Kail  ^ 

> 

^          'V^^--^ 

* 

.»■                         » 

Mil.   wui.i.   i.\i.iL.vii..i   \;\    nil.,  L,kii.K   i.fv'rfiift  ^\i.i*ir.\   i.\    1  n  rs 
lil.\*.R.\.U  I.S   nE.<lC.NATf.U  BY  THE  l.KTTKk  «   IX  THE  1-ORML'U. 

This  shows  that  after  the  liiniiing  velocity  is  riejlcfied," 
the  striking  velocity  becomes  independent  of  tiie  wheel's 
velocity,  and  is  constant  for  any  given  wheel  and  flat  spot: 

l"or  any  given  wheel,  W  varie-  directly  with  the  kngth 
of  flat  spot.  ;'  \ 

riie  general  result  is  therefore: 

liefore  liniiiing  \(l<>citv  is  reached 

V,  =^  —'I,  iiicr«;a.sin^  unilnmiU    fr«j|iH  o  ta  1«J  — 

, "-  "R  -'-:  '-"'^i:,'  y^  -•■„.■■:•■-..■■■:•■-•■;-":•■■■■  R 

.\l'lir  limiting  velocity  is  reached 

T ' 
R 


Concrete  Rd.vu  jor  Ai  lo.MiorJinvS.—  I  he  1-ong  Island  Motor 
Parkway,  which  will  eventually  have  a  length  of  some  6o  miles 
at  about  the  axis  of  the  length  of  Long  Island,  is  a  high  speed 
autoinobilc  road  with  a  reitiforced  concrete  pavement.  At  pres- 
ent about  nine  miles  have  been  finished.  The  Parkway  is  en- 
tirely on  a  private  right  of  way,  fenced,  hi,  and  has  no  grade 
crossings.  The  concrete  pavement  Is  22  ft.  wide  and  over  6  in. 
thick  and  is  reinforced  with  wire  mesh  placed  near  the  bottom. 
The  surface  is  left  rough  and  sufficient  lamp  black  is  used  in 
the  mixture  to  give  a  pleasing  light  gray  color.  The  roadway 
is  intended  entirely  for  automobiles  and  the  curves  are  banked 
for  a  speed  of  6o  miles  per  hour.  All  curves  and  grades  are 
very  easy.    A  toll  will  be  collected  for  the  use  of  this  road. 


f)^XF.^!BER.  1908. 
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MALLET  ARTICULATED  COMPOUND  LOCOMOTIVE 


I  4r^^*-**  4  •  •'■ 


•  '■»»•»'•■*.•? 


Mexican  CEN'tRAt  Railway. 


.*9  ft.  2  in. 
At  ft.  t  in. 
........ ..w.. 70  ft.  11  in. 


**.■*■ 


The  Baldwin  Locomotive  Works  lia-&  feccntly  cOnipletcda  very 
large  articulated  compound  locdwiiotivc  for  regular  freight  service 
on  the  Tamasoj>o  DiviMon  of  the  Mexican  Central  Railway.  This 
(Hvision  has  frequent  curves  of  from  15  to  22  dcgreesji  niaximiun 
.i^rades  of  3  per  cent,  and  is  laid  wilh  S5-lb.  rails.  ^ 

The  locomotive  is  of  the  2-6-6-2  type  and  is  vety  similar  in 
.every  way  to  the  five  locomotives  built  by  this  coutpany  about  two 
year.s  ago  for  pushing  service  on  the  Great  Northern  Railway. 
riiCise  cngineswere  iUustrated  on  |»agc  371  of  the  October,  1906, 
issue  of  this  journaL  The  Mexican  Central  engines  are  isotnc- 
wliat  lighter,  weighing  but  338,(X»o  lbs.  total  and  300,000  lbs.  on 
drivers  (both  estimated  weighls-j,  as  compare«l  with  355,000  and 
3ifi,o(jo  lbs.  for  the  Great  Xorthern  engines.  This  difference  in 
weight  is  probaljly  largelj-  accounte<l  for  in  the  difference  in  size 
of  the  two  boilers,  thcMcxican  Central  eivgirie  liaving  a  straight 
top  boiler,  70  in.  in  diameter,  while  the  Great  Northern  engine 
was  of  the  Belpairc  tyi)c  84  in.  in  diameter  at  tlie  front  ring. 
There  is  a  difference  of  over  jo  per  cent,  in  the  amount  of  heat- 
ing service  in  the  two  cases,  madeiip  practically  altogether  b3^thc 
difference  in  the  number  of  tubes,  as  the  length  is  the  sanvc  in 
l>oth  cases;  the  Great  Nortb.ern  engines  having  441-2-1-4  in.  tubes, 
while  the  Mexican  Central  engine  has  but  350  tubes  of  the  same 
size.  Since  oil  is  to  be  burned  in  the  latter  the  grate  is  made 
narrower  and  longer  but  gtyes  the,  saine  tatio  to  heating  surface 
as  is  found  in  tiie  larger  boiler.  In  other  respects  the  Mexican 
Central  engines,  although  tlicy  are  intended  for  regular  road  ser- 
vice, differ  from  the  pushers  otdy  in  tlic  details  which  have  been 
improved  in  view  of  the  experience  gaMicd  frbiri  the  operation  of 
the  earlier  <lesign.  McCarroll  air  reversing  gear  is  «sed;  the  trail- 
ing truck  is  eijuipped  with  a  .«.pecinl  .nrangement  of  side  boaritigs 
and  the  reversing  gear  has  the  universal  joint  to  prevent  disturb- 
ance of  the  valve  gear  on  the  IriCMit  engines  when  curving,  all 
of  which  features; were  incorporated  in  the  former  design. 

The  tender  is  arranged  for  a  capacity  of  8,000  gallons  of  water 
and  3,500  gallons  of  fuel  oil,  the  oil  tanks  being  abovc  the  water 
tanks,  both  being  wedge   shaped.  '      ':   \'  ;-  •^^"•:  ■   •.  ■':^' ^-  ;  - 

The  headlight  will  be  seen  to  have  been  located  in  an  unusuat.*- 
position  and  much  nearer  the  rails  than  has  before  been  cotisid-  \ 
ered  necessary  or  desirable,  even   fo^r  ^slpw  speed-  freight  loic^ 

motives.  '     '  ';-  ,'-■'''  V-'^'-- ':>'"';■■-"■■,'•"■'■"  ,■■■■'■':'/'-':' 

The  general  dimensions,  weights  and  ratios  are  as  /oTIows:  . 


r  ^»  •  •  *;#  •■*%.« 


...4.70 
.873.00 
..74.00 
...4.45 
..66.50 
..74.50 
..20.75 
.217.00 
...2.9S 


W'jieel  hast:,  Jrivirig  4 . .'.'y »-V'.  ^  i.' . 
VVlu'cI  Iwse,  tota!  ....■..:..:.... .'. 
Wheel  ba;ie,  engi'ic  and  tender  ..    ... ...-.s-.,.. 

\RAtIOS. 

\Vd?Iit  on  drivers  -=-  tractive  efToft  --.;■-;. 4'»ii'>«.. 
'I'otal  weiclit   —  tractive  effort   ........... ..:..'';s... 

Tractive  effort   X  diam.  drivers  -^  heating  surface 

Total  heating  surface  -f-  grate  area    .; .W..^..'".  .'v.  i. 

Fjrebo.i;  heating  surfuce  -i-  total  hoatintr  surface,  per  cent 

Weisrht  on   drivers  -:-  <rtal   iieatin?  'iirface    .................... 

Total  ucight  -i-  total  hoalins  surface   ....-..:. v^**..i,.,.f,.j,. *»..,!;'» 

\olunie  equiv.  simple  cj-liucJcr--.  cu.  ft.   •■i.'i.'.Vvif.'i.'.-**^!. »<;',.;». 
Total  heating  surface    —  vol.  cylinders  ...;•■ 
<lrate  area  ■<-  vol.  cylinders »....•> 

.    .■        :,.-'---^-^:'-:..      ■  ■':   '■■■r-i:    .CYLINDERS."'                                  "'"' 
xvinO.  :*  «  .V*  «-*«.."^«-*  •.«.'*  *'i^.»  .-«  «-V^«  V« '.  Alaiit-t    Coxnp. 

Diameter  and  str^e  ."..,',..»!. >H.  .,v» V. '....•  ^^^  3*?  x  32  in. 

•Kind  of  valves   ......i. .,«;.4 ..'... .y.;.'...  .iV«^vk>.i'^«<.<.. ...:...  .Bal.   Slide 

'■''.'";'        wwEELs^.:-...;':'";.  ■';;■;;'■;■  ,/■; 

Driviiig,  diarritter  o«-er  tires   •.  f..-..  .:'.i.  .\'.-.ii..i». ..;«.-.•■,»>..  .55  in. 

Driving,  thickncvS  of  tiies  ..............  ,V.-.-..,'.  •>.,.;•>  Vi  «»-.V. ..  .3^  in. 

Driving  journals,  main,  diameter  and  length.  ...<•.■>...■•"•.-••■.•  .10 1^  x  12  in. 

Drivin"?  journal?,  others,  diameter  jnd  length.  .'.',..,,.><.•.%,..,.  ..10  x  12  in. 
Kngine   truck   wheels,   diameter'-'^  .«..>.. , 

Engine  truck,  joiirn.Tls .^ , .C. »'..., 

Tr.iilinj  truck  wheels,  diameter*.  .'i.,..>V;i_' 
Tr.-iiliug  truck,  jourtials    . .  . . .  .  . . ..  .>:.t.-.-;', 

-,:    \,'-0.''.       ':.   .  \.:-'-'      :  BOILEft.  ■^..>'"^:  -  \.  ^., 

otyte'.,  •  •  *  •  av.'*.*'.* «  •' •'« «A*-tf'. '.  .  • .  •■".  4  i  .*.>>,...  * straight 

Working  iiressur*   .'. . ..;.....  .:.f .,  .,.  i.j;;.v.'.;;>.v...i>*.w..,.., . ,  .200  Ihs. 

Outside  diameter  of  first  rinff  ^^i'^;^.\i  ^^Ji\,i^:7,ni^\:,-^;.  ^:.'^i^.,i\^.. .  .78  in. 
FircbOK,  Icnjrth  and  widrU  ...,.•...;,'>..■.-..,,-...;;>•, .■,_^x*:'tC--v.ir.*-i  '^  ~^   •"• 

l'"ircbox   plate.'?,   thickne.'-s    ,v, .  i  v..  i.^i..:;'-.-.  ..^'.vii  .-l.  ..v;.>  .  ^3/8         9/16   in. 

Firebo-ic,  vater  space   .,...,.;.•.  .v~,  ..-..>  .>..;._v»V. »■;••.».>;"'.. ...» 5  in. 

Tubes,  number  .tnd  outride  diatn<^t«fr  ...... *i,',i,k>.;.,v;..'4«'.-8«<>  —  ''/4   in. 

Tubec.    length ....,.,... .;...,.....  i-...:...!.*^!..  :...>.. .  ....  .21    ft. 

TTc.-.ting   surface,   tubes.  ../■... i'V".  V.^.,  ■;-.-;pw.'.v..i?i  :><v',>,;i^  t.-^^^^  sq.    ft. 

Heating  surface,  firelnxx  ^kj  .  •« -^  f  •  ^••> '- •  ^i"?^' *i  •?  ^J^-*  •  ••  i.-'v v  sq.   ft. 

Il;ating  surface,  total  ..i,>fi\V^ii;.lv,'iv.x*«..'.:.f^..V,>yV...-..:y^^^^^  sq,  ft. 

Cirale  area   . .,....,,  ./.j^i^W.'.^  t >.*,.. i-.vVv.^^^Ji  .'..  .y  ■....«. l'.-,,V. . .  .CI  sq.   ft. 

'■■;•-■:■;  ■■'■'   ':'■:'''.  '  'i'^^    v  ••.TJiKpER.' -;■;.':;;:'•;;•  ■"' -:  .'■'=■' ^  /-;,      ' 
rramp.    ^  *> *•.'.  i; *"»•*:•*••'.  i.^  i .".  • ...  •■.  •.»;.  *  p  .,.• . ,-•  *..!.  .  .Jiv*«.v,«c..-T».»i^^»..-1*    w^.    Chan. 
WlreeN,  dfameter   ... .... . .  . . ..  .  .^..;.vj;iVvv.^-*vi;,..i>i^vV.i«.«>-  • . .  -33  in. 

.T'lurnal.s.  diameter  and  length  .;v»V.-....r.i;i.j;;;;...\<i..iv.;*.»i....6;4  x  10  in. 

W  ater  capacity   .^:.,.,i.i,.^..,^^-..^r-ff_^^:^y,.^:l:^t'.^:.^:.fi::^^,^:^if^.  .f'^OO    gals. 
•  til   CMpacity    .  . .  ,..•.>  ._..;»-.,:..  .;.■.'.  .v-..>.i.C  I.'i  .:,V:*.ii..  i.-..;.*V.  .»..*"«. .  .3500    gat*;. 


■, 

•  •  •• 

^•*  irf'^-B-w'ii*   • 

•   ■   • 
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St;i'pLY, OF  Crude  Rubbkr.^ — Many  pc<}plc  iare«sktng:  "whether 
or  not  the  silpply  of  criide  rubber  will  soon  be  exhausted.  I 
might  say  that  the  supply  is  practically  inexhaustible.  In  Brazil 
there  are  thousands  of  miles  not  yet  opened  up;  the  same  thing 
applies  to  Africa  and  other  sources.  Then,  again,  Ceylon  and 
the  Straits  Settlements  are  planting  trees  by  the  million.  The 
rviason  rubber  has  advanced  so  rapidly  in  price  is  because  of  the 
iticreased  demand.-— .-i.  D.  Thornton,  gc»€ral  technical  suberin- 
tiudcnt,  Canadian  Rnbb<:r  Company,  before  the  Canadian  Rail- 
7<'a\  Club. 


fJENEKAL    1»\TA. 

Gauge •  -  •.'  •;.'•-.'  • 

Set* vice     * ... .  ■ .'. . .  i .  •  ■"  •  •  •  ■ "  »>..•-.  *■.■*"■• » .>  *." 

I"ucl     . ... ... ....  .>.-.....•.  '•■•,'•  •.••  ••'  '■•'".^.^■'^■.  *"' 

Tractive  efi^i't    ........ . ; ;  < ; . .  .v. '.■«■♦. ».;•..>•» 

Weig'l    in    wcrkiiic   c-der.  estimated/..'.;........ 

WVipht  oti   rlvivcr-;.   i  si  Ii  i.lti  <l    ,  .  .       ..'.■'.'..■..;,.■ 

Weight  on  leading  truck,  esiiuuitod  .x»  ,  j  .■,  .>  ;>«; 

Weight  on  trailing  truck,   estimated    .;_.!.  i-.;.ui  .■..■.:,.;,,;.■.  ,-..■.,■ 

Weight  of  encJne  and  tender  in  working  order,  est.  ....5,... 


r*    .   •  »-.,*•.-*  .   . 


.4   ft:    R»1    in. 

. . ..  . .  Freight 

Oi' 

..  .71.000  lbs. 
.  ..33-;.000  tbs. 
..300.000  U.S. 

, ..i»,ooo  U.S. 

...10.000  lbs. 
..495.000  lbs. 


pEVKLop  Your  SuBoftDiK.\TES.— He  should  surround  himself 
with  the  most  capable  men  he  can  find  for  the  respective  posi- 
itc»ns  under  him.  Some  men,  by  their  actions,  seem  to  feel  that 
brilliant  subordinates  may  detract  from  them.  There  can  be  no 
more  mistaken  idea,  nor  can  there  be  a  more  short-sighted  policy. 
.\  man  of  moderate  capacity,  can,  in  a  relatively  high  position, 
bo  successful  with  good  and  capable  subordinates — but  a  brilliant 
man  cannot  be  successful  with  incompetent  subordinates  because 
of  the  verj^  physical  impossibility  of  one  individu.-il  knowing  the 
details  of  a  large  business.— jF^^  /.  Harahan,  befoir  the  Ntzi'  York 
Railroad  Club. 
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A  LOCOMOTIVE  SCALE. 


The  American  Locomotive  Company  has  recently  installed  a 
locomotive  scale,  at  its  Schenectady  works,  with  which  the  weight 
on  each  pair  of  wheels  may  be  accurately  obtained  for  any  loco- 
motive, from  the  smallest  narrow  gauge  to  the  big  Erie  Mallet 
compound  with  eight  pairs  of  drivers.  If  a  locomotive  should 
be  built  with  a  greater  number  of  wheels,  additional  scale  units 
may  be  added. 

The  old  method  of  weighing  the  locomotive  on  an  ordinary 
scale,  obtaining  the  weight  of  different  combinations  of  wheels 
and  from  these  determining  the  weight  on  each  pair,  is  not  very 
satisfactory  or  accurate,  even  if  the  scale  is  in  first-class  con- 
dition. The  scale  at  Schenectady  is  radically  different  from  any 
which  has  thus  far  been  built :  it  is  placed  on  a  substantial 
foundation,  is  installed  in  a  special  building  to  which  only  those 


piston  is  exactly  the  same  the  distribution  of  the  weight  is  not 
in  any  way  disarranged. 

Foundation. — The  foundation  is  of  concrete;  it  is  6  ft.  SJ/^  in. 
wide  and  53,  ft.  4  in.  long  at  the  top,  and  10  ft.  8^  in.  wide  and 
55  ft.  4  in.  long  at  the  bottom.  It  is  reinforced  throughiout  with 
scrap  rods.  The  scale  platforms,  when  they  rise,  come  in  con- 
tact with  the  wheel  flanges  and  for  this  reason  the  inner  flanges 
of  the  rails  have  been  planed  off.  To  assist  in  supporting  the 
rail  and  to  keep  the  concrete  from  being  broken  away  at  the 
corners  a  plate  6  iiv  wide  and  J^  in.  thick  has  been  placed  along 
the  edge.  At  intervals  of  three  feet,  j  <  in.  anchor  plates  have 
been  placed  in  the  concrete ;  the  side  plate  is  attached  to  these 
by  means  of  3  x  3  x  J^  in.  angles.  The  rail  is  fastened  to  the 
foundation  by  anchor  bolts  spaced  at  proper  intervals.  The 
columns  upon  which  the  hydraulic  cylinders  rest  arc  14  x  15  in. 
in  section,  are  an  integral  part  of  the  foundation  and  reinforced 


LOCOMOTIVE  SCALE — .\.MERIC.\N  LOtOMOTlVE  COMP.\Ny. 


in  charge  of  the  weighing  have  access,  and  is  so  designed  that  it 
is  not  subjected  to  any  jars  or  shocks  from  locomotives  or  cars 
running  over  it. 

There  are  several  advantages  in  having  such  a  scale.  It  af- 
fords a  close  check  on  the  designers  and  estimators.  Foreign 
roads  are  very  particular  about  having  the  weights  agree  closely 
with  the  specifications  and  insist  on  having  the  actual  weight  on 
each  pair  of  drivers  checked  accurately.  Roads  which  wish  to 
build  engines  of  as  large  size  and  capacity  as  the  roadbed  will 
admit  may  be  assured  that  the  weight  on  any  pair  of  drivers 
does  not  exceed  the  desired  limit. 

As  may  be  seen  from  the  illustrations,  the  scale  consists  of 
several  (eight)  35-ton  scales,  each  carried  on  a  truck.  The  lo- 
comotive is  run  over  the  pit  on  the  permanent  track  and  a  scale 
IS  placed  centrally  under  each  pair  of  wheels.  Oil  is  forced  into 
the  small  cylinders  and  the  piston  rods,  on  which  the  platform 
is  supported,  and  the  scale  trucks  are  slowly  and  evenly  raised 
upward,  lifting  the  locomotive  clear  of  the  track.  As  the  oil 
cylinders  have  been  accurately  leveled  and  the  travel  of  each 


and  tied  to  it  by  y^  x  2  in.  straps  set  in  the  concrete.    They  are 
spaced  5  ft.  apart. 

Hydraulic  Cylinders  and  Platform. — The  cylinder  castings  set 
into  heavy  castings  which  not  only  form  caps  for  the  pillars,  but 
are  let  int«r  the  side  of  the  main  foundation  as  shown.  The  cyl- 
iaders  have  6  in.  pistons  which,  with  1,200  lbs.  pressure  per 
square  inch,  will  lift  33.6oo  lbs.  The  total  lift  of  the  twenty-two 
cylinders  is  thus  739,200  lbs.  The  pistons  arc  fitted  with  leather 
packing  rings,  as  shown.  The  hydraulic  pressure  is  furnished 
by  an  1,800  lb.  pressure  pump  driven  by  a  belt  from  a  shaft  ex- 
tending through  from  the  wheel  shop.  The  piping  is  i  in.  D.  E. 
S.  Where  it  is  necessary  for  it  to  pass  through  the  concrete 
walls,  or  pillars,  4  in.  galvanized  iron  pipe  has  been  laid  in  the 
concrete.  It  is  the  practice,  after  the  pistons  have  been  forced 
upward  to  the  limit  of  their  travel,  to  shut  off  the  pump  in  order 
to  eliminate  any  vibration  due  to  its  impulses.  Under  the  high 
pressure  used  there  is  a  slight  leakage  at  the  piston  packing  and 
imlcss  the  weighing  operations  are  conducted  very  quickly  the 
pump  has  to  be  cut  in  again  in  order  to  keep  the  locomotive  clear 
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of  the  permanent  track.  A  simple  pressure  intensitier  will  short- 
ly be  installed,  thus  overcoming  this  difficulty.  The  platform, 
which  rests  upon  the  cylinders,  consists  of  two  12  in..  40  lb. 
channels  tied  together  by  12  in.  channels  at  the  ends  and  by  3 
X.  3  X.  1/2  in.  angles,  as  shown.  There  are  angle  plates  at  each 
of  the  cross  braces  which  act  as  guides,  coming  in  contact  with 
the  castings  imbedded  in  the  sides  of  the  foundation. 

Scale  Trucks  and  Scales. — The  wheels  of  the  scale  trucks  run 
on  the  top  of  the  12  in.  channels.  The  truck  journals  are 
equipped  with  ^i  in.  cold  rolled  steel  rollers,  a  steel  bushing  being 
forced  into  the  bearing  casting.  The  wheels  are  8  in.  and  the 
journals  3J^  in.  in  diameter.  The  truck  side  frame  members  are 
of  cast  iron  and  carry  the  7  in.  I-beams  which  support  the  scale 
mechanism.  The  platform  of  the  scale  is  of  cast  steel,  care- 
fully ribbed  to  support  different  gauge  locomotives.  Because 
of  the  limitations  in  the  width  and  length  of  the  scale  it  was 
necessary  to  make  it  of  very  compact  design.  The  supports 
for  the  main  pivots  at  the  corners  are  of  cast  steel.  The  dis- 
tance of  the  bearing  pivot  from  the  main  pivot  is  only  4^  in. 
and  the  end  pivot  is  only  22,'-^  in.  from  the  main  pivot.  The 
main  lever  is  of  cast  iron.  The  line  drawings  show  clearly  how 
the  weights  are  transmitted  to  the  scale  beams. 

The  men  who  adjust  the  scale  trucks  and  take  the  weights 
descend  into  the  pit  and  by  standing  on  the  2  x  2j^^  in.  angles, 
running  lengthwise  and  attached  to  the  pillars,  can  perform  their 
duties  without  inconvenience. 

Weighing  Narroiv  Gauge  Locomotives. — To  weigh  narrow 
gauge  locomotives  arrangements  have  been  made  to  place  a  tem- 
porary rail  over  the  pit,  supported  by  struts  as  shown  by  the 
dotted  lines  on  the  cross  sectional  view.  A  cast  iron  block  will 
be  placed  on  the  scale  platform  alongside  the  track,  as  shown. 

The  general  features  of  the  scale  were  designed  by  the  engi- 
neering department  of  the  American  Locomotive  Company  and 
the  scales  were  designed  and  built  by  the  Buffalo  Scale  Com- 
pany. 


There  was  probated  on  September  29  the  will  of  Mrs.  Luther 
G.  Tillotson,  containing  bequests  of  $5,000  each  to  several  asso- 
ciations, among  them  the  American  Railway  Master  Mechanics' 
-Association  and  the  Master  Car  Builders'  Association.  Mrs. 
Tillotson's  bequest,  undoubtedly  made  at  the  request  of  L  G. 
Tillotson,  who  died  in  1885,  recalls  the  memory  of  a  fine  t>-pe 
of  railroad  supply  man.  Tillotson's  father  was  a  pioneer  builder 
of  telegraph  lines  and  the  son  became  a  telegraph  operator  in 
the  service  of  the  Erie  Railroad.  His  name  was  known,  and 
well-known,  for  many  years  and  associated  with  that  of  General 
E.  S.  Greelej-  as  dealers  in  railroad  and  electrical  supplies  on  Dx^y 
street,  New  York. 


Ihe  Brick  Arch. — In  view  of  tlie  recent  great  improvement 
in  boiler  care  and  maintenance,  in  addition  to  the  successful  ♦reat- 
ment  of  water,  and  the  successful  improvements  in  hot  water 
boiler  washing  plants,  etc.,  the  disadvantages  claimed  for  the 
brick  arch  have  almost  been  practicall}-  overcome.  From  the 
earliest  history  of  the  arch  there  does  not  seem  to  have  been  any 
question  about  its  advantages  and  its  value  in  locomotive  opera- 
tion, and  therefore,  with  the  wiping  out  of  the  disadvantages,  the 
r.on-use  of  the  brick  arch  means  the  practical  throwing  away  of 
a  large  amount  of  valuable  power.  The  arch  is  recognized  as  the 
most  efficient  device  for  reducing  the  quantitj'  of  sparks  thrown 
from  the  stack,  and,  on  this  account,  it  becomes  directly  valuable 
as  a  fuel  saver.  It  increases  the  length  of  the  flame,  and  the  finer 
fuel,  when  lifted  from  the  grate,  is  baffled  by  the  arch,  and  is 
consumed,  instead  of  passing  directly  to  the  tubes  and  out  of  the 
stack  in  the  form  of  sparks.  It  causes  more  equal  distribution 
of  the  draft  over  the  grate  and  thus  improves  the  furnace  action. 
Its  function  in  the  firebox  being  that  of  a  mixer  and  baffle,  brings 
about  a  more  complete  mingling  of  the  gases,  and  thereby  aids 
combustion,  resulting  in  a  liighcr  temperature,  and  the  produc- 
t'on  of  a  sma'ler  proportion  of  carbonic  oxide. — George  li'ag- 
slaff.  before  t'e  Cintral  Ra  L.tiy  Ciuh. 


The  new   Pennsylvania   station   in   New  York  City  will  have 
1,000,000  sq.   ft.  of  solid  masonry  floors. 


ONE    OF    THE    SC.\LE    TRLCKS. 
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A  LOCOMOTIVE  SCALE. 

riic  Anierifaii  Locomotive  Company  has  rei-nitlx  in^talkd  n 
locomotive  scale,  at  its  Schcncetady  \vork>.  with  uhioli  iho  weight 
01J  each  nair  of  wheels  may  he  accurately  ol»taituii  ftn"  any  loco 
motive,  from  the  smallest  iiarri>w  .nauj^e  in  the  hiji  Krie  Mallet 
compound  with  eight  j>airs  of  ilriver>.  If  a  locomotive  ^ht>;ilil 
in-  hiiilt  with  a  jireater  nnnilier  of  wherK.  .iddiiional  ^caK  tmit'^ 
may  he  added. 

The  old  metho<l  of  wciiihiiii;  ihi-  locomoti\i'  on  an  ordinary 
>cale.  ohiaininy  the  weight  of  ditferiiit  coniliinati«»n>  of  \vlu'il> 
and  from  tlu-r  determining  the  Ueijfht  <»n  each  pair,  is  not  \  er> 
satisfactory  or  accurate.  «A-pft  if  On-  -^cale  is  in  lirst  cla>^  con 
dition.  The  scale  at  Schenectadv  i->  radically  ditVirenl  from  ;my 
which  has  thus  far  hecn  Iniih  ;  it  i^  placerl  on  a  ^iihstantial 
toiuidation.  i>  in^talle<l  in  a  special  huilding  to  wliicii  only  ihosf 


piston  is  exactly  tiie  same  the  distrihution  of  the  weight  is  not 
in  any  way  disarranged. 

Fomidatiott. — The  foundation  is  of  concrete;  it  is  6  ft.  9>\'>  in. 
wide  and  3.^  ft.  4  in.  long  at  the  top.  and  10  ft.  S'/l-  in.  wide  and 
53  ft.  4  in.  long  at  the  hottom.  It  is  reinforced  througlunit  with 
scr.'ip  rods.  The  scale  jdat forms,  when  they  rise,  come  in  coti 
tact  with  the  wheel  flango  and  for  this  reason  the  inner  flanges 
of  the  raiN  have  hein  planed  otT.  Id  assist  in  sitppurting  tin- 
rail  and  to  keep  tlu-  concrete  from  heing  broken  away  at  the 
conurs  a  ))l;ite  (»  in-.  wi<U'  .and  'j  in.  thick  has  hitn  ]>l;iced  along 
tile  ed.Lje.  At  interv.ds  of  three  feet.  '  .  in.  anchor  plates  have 
hfi-n  placed  in  tlu-  concrete:  tlu-  sidi-  plat*.-  i>  attached  to  these 
by  means  nf  3  x  3  x  'j  in.  angles.  The  rail  is  fastened  to  tlu- 
foundation  hy  anchor  bolts  spaced  at  proper  intervals.  The 
colunms  upon  which  the  hydraulic  cylinders  rest  arc  14  x  13  in. 
in  section,  are  an  integral  part  of  the  foundation  ami  reinforce  1 


l.o(  oMollVK  Sl'AI.K— WIl  KK  W   !.«H  (IMOTIVE  CO'SII'WS 


in  char;^c  of  the  weighiiig  have  a<.Tf ss.  ;ind  i^  so  desigiu-d  ih.it  it 
is  ttot  subje'cleil  U>  any  jars  or  sh'X'ks  from  jocomotiw^  or  cars 
running  over  it. 

There  arc se"verala»|vantages  in  having  .sucli  ;i  -e.-iK.  It  af 
fortls  a  clo<e  check  on  the  designers  and  estimatiir-,  j-oreign 
roads  are  very  particular  .nbmtt  having  I  Ik-  weight  ^  agree  closely 
with  the  siK-citlcations  and  insist  on  having  the  actual  weight  on 
each  pair  of  drivers  checked  accurately.  Roads  which  wish  to 
Imild  engines  of  as  large  size"  and  capacity  as  tlie  roadheil  will 
admit  may  he  assured  that  the  weight  c«i  any  pair  of  drivers 
docs  not  exceed  the.  desired  limit. 

As  may  he  seen  front  the  illustrations,  tin-  scale  consists  of 
several  (eight)  35-ton  scales,  each  carried  on  a  truck.  The  lo 
eomotivc  is  run  over  the  pit  on  the  perm.inent  track  and  a  scale 
Is  placed  centrally  under  each  pair  of  whcils.  <  )il  is  forced  into 
the  small  cylinders  and  the  piston  rods,  on  which  the  platform 
is  supported,  aii<l  the  scale  trucks  arc  slowly  and  evenly  raised 
upward,  lifting  the  h-H>-imoiivc  clvar  of  the  tr.ick.  .\s  the  oil 
cylinders  have  been  accurately  kveled  and  the  travel  of  each 


and  tied  to  it-Uy  y'i  x  -  i".  straps  set  in  tlu-  concrete.     TIicv  are 
spaced  5  ft.  apart. 

Ifydiinilir  Cyliut/ns  ,iii(!  I'ltiffoiin. —  The  cylinder  castings  .set 
into  iiea\\  castings  which  not  onl\  form  cajts  for  tin  jnllars,  hut 
are  let  into  the  side  nf  the  m.iiii  fonnd.-ition  ;is  slmwii.  The  cyl 
inders  have  6  in.  jjisiuns  which,  witii  i,_'oo  Ihs.  pressure  per 
Mpi.ire  inch,  will  lift  .^.?,t)00  Ihs.  Tlie  total  lift  of  the  Iwentv-two 
cylinders  is  thus  r.^o.-JOo  Ihs.  Tlu-  jtistons  ;ire  fittc*!  with  leather 
|).-icking  rings.  :is  shown.  The  h\dr.inlic  pressure  is  furnished 
hy  .-ni  i.Soo  lit.  pres>,;n-e  pnm)i  (lri\en  1>\  .1  lull  from  a  sliaft  ex 
tending  through  front  the  wheel  shop.  The  pii)ing  is  i  in.  D.  1'.. 
S.  Where  it  is  necessary  for  it  to  j)ass  through  the  concrete 
walls,  or  jiillars.  4  in.  galv,ini/id  iron  pipe  h;is  heeti  laid  in  flu- 
concrete.  It  is  the  practice.  ;iHer  the  pistons  li;i\e  luen  forced 
n|>u.ir<l  to  the  limit  of  their  tr;i\el.  to  shut  otT  tlu-  pnnii)  in  ordei 
to  (liminate  any  vibration  due  to  it-  impulses.  Under  (he  high 
pressure  Used  there  is  ;i  slight  leakage  ;it  the  piston  p.icking  and 
tiidess  the  weighing  operatiotis  are  conduct e<l  very  quickly  the 
pump  has  to  be  cut  in  again  in  order  to  keep  the  locomotive  clear 


Dr.t  KMiwk.    lOiis. 
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ul  ihc  iK-rniaiuiit  irack.  A  -iiiipU'  jin-sr.rc  iiVtciisirn.r  \viir<linri- 
ly  be  installc'l,  thus  ovcrconiiiiji  lliis  diriicully.  TIk'  itlailoitn, 
which  rests  upon  1  hi-  cyHtHlcrs,  consists  of  tw'bi^tn.^  40  !b;; 
■  channels  tied  to^cthtr  by  i_>  in.  channels  at  tlie  ends  and  by  3 
X  3  X  ^i  in.  angles,  a^  shown,  llure  are  angle  plates  at  cacli 
of  the  cross  Itraces  w liicli  act  as  guides,  coming  in  contact  with 
the  castings  imbedded  in  the  sides  of  the  foundation,.  ■ 

Scale  Tntchs  and  Scales. — The  wheels  of  the  scale  trucks  run 
on  the  top  of  the  ij  in.  channels,  'lite  truck  journals  arc 
equipped  with  ^4  in.  cold  rolled  steel  rollers,  a  steel  bushing  being 
forced  into  the  bearing  casting.  Tlie  wheels  are  8  in.  and  the 
journals  3J_>  in.  in  diameter,  'nie  truck  side  frame  uiembers  are 
of  cast  iron  and  carry  the  7  in.  I-beams  wliich  support  the  scale 
nicchnnisni.  The  platform  of  ilie  scale  is  of  cast  steel,  care- 
fully ribbed  to  support  (lilTerent  gauge  locomotives.  Because 
of  the  limitations  in  the  width  and  length  of  the  scale  it  was 
necessary  to  make  it  of  very  compact  design.  The  supports 
for  the  main  pivots  at  the  corners  arc  of  cast  steel.  The  dis- 
tance of  the  bearing  pivot  from  the  main  pivot  is  only  4\^  in. 
and  the  end  pivot  is  only  22?4  in.  fn^n  the  main  pivot.  The 
main  lever  is  of  east  ffcitiV.  Tl*e' tine  drawings  shoAv  clearly  how 
the  weights  arc  transmitted  to  the  scale  beams.     •.; 

The  men  who  adjust  the  scale  trucks  and  take  tfte  weights 
descend  into  the  pit  and  by  stan<ling  on  the  2  x  2].^  in.  angles, 
running  lengthwise  and  attache^!  to  the  pillars,  can  perform  their 
duties  without  inconvenience. 

IJ'cigliiiifi  Xannzc  C,au>ic  Locifiiioth-cs. — To  weigh  narrow 
gauge  locomotives  arrangements  have  been  made  to  place  a  tem- 
porary rail  over  the  i»it.  supported  by  struts  as  shown  by  the 
dotted  lines  on  the  cross  sectional  view,  A  cast  iron  l)lock  will 
be  placed  on  the  scale  platform  alongside  the  track,  as  shown. 

The  general  features  of  the  scale  were  designed  by  the  engi- 
neering department  of  the  American  Locomotive  Company  and 
the  scales  were  designed  and  built  by  the  BufTalo  Scale  Com- 
pany. 

The  new  Pennsylvania  siati-.p  in  New  York  ;^City  wiU^Irave 
I,0OO,0QO  sq.   ft.,  of   solid  masonry  tloors. 


There  was  ^probated  on  SepterlKbcr  29  the  \vifi  of  iff  si  Luther 

(i.  Tillotson,  containing  bequests  of  $3,000  each  to  several  asso- 
ciations, among  them  ihe  American  Railway  Master  Mechanics" 
.\-sociation    and   the    Master   Car    I'uilders*    Association.     Mrs. 

I  illotson's   bequest,   undoubtedly  made  at  the   request   of  L.  G. 

I  illolsdii,  who  died  in  li^?,  recalls  the  memory  of  a  line  type 
•  •t"  railr«iad  supply  ni^iT.    TiHotson's  (atJier  was  a  tMonccr  biiildcr 

•  i"  ivkgrapli  lines  and  the  son  U«.'caiMv -a  telcgrai)h  ojH.*rator  in 
li'.e  service  »>f  the  Ivrie  Railioad-  Wif-  name  wa<  known,  and 
well-kivown,  for  nvany  years  an<l  a>-oei;ite«l  withthat  of  (general 
K.  S;  (jreei(,'y  asdeafer^in  railr«>;t«l  ;ni^l  cJ^-iptriortl  sfl|n>lit  s  i>n  1)«'\ 
st  i^ct^  New  'York. :  ^ 


J  liK  Brick  Akgijv— 4ii  'yi^Vt  of  :flw;de<:iOTi  great  im 
iif  Tmiler  eare  and  niaiuteirance,  iji  addition  to  the  successful  'rcat  - 
nieni:  of  water,  atiU  the  bucces.->ful  improvcnicnts'  iii  hot  water 
jjoiler  \v;rshing'  plants,  etc.,  the  disadvantages  elaime<l  f<.>r  the 
brick  arch  have  ahnost  been  practically  overcomv.  Trom  the 
earliest  history  of  the  arclt  there  doc*  n©t  -seenT  jlo  hav«  Ueeii  any 
qiu:stion  about  ftswlykiitagOs  and  its  vatue;iH  liii^iui^tiyc^o^ 
ti<»h,  and  therefore,  with  tin-  wii>inii  lilit  lif  the  <li<advantage>,  the 
i.iiii-UM'  of  the  l»rick  arch. means  the  pniviival  throw itig  awriy  of 
a  large-  ani<»unl  of  varnable  jH»wer.  The  areh  is  recognized  as  tlie 
most  tJiicit^rt  device  fQrrv<k»cing  the  <niantit3;  of  ■sparks  thrown 
from  tjie  .^thek,  andy  on  thi?;  accoiuit,  It  hpcoines  dirt-Ctlj"  valuable 
as  a  fuel  saver,  it  incre,t>es  the  lenuth  of  the  fl-inu',  and  the  finer 
fuel,  when  lifted  from  the  gnite,  is  bafjied  by  the  arch,  and  is 
eonsumed,  instead  of  passing  directly  i<5  the  lubes  gndoiit  of  the 
stack  in  the  form  of  sparks.  It  c:rt|scs  ..rttore  ^vqiial  (hstributi' >n 
of  the  draft  over  the  grate  an<rtlius  improves  the  furnace  action. 
Its  function  ill  the  firebi'x  being  that- of  a  inixcr  and  baftic,  brings 
about  a  more  cihnplete  mingling  of  the  ga.ses,awl  iKereby  ai<ls 
eorahrstim'.,  resi^lt'ing  ;ii,i  a  luglnrr  itmperature,  and  ■  ti>*e  l>r<  kIuc - 
i-on  if  a  snialL-r  priv^>nriion  of  <viT\HynK\^SLV^it:.r^U''OFtii^\l'a)i~ 


oNt    oi-     illK    M,\l.r:    iklLtv..' 
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MALLET  ARTICULATED   COMPOUND    LOCOMOTIVE 


Eastern  Railway  of  France. 


The  American  Locomotive  Company  has  recently  completed,  at 
its  Schenectady  works,  two  Mallet  compound  locomotives  of  the 
2-6-6-0  type  for  the  Eastern  Railway  of  France.  These  engines 
are  intended  for  road  service  and  will  handle  freight  on  a  mining 
division  of  the  road,  where  they  replace  four  cylinder  compound 
consolidation  locomotives. 

These  locomotives  are  of  special  interest  in  several  ways,  one 
of  which  is  the  fact  that  with  the  exception  of  the  threads  on 
bolts  and  nuts,  the  tires,  staybolts  and  boiler  tubes,  all  parts  ot 
the  engine  are  built  to  English  measurement  and  the  general  de- 
sign is  decidedly  American  throughout. 

The  application  of  the  front  engine  truck,  which  was  specified 
by  the  railroad,  compelled  the  designer  to  introduce  features 
which  have  not  heretofore  been  used  on  this  type  of  locomotive 
in  this  country.  With  the  exception  of  the  front  truck  and  the 
changes  hinging  on  its  use,  this  design  is  very  similar  in  all  re- 
spects to  the  engines  built  by  the  same  company  for  the  Central 
Railway  of  Brazil  (see  American  Engineer,  December,  1907, 
page  485). 

The  application  of  truck  wheels  to  locomotives  of  this  type  is 
a  question  that  is  receiving  considerable  discussion  and  is  to  be 
very  fully  treated  by  a  paper  before  the  American  Society  of  Me- 
chanical Engineers  at  the  annual  meeting  of  this  year.  In  the 
present  case  their  application  compelled  the  location  of  the  boiler 
considerably  farther  forward  on  the  running  gear  than  has  been 
usual,  in  order  to  obtain  a  satisfactory  distribution  of  weights. 
This  places  the  high  pressure  cylinders  but  a  short  distance  in 
front  of  the  fire  box  and  locates  the  low  pressure  cylinders  in 
such  a  position  as  to  make  it  necessary  to  extend  the  exhaust 
pipe  to  the  forward  side  of  the  casting,  in  order  to  obtain  suffi- 
cient length  to  prevent  cramping  on  curves.  Although  the  steam 
passages  have  been  made  liberal  and  the  turns  given  as  large  a 
radius  as  possible,  this  presents  a  very  tortuous  passage  for  the 
exhaust  steam,  which,  while  objectionable,  was  unavoidable  in 
this  case. 

It  will  be  noted  that  there  is  but  one  boiler  support  on  the 
front  group  of  wheels,  whereas  previous  designs  have  two  or 
more,  although  but  one  is  supposed  to  act  under  normal  condi- 
tions. In  the  present  case  this  arrangement  was  necessary  in  or- 
der to  obtain  the  proper  distribution  of  weights.  It  contains  a 
spring  centering  device  in  the  usual  manner. 

Another  alteration  has  been  made  in  this  engine  in  connection 
with  the  intercepting  valve,  which  has  taken  the  ordinary  form  ot 
the  Richmond  compound  intercepting  valve,  in  which  the  emer- 
gency exhaust  valve  is  contained  in  the  same  chamber  as  the  in- 
tercepting valve  instead  of  being  a  separate  mechanism  on  the 
outside  of  the  cylinder  casting. 

The  boiler  follows  standard  American  practice,  with  the  excep- 
tion of  the  use  of  a  copper  inside  fire  box,  copper  stays  and  the 
metric  tubes.     Its  dimensions,  heating  surface,  etc.,  are  given  in 


the  table  below.  The  throttle  is  of  the  steam  separator  design, 
which  was  used  on  the  Erie  hscomotives  (American  Engineer^ 
September,  1907,  page  340). 

As  illustrating  the  advantages  of  the  Mallet  t>'pe  locomotives 
for  regular  road  service  in  connection  with  the  reduction  of 
weights  of  the  moving  and  wearing  parts  the  following  compari- 
son with  a  heavy  consolidation  on  the  New  York  Central  Lines  ii. 
interesting: 

rv;-' >:;■-■■.•■->•  ^- '       ..-.^  Mallet 

Total    weight    ...i.ij.«."iii;..». .«>.•.*. ..i".. .  •     206,000  lbs 


WVight    on    iirivers<i.v.... 182,000  lbs. 

42.300  Ihs. 

601^  in. 

417  lbs. 

208  lbs. 

92  lbs. 

'.'.  297  lbs. 

459  lbs. 

228  lbs. 

184  lbs. 

15,175  lbs. 


Tractive    effort 

DiaiTieter    of   driving   wheels 

Weight  of  main  rod 

Weight  of   front    rod    

Weipht  of  hack    rod    

Weight  of  intermediate    rod    

Weight  of  high  pressure  piston  and  rod. 
Weight  of  low  pressiire   piston   and   rod. 

Weight  of  cross   heads    

Weight  of  crank  pin   (one  side)........ 

Average   wheel    load ......'. 


Consolidated 
234,000  lbs. 
208,700  lbs. 
46,700  lbs. 
63  in. 
850  lbs. 
181  lbs. 
810  lbs. 
891  lbs. 
664  lbs. 


875  lbs. 

400  lbs. 

S«,088  lbs. 


The  general  dimensions,  weights  and  ratios  of  these  locomo- 
tives are  as  follows : 


,^._  .  GENEKAL    DATA. 

dauge  i-....'. ..>«•-•  •«>«iy>... .....4  ft.  8.9  in. 

^ervici.     ....  •'..-.  .«..«-...  .......................................... 1*  reign  I 

'  1  ivi    ............ ... . . .-'.  it.  ..^....•.■...•....•.■,.,.. ...........  £*it.   coaJ 

Tractive  effort    42.S00  lbs. 

W  eight  in  working  order ,..,..... 206,000  lbs. 

Weight  on  drivers 182,000  lbs. 

Weight  on  leading  truck  ...;,..i» 24,000  lb*. 

Wheel    base,   driving    '. 9  ft. 

Wheel  base,  total  driving 34  ft.  19  in. 

Wheel  base,  total  engine 41  ft.  10  in. 

KATIOS. 

Weight  on  drivers  -f-  •tractive  effort 4. SO 

Total  weight  -^  tractive  effort 4.8R 

Tractive  effort  X  diam.  drivers  -f-  heating  surface 833.00 

Total  heating  surface  -5-  grate  area 62.80 

Firebox  heating  surface  -r-  total  heating  surface,  per  cent 5.22 

Weight  on  drivers  -=-  total  heating  surface 71.60 

Total  weight  -i-  total  heating  surface 80.80 

\olume  cjuiv.  simple  cylinders,  cu.  ft 10.60 

Total  heating  surface  -i-  vol.  cylinders .>.. 240.00 

Grate  area  -h  voL  cylinders ..v.*».,»V,, ...S.8S 


Kind 

Diameter  and  stroke.. 


CYLINDEXS. 


•  «  m'0.tM  •%  . 


Mellin    comp. 

.17^   and  28  x  26  in. 


VALVES, 


iVIiiQ »»^-r>  •V.  '•  ^^^  w^  •'■•:*  •'•,«•  •'.  .••.••••.......  .  J^iStOtl 

Greatest  travel    .Vi......s ..,,...'.  .i.l  ...6"  H.  P. — 6Ji"  L.  P. 

Outside  lap  ..,.. ...l"  H.  ¥.—%"  L.  P. 

Inside  clearance .". ..,....,.. ii   in. 

Lead  in  full  gear i.*«>.v«,**;ii,4..>j.»>,.»^.«. H   »"• 

Driving,   diameter  over  tires,;;,4.. ,. .v*i.»V«« .... 60 5<   in. 

Driving,  thickness  of  tires..... 8  1/16  in. 

Driving  journals,  main,  diameter  and  length TH   x  9  in. 

Driving  journals,  others,  diameter  and  length 7  x  9  in. 

Engine   truck    wheels,    diameter 88^   in. 

Engine  truck  journals  6  x  10  in. 

BOILER. 

Style    Straifht 

Working  pressure   214  lbs. 

Outside  diameter  of  first  ring 66^  in. 

Firebox,   length  and  width    89?^,  64 ^^    in. 

Firebox  plates,  thickness 14  &  80  mm. 

Firebox,  water  space   4  in. 

Tubes,  number  and  outside  diameter i69—~4Sii  mm. 

Tubes,  length 18  ft. 

Heating  surface,  tubes 2,414  sq.  ft. 

Heating  surface,   firebox    183  sq.   ft. 

Heating  surface,  total 8,547  sq.  ft. 

Grate  area 40.6  sq.  ft. 

Smokestack,   diameter    .., 17  in. 

Smokestack,  height  alxive  rail ,..18  ft.  9Vi  in. 
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MALLET  ARTICULATED   COMPOUND    LOCOMOTIVE 


Eastern  Rauvvav  of  France. 


The  American  Locomotive  Company  has  recently  completed,  at 
its  Schenectady  works,  two  Mallet  compound  locomotives  of  the 
2-6-6-0  type  for  the  Eastern  Railway  of  France.  These  en^^ines 
are  intended  for  road  service  and  will  handle  freight  on  a  mining 
division  of  the  road,  where  they  replace  four  cylinder  compound 
consolidation  locomotives.  ..^•:.' ■;'■•:  t;       ■■;.  ::-V 

These  locomotives  are  of  special  interest  iirt  several\vay^,6tw> 
of  which  is  the  fact  that  with  the  exception  of  the  threads  on 
bolts  and  nuts,  the  tires,  staybolts  and  boiler  tubes,  all  parts  ot 
the  engine  are  built  to  English  measurement  and  the  general  de- 
sign is  decidedly  American  throughout. 

The  application  of  the  front  engine  truck,  which  was  specified 
by  the  railroad,  compelled  the  designer  to  introduce  features 
which  have  not  heretofore  been  used  on  this  type  of  locomotive 
in  this  country.  With  the  exception  of  the  front  truck  and  the 
changes  hinging  on  its  use,  this  de5ign  is  very  similar  in  all  re- 
spects to  the  engines  built  by  the  same  company  for  the  Central 
Railway  of  Brazil    (see  American  Engineer,  December,   1907, 

page  485).  :■  -:,:  \:    \  .^■^-l'^-::':]'.  •■>  ^'V^, ;;  rV'V 

The  application  of  truck  wHccfs  to  iocombtives  of  (his  h-pc  is 
a  question  that  is  receiving  considerable  discussion  and  is  to  be 
very  fully  treated  by  a  paper  before  the  American  Society  of  Me- 
chanical Engineers  at  the  annual  meeting  of  this  year.  In  the 
present  case  their  application  compelled  the  location  of  the  boiler 
considerably  farther  forward  on  the  running  gear  than  has  been 
usual,  in  order  to  obtain  a  satisfactory  distribution  of  weights. 
This  places  the  high  pressure  cylinders  but  a  short  distance  in 
front  of  the  fire  box  and  locates  the  low  pressure  cylinders  in 
such  a  position  as  to  make  it  necessary  to  extend  the  exhaust 
pipe  to  the  forward  side  of  the  casting,  in  order  to  obtain  suffi- 
cient length  to  prevent  cramping  on  curves.  Although  the  steam 
passages  have  been  made  liberal  and  the  turns  given  as  large  a 
radius  as  possible,  this  presents  a  very  tortuous  passage  for  the 
e.xhaust  steam,  which,  while  objectionable,  was  unavoidable  in 
this  case. 

It  will  be  noted  that  there  is  but  one  boiler  support  on  the 
front  group  of  wheels,  whereas  previous  designs  have  two  or 
more,  although  but  one  is  supposed  to  act  under  normal  condi- 
tions. In  the  present  case  this  arrangement  was  necessary  in  or- 
der to  obtain  the  proper  distribution  of  weights.  It  contains  a 
spring  centering  device  in  the  usual  manner.  .     ;-,.._•. 

.\nothcr  alteration  has  been  made  in  this  engine  in  ConnectiOh 
with  the  intercepting  valve,  which  has  taken  the  ordinary  form  ot 
the  Richmond  compound  intercepting  valve,  in  which  the  emer- 
gency exhaust  valve  is  contained  in  the  same  chamber  as  the  in- 
tercepting valve  instead  of  being  a  separate  mechanism  on  the 
outside  of  the  cylinder  casting. 

The  boiler  follows  standard  American  practice,  with  the  excep- 
tion of  the  use  of  a  copper  inside  fire  box,  copper  stays  and  the 
metric  tubes.     Its  dimensions,  heating  surface,  etc.,  are  given  in 


I  he  table  below.  The  throttle  is  uf  the  steam  separator  design, 
which  was  used  on  the  Erie  locomotives  (American  Engineer 
Seittcmber,  1907,  page  340).  .        • 

As  illustrating  the  advantages  of  the  Mallet  type  locomotives 
for  regular  road  service  in  conneetion  with  the  reduction  of 
weights  of  the  tnoving  and  wearing  parts  the  following  compari- 
son with  a  heavy  corisolidatipn  on  the  New  York  Central  Lines  \:. 
interesting:       v^^-  ■  \  •'  °.  /'i:^-'-/..l^vA.;' J  '■ 


Total   weight    ...... 

W  -iKlrt   on   itf ' vfr s..,, 
Tr!-:ctivc    effort     -    .> 
))i;>mftir    of   .Irivinf 
Wcicirt  of   main   rod 
W'fight  of  front   rod    ..>■;..-.•.  .■;;;;;■,-."....,!■ 

W'cipht  of  back    rort;  .  iJ;; .  *.  •■••i.  .>  .Vv-W' 
AN'tieI;f:  of  irlcrmcdi.'ite    loil    '....;.  ....v.>. 

W'eiulit  of  hrcll  pri-^>-ure  pision  r.nd  rbd..v 
VV«-i>;'it  of  low   pressure   piston   and.  rod... 

Wciijhr  of  cr<jes   Jieart'- 

WcisHt  of  crank   pin   <<>ne  side)  .....>.. ., 
Average    wb<iel    load.-.  *>  1.'.^.. .  .'...>.. . .'-.  ^i. 


--■■     Maflct. 

-;  806,000  ^^js. 

-182,000  Ihs. 

'  42.a''o  n-. 

'■"■..:' son  in. 

-^   '   417  lbs. 

20S  Jlw. 

92  lbs. 

207  :f)S. 

A'><i  lbs. 

22S  lbs. 

1<*I  lb?. 

15.17.J  lbs. 


Consolidate 

231,000  ]h^. 

208.700  lb*. 

45,700  lbs. 

fi3  in. 

S.iO  lbs. 

1*1   lbs. 

SIO  lbs. 

391   lbs. 

6f.4  lbs. 


Sir.  lbs. 

4<Kj  lbs. 

26.0g8  lbs. 


The  general  dimensions,  wx^ights^nd  ratios  .of  these  locomo- 
tives arc- as  follow^s: 


.CE.VEKiU..  DATA. 


•  .*  •  V  ■.  *••  v*   ...  .•<"*-•.'•'• 


Service   ».,,.■..; 

h'xKl.i  A  .'■,■.. 

Tractive  cilint    . . . .  J.fj  ^. 

VVoiiibt  in  working  order 

XV  I'igiit  on  drivers    .....-.,: 

\\ii<.'ht  on  leading  truck ., 

\\liccl  ■  base,    driving    ....• 

W  bei-I  base,  total  driving., 

Wiuci  bai*|^  total  cngiaje  .  ..i ^•■:>^,  .■;.i -..:.:. . . 

■■k-^-'.\'     ■'"■•?■.'-'    :.---~''-s.         .'.EATIOS. 

Hvljibf  on  driver'?  -i-'  trat-tivc  effort.  .;.;..",->.«;,.•• 
TH»t:il  v.cight  -^  tractive  effort  .... ., -V.;i     ' 


«  ...  V  •  .^**.  C.^  •.••«%   t    Ml*    tt^    9jf 


»  .  «.« 


•  •V^--  ft-  •8.»'ift." 

..■•-'».,...  ..♦.»•*>■»■.. .  .Freight 
'  '..  .Bit.  coal 
.42.300  lbs. 
.80fi,000  lbs. 
ilS2.oOO  lbs. 
i.ii.fH)0  lbs. 
.^ 9  f»^ 


•  .•  >.  ■  >  %  4  •'•  •■•  • 
•  jy  •  >v  4  t  •  .■  *  *  •  < 
■k   •  ■  •'«.  **»  h.-«  ' 


S4   ft. 

.  n  fv 


.(.•<;•  »  •  •-*'.<  ■ 


•  •»j*.«*>« 


10  in. 

1"  in. 

.-4.30 

.4.6«i 


Tractive  eliovt  X  dinm.  drivers  -v-  heating  5urface.;.......i»,.f .'...•;',, .«.633.90 


Total   heating  surface  -i-  grate  area 

I'irvKox  heating  surface  H-  total  hea'iiig  suffaCe,  per  CeUt 

VV  eiKlit  on  drivers  -^  total  heating  surface. . . .  ,. . ..  .... ., 

Total  weight  -i-  total  heatir.g  surfare.  ..-i , .  * ,  .^. *... ... .. 

\  olunie  C'tuiv.  simple  cylinders,  cu.  ft. ..  •>  j.',>..v.i , ,'.i,.,,' 
Tola!  heating  surf. ice  -r-  vol.  cylinders. .  ...4w.»',"il'..y.'i.V.;>i» 

Grate  an-a  -~  vol.  cylinders. 


.«2.&0 

•  •  •  D..^^ 

...71.50 

..P0.8O 
;.  10.60 
.s1}lO.O0 


f ... .  ...  .'  '•  .'f  f'  •.  m. 

♦  ?'•  ^  .  ..".^  *  ^  f  * 


,MnQ  '  .. ,  •  ^'.  »•  i..'v''i%v* 
DJitneJer- and  ^rt^e. 


Kiiid   ... . . . ....,:. 

<  it watest  travel-  . . . 

<  >utsidc  lap  .  . . ..- . 
lir-idc  clearance  "i ; 
lA-ad  in  full  gear-.. 


CVLIXnEBiS. 


.  i.*.;-t'.--;>..;.^  »  r.*.^j^  and  ;-it'b  x '  SjS  -  im^ 


Driving,  dianuttr  over.tiresr. .~. . .  i.. . . .  /.;, >.i.  iy»,V. SOH  "«. 

Hriving,  thickness  of  tires. .. . .. ; .'.  .V  »>».,■;.,>;.. ;.»...:..  ^-.S  1/16  iiu 

hrivin^  journals,  main,  diameltr  and  length..  ;■...;<».  «..>i..-.'..7i'iX  9  in. 

Driving  journals,  other.s.  diamctvf  and  Icogtb.  iiy.iJ.Vii^,',';  ..4,-.  .7  x  9  in. 

I.nginc    truck    wheels,    diameter. .....,.,,;,'.. .,..»... .-;.".;.. '.^V..  .33'/^  in 

Jinsifte  truck. >ournals.». ...  .r^r-". . -..».>. J. v.-^i.j...".%v;; ,..".. ^>*(8xW  in. 


■  -•   *  •  ••>  •  b   " 


.V\'t>rking  pressure 

fHitside  diameter  of  first  ring, . 

1-iribcx,   kngth   and  widtli    .....j..  . 
Firebox  plates,  thicknei-s   ...•,..,.. , 
I-in  box,  water  space  ....,.,..,..>. 
T^bcs,  number  and  outside  diameter 

1  ul)es,  length .*.....'•.-.••'• ;  •  •  -. •-»*•  .v. •'«..•.*«  k^. •  *'•.•,•>* 

Heating  surfsce,  tubes   . . . .......  t . . .  i> .  .-»'4>.^ . .. . «.«»». . *. . 

Heating  surface,   firebox  •.'. .;.,.i.> .^■, .sTi... . *-, . ;.,..,..;, . . , ., . 

Heating  surface,  total    . >..«i  ..>♦... .k.i. -*.,;■. ^■..;;,...,,...  ..V..-. 

Smokestack,   diameter 


..•  •  .•  >,  •  ;•  ,•  •  f  _V  •  •  j^  «  ^  •  •  i  •  f  I 


.P9?8. 


Smokestack,  height  aliove  rail . 


.  Straight 

.214  lbs. 

.66^   in. 

6*:i  in. 
..14  &  30  mm. 

> 4   in. 

*69 — 4S>1  mm. 

18  fi. 

...2,414   sq.   ft. 

. ISS   sq.    ft. 

...t.547  sq.  ft. 
. . . .  40.5  sq.  ft. 
...a....  .17  in. 


s>u.^  *,;  ;.is  ft.  9  '/i  in. 


DATA    OF    SPECIAL    INTEREST    TO    THE    DRAFTING    ROOM 


TURNBUCKLES. 


Dimensions* 


Dimensions  In  Detmll 

Pressed  Wrought  Iron  Open  Turnbucltles* 


Ir 


D.    Size  — °Out«ide  Diameter  of  Screw. 

A.  Length  in  dear  between  hcMk*— 6  In.  firtt  length  for 
•II  Sim. 

B.  Lei^  of  Tapped  Head«=>  I  \  D.  nearly. 

C    Toul  length  of  Buckle  without  Bolt  En<ii>-6  in.  +  3 
D.  mwIt. 

L.    Total  Leagdi  of  Buckk  and  Stub  end>  when  extended. 


sue  0. 

1. 

size  D. 

L. 

f  Inoh ...22 

A      "    22 

Inch 

2      Inch. „...29 

Inch 

« 

2         "    _ „.29 

« 

i       •'    22 

A      •*    22 

u 

2         "    _         „_80 

«« 

« 

2          "    81 

M 

-    22 

« 

2         •«    .      .„ 82 

« 

"    23 

« 

2          "    _ 32 

(t 

**    ..._ 24 

u 

2         **    S3 

2          "    33 

« 

1         **    26 

•( 

« 

••     26 

<« 

3          "    84 

M 

••    26 

« 

3 

"     _ 36 

<« 

**    _         27 

i< 

3 

**    36 

« 

"    _ 27 

<« 

8 

•♦    _..87 

U 

**    28 

« 

8 

"    87 

M 

"    28 

i« 

8 

"    89 

M 

1 

"    29 

« 

4          "     41 

M 

L — A  i^Length  of  two  itub  endi. 

The  "Size"  of  the  buckle  i«  the  outside  diameter  of  the  (crew, 
•ame  a*  bolu.  nut*,  etc 

6  Inches  botwoon  Hoado, 

9  it  <t  it 


standard  Langth, 

Saeond  " 

Third  "  12  " 

Fourtk  IB  " 

Fifth  >•  18  •< 

Sixth  "  24  " 

Savanth  36  *' 

Eighth  48  «• 

Ninth  ••  72  •• 


for  all  Sbaa. 


•  4 

(*; 

<« 

A) 

<> 

(A) 
(A 

*« 

•  « 

(A) 
(A) 

•  < 

ti 

1 

Jl 

■  ■ 

1 

1 

■ 

1 

1; 

2 

2 

1* 

8 
8} 
8 
8 


H 

lackct 


ii 
aft 

I* 

8 
8 

4 
4 

i\ 

U 


DIanmaloM  trCH  tf eya*'  ■#• 
•■  tm  sp^cincmtlmms  •ttkm  Ban 
with  wUck  tk»  Tmrmbmckl**  mr» 
f  *•  mam4  amt  wlH  km  a»##/l«tf 
wkmm  tk»a9  mn  kmmwm. 

Im  •H»rtmw  atmtm  Ml*»mm4mlth 
maf  taaalla  atramgtk  alBan. 


Weigitts  of  Turnbuciiiea  In  Pounds. 

W.  S.— With  Stoiba.  N.  S.— Without  Stubo. 


6lachea 

9  laches 

12  Inches 

SIZE 

bet  heads. 

bet  heads. 

*bet  heads. 

W.S. 

N.  S. 

W.S. 

N.S. 

W.S. 

N.  S. 

t 

.96 

.49 

1.36 

.78 

1.67 

.76 

1.94 

1. 

2.8 

1.36 

2.2 

1.19 

2.6 

1.19 

8.16 

1.6 

8.6 

2.1 

} 

8.67 

1.62 

4.6 

2.16 

6. 

2.66 

I 

4.8 

2.06 

6.7 

2.6 

7.76 

8.9 

6.7 

2.86 

7.6 

4.4 

10. 

4.6 

1  ■ 

8.88 

8.46 

9.8 

4.66 

11.6 

6. 

1 

10.76 

6.16 

12.6 

6. 

14. 

7.86 

18. 

6. 

16.26 

7.26 

17.6 

9.6 

1 

16.96 

7.76 

18.9 

9.66 

21.6 

11.6 

\ 

19.3 

8.86 

22.6 

11. 

26. 

13.6 

I  ■ 

I I 

21.6 

9.96 

26.6 

12.6 

80.6 

16.6 

26.8 

12.6 

80. 

14. 

86. 

17. 

2 

30.8 

18.96 

86.2 

16. 

89. 

19. 

2 

86.7 

16.6 

42.6 

19. 

44.6 

22.6 

2 

48. 

18.1 

49.6 

22.26 

63.6 

26. 

2 

60. 

21.4 

64. 

26.6 

66. 

29. 

a 

68. 

26.6 

63.6 

80. 

72. 

88.6 

2 

64. 

27.6 

72.6 

84. 

80. 

86. 

2 
2 

74.7 

82. 

80.6 

87.76 

86. 

42. 

78. 

84.6 

88. 

41. 

99. 

47. 

8 

91.6 

41.6 

100. 

46.6 

110. 

62. 

Turnbuciiies  witit  Loop-^Weided 
Eye  Stubs. 


Suiuble  Hze*  for  different  diametcn  of  wire  tope. 


Diameter  of  Bope 


Iron 


Steel 


1 

1^ 

1 

I 

i 

a 

2 

V 

81 


a 

a 

V 


From  pages  lo,  ir,  ii  and  1$  of  the  Handbook  of  the  Cleveland  City  Forge  &  Iron  Company,  Cleveland,  Ohio. 
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ELECTRmCATION  OF  THE  ST.  CLAIR  TUNNEL. 


Grand  Trunk  Railway. 


The  formal  opening  of  the  electric  train  operation  through  the 
St.  Clair  tunnel  took  place  on  November  12,  when  the  St  Clair 
Tunnel  Co.,  a  subsidiary  of  the  Grand  Trunk  Railway,  accepted 
the  electric  plant  and  equipment  from  the  contractors,  the  West- 
inghouse  Electric  &  Manufacturing  Co.  The  event  was  cele- 
brated by  a  large  party  of  engineers  and  newspaper  men  who 
were  invited  to  inspect  the  work. 

The  St.  Clair  Tunnel,  which  was  opened  for  traffic  in  1890,  is 
located  under  the  St.  Clair  River,  and  forms  a  connecting  link  be- 
tween the  terminal  of  the  western  division  of  the  Grand  Trunk 
Railway  at  Port  Huron,  Mich.,  and  the  terminal  of  the  eastern 
division  at  Sarnia,  Ontario.  The  length  of  the  tunnel  from  portal 
to  portal  is  6,032  feet,  the  approaches  being  slightly  over  2,500 
feet,  and  nearly  3,300  feet  in  length,  making  the  total  distance 
between  the  American  and  the  Canadian  summits  12,000  feet,  or 
about  2%  miles.  The  grade  on  the  tunnel  approaches  and  the  in- 
clined sections  of  the  tunnel  is  2  per  cent.,  while  the  flat  middle 
section,  about  1,700  feet  in  length,  has  a  grade  of  o.i  per  cent, 
downward  toward  the  east,  just  enough  to  provide  for  the  proper 
drainage  of  any  seepage  water. 

A  single  track  extends  through  the  tunnel,  while  a  double  track 
is  laid  in  both  of  the  approaches.     The  necessary  tracks   for 


trains  handled  to  about  760  tons,  and  even  with  this  load  the 
speed  up  the  2  per  cent,  grade  was  often  very  slow.  With  the 
constantly  increasing  traftic,  at  times  the  capacity  of  the  tunnel 
with  its  steam  equipment  was  taxed  in  handling  the  tonnage  de- 
livered to  the  Tunnel  Company,  and  it  was  thought  desirable  to 
make  such  changes  in  the  operation  of  the  tunnel  as  would  in- 
crease its  possible  capacity  for  handling  traffic,  and  at  the  same 
time  obviate  the  danger  and  inconvenience  due  to  the  presence 
of  the  locomotive  gases  in  the  tunnel. 

The  advantage  of  the  use  of  electric  locomotives,  on  account 
of  the  freedom  from  smoke  and  the  attendant  discomfort,  to- 
gether with  the  possible  greater  economy  in  operation,  led  finally 
to  the  decision  to  provide  an  electrical  equipment  to  handle  the 
tunnel  service,  this  equipment  to  provide  for  the  operation  of 
the  trains  through  the  tunnel  by  means  of  electric  locomotives; 
the  handling  of  the  drainage  and  seepage  water  by  means  of 
electric  pumps ;  the  lighting  of  the  passenger  stations,  the  tunnel 
and  the  roundhouses  by  electricity,  as  well  as  furnishing  a  cer- 
tain amount  of  power  to  the  roundhouses ;  also,  provision  was 
made  for  a  limited  amount  of  outside  lighting  in  the  form  of  arc 
lamps.  The  different  electrical  systems  available  for  such  ser- 
vice were  considered,  and  estimates  as  to  the  relative  cost  and 
efficiency  of  the  various  systems  were  prepared  and  submitted. 
Decision  was  finally  made  in  favor  of  .alternating  current,  using 
a  3-phase  system  for  the  distribution  of  power  required  for 
pumping  and  for  shop  motors  with  single  phase  distribution  for 
locomotives  and  lighting. 

In  order  to  increase  the  capacity  of  the  tunnel,  it  was  desir- 
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handling  the  freight  and  passenger  traffic  are  provided  in  the 
yards  at  Port  Huron  and  Sarnia.  The  map  and  profile  of  the 
zone  operated  by  the  St.  Clair  Tunnel  Company  is  shown  above. 

The  disposal  of  the  rainfall  on  the  tunnel  approaches  requires 
particular  attention.  The  areas  of  the  Port  Huron  and  Sarnia 
approaches  are  approximately  11  and  13  acres  respectively.  Water 
precipitated  on  these  areas  during  a  rainfall  is  discharged  into 
waste  ditches  on  the  bank  above  by  means  of  pumps  of  large  ca- 
pacity. Retaining  levees  have  been  constructed,  so  arranged  as 
to  impound  a  large  proportion  of  the  water  falling  on  the  ap- 
proaches. By  this  method  the  pumps  have  to  handle  only  the 
water  falling  on  the  central  portion  of  the  approach  during  the 
rainstorm.  Later  the  impounded  water  is  discharged  into  the 
pump  sump  by  valves  provided  for  the  purpose. 

As  is  evident,  this  pumping  service  is  of  great  importance  in 
the  operation  of  the  tunnel,  as,  should  the  tunnel  become  flooded 
with  water,  entire  interruption  of  the  traffic  would  ensue.  For 
the  operation  of  the  steam  drainage  pumps,  boiler  plants  were 
provided  at  each  portal,  and  attendants  are  constantly  on  duty, 
it  being  necessary  to  keep  up  steam  during  a  large  part  of  the 
year  in  order  to  take  care  at  a  moment's  notice  of  any  rainfall 
that  might  occur. 

Four  steam  locomotives  of  special  design  have  been  in  com- 
mission since  the  construction  of  the  tunnel.  They  were  de- 
signed to  provide  the  necessary  high  tractive  effort  required  to 
operate  the  trains  over  the  grades  in  the  tunnel  and  on  the  ap- 
proaches, and  arranged  to  burn  anthracite  coal,  in  order  to  mini- 
mize the  inconvenience  due  to  excessive  smoke  in  the  tunnel. 
These  locomotives  have  given  good  account  of  themselves,  and 
have  handled  the  traffic  in  a  satisfactory  way  throughout  their 
service.    Their  maximum  tractive  effort  limited  the  weight  of  the 


able  to  provide  for  the  maximum  practicable  tractive  effort  in  the 
new  locomotives.  The  capacity  limit  was  determined  by  the 
maximum  pull  to  which  it  was  deemed  wise  to  subject  the  draw- 
bars on  the  mixed  rolling  stock  that  must  be  handled,  without 
danger  of  breaking  trains  in  two.  With  this  in  view  the  locomo- 
tives were  specified  to  be  of  sufficient  capacity  to  develop  a  draw- 
bar pull  of  50,000  pounds,  when  operating  at  a  speed  of  10  miles 
per  hour.  It  was  estimated  that  such  a  locomotive  would  be  able 
to  make  the  complete  trip  through  the  tunnel  from  terminal  to 
terminal  with  a  1,000-ton  train  in  fifteen  minutes,  or  four  1,000- 
ton  trains  per  hour,  which  would  provide 'a  capacity  for  traffic 
about  three  times  larger  than  the  actual  maximum  demands  up 
to  the  present  time.  ^  _ 

It  was  estimated  that  the  pumping  service,  for  which  adequate 
provision  must  be  made,  would  require  the  installation  at  the 
Sarnia  portal  of  two  pumps  each  of  capacity'  of  5,500  gallons  per 
minute,  and  at  the  Port  Huron  portal  the  installation  of  two 
pumps  each  with  a  capacity  of  4,000  gallons  per  minute.  To  pro- 
vide absolute  continuity  of  service,  duplicate  pumping  equipments 
were  provided  in  each  portal,  as  well  as  duplicate  feeder  lines 
leading  from  the  power  plant  to  the  pump  houses. 

The  lighting  service  to  be  provided  for  is  of  minor  importance 
in  so  far  as  the  amount  of  power  required  at  both  Sarnia  and 
Port  Huron  is  concerned,  this  being  somewhat  less  than  100  kw. 
The  power  requirement  for  motors  in  the  roundhouses  at  Port 
Huron  and  Sarnia  is  about  100  kw.  for  both  shops. 

To  furnish  electrical  energy  for  this  service,  provision  must 
be  made  in  the  power  plant  for  supplying  single  phase  current  for 
the  electrical  locomotives,  3-phase  current  for  the  pumping  ser- 
vice, and  3-phase  and  single  phase  current  both  for  the  power 
and  lighting  service  at  various  points  throughout  Port  Huron  and 
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Sarnia,  as  well  as  for  a  small  amount  of  arc  lighting. 

Power  Station. — The  power  station  is  situated  on  the  Port 
Huron  bank  of  the  river,  at  a  point  almost  directly  over  the 
tunnel.  The  building  construction  is  of  concrete  to  the  dynamo 
room  floor.  The  walls  above  this  point  are  continued  with  paving 
brick  and  are  corniced  and  coped  with  concrete.  The  roof  is  of 
cinder  concrete.  The  dynamo  room  is  lofty  and  well  lighted. 
The  walls  are  lined  with  enamel  brick  to  the  height  of  the  switch- 
board, the  remaining  portion  being  lined  with  sand  lime  brick.  The 
basement  has  plenty  of  head  room  and  contains  the  condenser 
pump  groups  and  stoker  fan  groups.  The  dynamo  room  floor 
is  so  recessed  that  the  auxiliary  apparatus  in  the  basement  is  in 
view  from  the  dynamo  room  floor.  The  boiler  room  floor  is  on 
the  same  level  as  the  dynamo  room  basement  floor.  A  striking 
feature  of  the  boiler  room  is  the  reinforced  concrete  coal  bunker. 
This  extends  the  entire  length  of  the  boiler  room,  and  has  a 
capacity  of  500  tons.     ^ 

The  power  station  equipment  is  in  duplicate.  There  are  two 
1,250  kw.,  three-phase,  25-cycle,  3,300  volt  turbo-generators, 
either  of  which  is  capable  of  handling  the  maximum  demand 
upon  the  station.  Each  turbine  has  its  independent  barometric 
condenser.  There  are  two  steam  driven  exciters  and  a  motor 
driven  exciter  group.  The  momentary  peak  loads  have  reached 
2,400  kw.,  single-phase,  and  a  Tirrill  regulator  has  been  provided 
to  keep  the  voltage  of  the  locomotive  phase  uniform  over  the 
entire  range  of  load.  There  is  in  addition  to  the  locomotive 
load  a  small  three-phase  load  consisting  of  power  house  motors, 
drainage  pump  motors  and  roundhouse  motors.  The  incandes- 
cent lighting  is  connected  to  same  phase  as  the  locomotives. 

Since  there  is  but  a  single  track  in  the  tunnel,  there  can  be 
only  one  train  on  the  grade  at  a  time,  consequently  the  load  is  an 
extremely  variable  one.  The  plant  has  been  designed  to  meet 
this  condition.  The  turbines  have  a  large  overload  capacity 
and  the  boilers  have  extra  large  steam  drum  capacity.  The  four 
boilers  have  a  nominal  rating  of  400  h.p.  each,  and  each  boiler 
has  three  steam  drums.  Ordinarily  there  are  three  boilers  in 
use,  although  two  are  sufficient  to  care  for  the  average  load. 
Steam  is  kept  up  in  the  third  boiler  in  order  to  avoid  the  delay 
which  would  occur  in  getting  it  into  commissfon  in  case  of  an 
accident  to  an  active  boiler.  When  there  is  a  drop  in  boiler 
pressure  due  to  a  heavy  overload  the  speed  of  the  forced  draft 
fan  engine  is  automatically  increased,  and  at  the  same  time  the 
fuel  supply  to  the  underfeed  stokers  is  automatically  increased 
by  the  speeding  up  of  the  stoker  feeding  mechanism.  The  nom- 
inal boiler  pressure  is  200  pounds  and  the  nominal  turbine  pres- 
sure is  175  pounds,  consequently  some  drop  in  steam  pressure  is 
allowable,  but  the  automatic  action  of  the  stokers  is  such  as  to 
keep  the  drop  from  becoming  excessive.  The  separately  fired 
superheater  is  of  a  type  that  has  considerable  heat  storage  ca- 
pacity. The  temperature  is  controlled  by  the  means  of  dampers, 
which  are  automatically  operated  by  a  water  piston  whose  valves 
are  operated  by  an  electro-magnet  primarily  controlled  by  a 
thermo-couple  in  the  steam  line.  The  automatic  control  is  ar- 
ranged for  a  low  uniform  superheat  in  order  that  there  may  be 
no  wide  variation  of  temperature  in  the  exhaust  portion  of  the 
turbine  when  a  heavy  change  in  load  occurs.  High  pressure 
superheated  steam  is  used  in  the  turbine  alone.  An  auxiliary 
steam  line,  tapped  off  between  the  boilers  and  the  superheater 
and  equipped  with  reducing  valves,  delivers  low  pressure  satur- 
ated steam  to  the  auxiliaries.  The  auxiliaries  exhaust  into  a 
feed  water  heater.  The  boiler  feed  pumps  draw  their  water 
supply  from  the  condenser  discharge. 

The  station  was  put  in  commission  November,  1907,  at  which 
time  it  was  thoroughly  tested  out  with  an  artificial  load  that 
corresponded  to  actual  service  conditions.  Later  it  was  subjected 
to  an  official  test  and  was  found  to  more  than  meet  the  contract 
guarantees.  The  station  has  been  operated  from  the  start  by  the 
Tunnel  Company's  employees,  although  during  the  preliminary 
operating  period  the  operation  was  nominally  in  the  hands  of  the 
contractors.  The  station,  while  it  is  a  simple  one,  contains  re- 
finements that  good  engineering  demands.  The  load  factor  is 
necessarily  bad,  which  fact,  of  course,  is  not  conducive  to 
economy.     But  the  station  has  been  designed  to  meet  the  tunnel 


conditions,  and  its  economy  is  all  that  can  be  expected  with  a 
single  track  heavy  grade  freight  load. 

Distributing  System. — Just  outside  the  power  station  there  is 
a  vertical  shaft  which  extends  to  the  tunnel.  A  reinforced  con- 
crete duct  chimney  has  been  built  in  this  shaft  as  a  continuation 
of  the  power  station  duct  lines.  All  the  feeders  pass  from  this 
chimney  through  holes  in  the  tunnel  shell  into  the  tunnel.  The 
locomotive  feeders  tap  the  trolley  and  rail  at  this  point,  which  is 
the  only  distributing  point  for  the  entire  trolley  system.  There 
are  section  breaks  and  switches  for  isolating  particular  sections 
of  the  trolley  wires  in  case  of  accidents,  but  normally  the  trolley 
wires  are  continuous  from  the  limits  of  the  Port  Huron  yards 
through  the  tunnel  to  the  limits  of  the  Sarnia  yards,  a  distance 
of  Z-1  miles. 

In  addition  to  the  locomotive  feeders  there  are  two  feeders 
for  the  tunnel  lights,  two  feeders  for  the  Port  Huron  portal 
pump  groups,  two  for  the  Sarnia  portal  pump  groups,  a  three- 
phase  power  feeder  and  an  arc  light  feeder  for  the  Port  Huron 
yards  and  similar  feeders  for  the  Sarnia  yards.  These  cables 
are  carried  through  the  tunnel  in  ducts  which  are  supported  by 
reinforced  concrete  beams  and  secured  to  the  lining  of  the  tunnel 
shell.  There  are  two  of  these  beams,  one  on  each  side  of  the 
tunnel.  The  ducts  are  covered  with  a  three-inch  layer  of  con- 
crete. The  feeders  are  paper  insulated  lead  covered  cables  and 
terminate  at  the  pump  house  switchboards,  from  which  point  the 
arc  circuit  and  the  three-phase  power  circuit  continue  as  bare 
overhead  wires. 

In  the  yards  a  single  catenary  trolley  construction  is  used. 
The  spacing  of  the  supporting  bridges  is  250  feet.  There  are 
no  obstructions  in  the  nature  of  intermediate  supports,  conse- 
quently where  a  number  of  parallel  tracks  are  electrified  the 
spans  are  long,  as  at  the  Port  Huron  passenger  station  where  one 
of  the  spans  is  a  little  in  excess  of  one  hundred  and  forty-three 
feet.  The  bridges  are  tied  together  with  guy  cables.  This  en- 
ables a  lighter  construction  to  be  used  than  if  each  bridge  were 
sufficiently  rigid,  without  the  use  of  guy  cables,  to  withstand  the 
unbalanced  strain  resulting  from  the  breaking  of  several  mes- 
senger cables  and  trolley  wires.  The  trolley  wires  are  twenty- 
two  feet  above  the  tracks  except  in  the  tunnel  and  a  short  dis- 
tance outside  each  portal. 

In  the  tunnel  a  modification  of  the  catenary  construction  is 
used.  There  are  two  parallel  messenger  cables  and  two  parallel 
trolley  wires.  The  messenger  cables  are  supported  on  barrel  type 
insulators  spaced  at  intervals  of  twelve  feet.  These  messengers 
carry  the  special  double  trolley  hangers  which  are  also  spaced  at 
intervals  of  twelve  feet,  but  located  three  feet  from  the  middle 
of  the  messenger  span.  This  arrangement  gives  the  required 
flexibility  and  at  the  same  time  avoids  a  dangerous  vertical  dis- 
placement of  the  messenger  cables  when  the  pantagraph  bow 
passes  under  the  trolley  hanger.  The  clearance  between  the 
messenger  cables  and  the  tunnel  shell  is  three  inches.  The  trolley 
wires  are  six  inches  below  the  messengers  which  gives  a  mini- 
mum clearance  of  fifteen  feet  five  inches  between  the  trolley  wires 
and  the  rail. 

The  tunnel  is  damp  throughout  a  considerable  portion  of  its 
length,  consequently  there  was  some  doubt  as  to  the  advisability 
of  attempting  to  carry  3,300  volt  bare  wires  within  three  inches 
of  the  cast  iron  shell.  Any  fears  that  may  have  been  entertained 
have  proved  to  be  groundless,  for  but  two  insulators  have  failed 
since  the  electric  locomotives  were  put  in  operation.  The  weak 
insulators  were  eliminated  before  the  service  was  inaugurated 
by  the  use  of  breakdown  tests  which  were  continued  until  the 
overhead  construction  withstood  a  pressure  of  4,500  volts. 

The  tunnel  is  well  lighted  by  480  incandescent  lights.  These 
lamps  are  placed  in  two  rows,  one  row  on  either  side  of  the 
tunnel.  They  are  spaced  every  twenty-five  feet,  but  as  they  are 
staggered  there  is  a  lamp  for  every  twelve  and  a  half  feet  of 
tunnel  length.  Since  the  voltage  of  the  lighting  circuit  is  440 
volts,  the  lamps  are  grouped  four  in  series. 

On  account  of  the  frequency,  25  cycles,  it  was  impossible  to 
use  alternating-current  arc  lights,  consequently  a  mercury  con- 
verter was  installed.     There  are  two  loops  from  the  power  sta- 
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tion,  one  of  which  is  for  the  Port  Huron  lights  and  the  other 
for  the  Sarnia  lights. 

Dispatching.— The  tunnel  division  is  protected  by  a  block 
signal  system  which  extends  from  summit  to  summit.  The  dis- 
patcher's cabin  is  located  at  the  Sarnia  summit  and  the  other 
signal  cabin  at  the  Port  Huron  summit.  Telegraph  orders  are 
used.  In  addition  to  the  written  order  the  conductor  receives  a 
staff  when  the  train  enters  the  block.  The  switches  and  signals 
are  locked  until  this  staff  is  placed  in  the  instrument  at  the  other 
end  of  the  block.  The  protection  is  so  complete  that  not  a  single 
accident  chargeable  to  dispatching  has  occurred  during  the  eigh- 
teen years  of  tunnel  service.  There  is  a  yard  telephone  system 
and  in  addition  a  special  telephone  line  connecting  the  power 
station,  the  two  signal  cabins  at  the  two  portals,  the  middle  of  the 
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tunnel  and  the  roundhouse.  The  dispatcher  is  the  master  of  the 
situation.  He  not  only  controls  the  train  movements  but  the  mo- 
tive power  as  well.  Any  failure  of  power  is  immediately  reported 
to  him.  In  case  it  is  trouble  with  a  locomotive  he  has  the  engine 
replaced.  In  case  it  is  trouble  with  the  distributing  system  he 
orders  the  power  cut  off,  then  communicates  with  the  electrical 
superintendent  who  takes  charge  of  the  repairs.  As  soon  as  the 
repairs  have  been  effected  the  dispatcher  is  advised  and  orders 
the  power  turned  on  again.  He  is  also  advised  as  to  any  power 
station  trouble  that  will  interfere  with  train  movements.  There 
is  no  division  of  responsibility.  This  arrangement  is  the  logical 
one,  since  it  is  the  dispatcher's  business  to  get  the  trains  through 
the  tunnel.  He  must  accordingly  be  supplied  with  the  necessary 
motive  power  and  be  kept  advised  as  to  its  availability.  Likewise 
in  case  of  trouble  on  the  line  he  must  protect  the  repairmen  by 
keeping  the  power  off  until  the  proper  authority  has  advised  him 
that  power  can  be  turned  on  again. 

Locomotives. — Three  locomotives  have  been  provided,  each 
consisting  of  two  half-units,  each  half-unit  being  mounted  on 
three  axles  driven  through  gearing  by  three  single  phase  mo- 
tors with  a  nominal  rating  of  250  h.p.  each.  Since  the  motors 
have  a  very  liberal  overload  capacity,  it  is  possible  to  develop 
2,000  h.p.  in  one  locomotive.  The  half-units  are  duplicates  in 
every  respect,  and  as  the  multiple  unit  system  of  control  is  used, 
they  can  be  operated  when  coupled  together  with  the  same  facility 
as  when  separate. 

As  previously  stated,  the  locomotives  are  designed  to  develop 
a  drawbar  pull  of  50,000  pounds  at  the  comparatively  low  speed 
of  ten  miles  per  hour.  The  locomotives  are  powerful  enough  to 
start  a  1,000- ton  train  on  a  2  per  cent,  grade  in  case  this  should 
be  necessary.  At  a  test  made  on  a  half-unit,  using  a  dynamometer 
car,  it  was  found  that  a  single  half-unit  developed  43iOOO  pounds 
drawbar  pull  before  slipping  the  wheels.  This  was  done  on  a 
comparatively  dry  rail  with  a  liberal  use  of  sand.  On  this  basis 
it  would  be  possible  to  develop  about  86,000  pounds  drawbar  pull 
with  a  complete  locomotive.  The  maximum  speed  of  the  loco- 
motives is  35  miles  per  hour.     It  is  not,  however,  the  intention 


of  the  Tunnel  Company  to  operate  the  locomotives  at  a  speed  in 
excess  of  30  miles  per  hour,  at  which  the  locomotive  will  give  a 
tractive  effort  of  6,000  lbs.  Speed  indicators  are  provided,  which 
indicate  on  a  large  dial  located  in  the  locomotive  cab  near  the 
engine  driver's  seat  the  speed  at  which  the  locomotive  is  running, 
and  at  the  same  time  record  the  speed  throughout  the  length  of 
the  run. 

The  frames  of  the  locomotives  are  of  the  rigid  outside  bar 
type,  and  consist  essentially  of  two  cast  steel  side  frames  joined 
at  the  ends  by  heavy  cast  steel  bumper  girders  and  reinforced  by 
cross  braces  at  two  intermediate  points.  The  main  journal 
boxes  are  carried  in  the  side  frames  in  pedestals  fitted  with  shoes 
and  wedges. 

The  three  pairs  of  driving  wheels,  62  inches  in  diameter,  are 
built  up  with  cast  steel  centers  and  steel  tires  secured  in  place 
by  double  "Mansel"  retaining  rings.  The  total  weight  of  the 
locomotive  rests  on  the  drivers. 

The  cab  is  a  superstructure  of  sheel  steel  with  a  Z-bar  frame 
built  up  on  an  angle  iron  base  frame.  The  auxiliary  apparatus 
is  arranged  on  each  side  of  the  cab  leaving  a  wide  aisle  down  the 
center.  Trap  doors  are  provided  in  the  floor  to  render  access  to 
the  motors  easy.  The  locomotives  are  double  ended,  that  is,  a 
master  controller  and  set  of  brake  valves  are  mounted  at  each 
end  of  the  cab  so  that  the  locomotive  can  be  operated  from 
either  end.  The  apparatus  in  the  cab  is  so  laid  out  that  any  part 
can  be  readily  inspected  and  replaced  if  necessary. 

Motor  Equipment. — The  motors  are  of  the  ten-pole  compen- 
sated type  and  are  designed  to  operate  at  a  normal  voltage  of 
235  volts  at  a  frequency  of  25  cycles.  They  are  connected  in 
multiple  and  are  so  arranged  that  any  one  or  two  motors  can 
be  disconnected  in  case  of  trouble.  The  cut-out  switches  are 
designated  by  numbers  and  are  mounted  on  the  end  of  the  re- 
verse group.  The  motors  are  provided  with  air  inlets,  and  ducts 
of  ample  size  lead  to  these  inlets  from  a  blower  so  that  forced 
.ventilation  can  be  effectively  used.  The  blower  also  supplies  air 
to  ventilate  the  main  auto-transformer.  The  continuous  capacity 
of  the  motors  under  forced  ventilation  is  750  amperes  at  235  volts. 
This  rating  would  permit  two  half-units  to  pull  a  2,500-ton  train 
at  a  constant  speed  of  15^  m.p.h.  for  any  desired  length  of  time 
on  a  straight  level  track. 

Control  and  Auxiliaries. — The  essential  parts  of  the  control 
system  in  each  half-unit  are :  one  3,300  volt  auto-transformer, 
three  preventive  coils,  a  train  line  relay,  three  switch  groups,  two 
master  controllers,  two  small  storage  batteries  and  a  small  motor- 
generator  set. 

The  main  auto-transformer  is  located  on  the  right  side  of  the 
cab  in  the  center.  It  is  connected  to  the  trolley  by  a  high-tension 
cable  through  an  oil  circuit  breaker  provided  with  a  no-voltage 
release  protective  relay.  In  case  the  locomotive  should  leave  the 
rails  and  the  frame  thus  become  insulated  from  ground,  this  relay 
would  cause  the  circuit  breaker  to  open  and  remain  open  until 
the  ground  connection  to  the  locomotive  frame  becomes  re- 
established. 

The  preventive  coilis,  three  in  number,  are  located  directly  over 
the  blower  in  the  No.  I  end  of  the  cab  and  provide  a  means  of 
stepping  from  one  transformer  tap  to  another  without  producing 
a  short-circuit  in  the  transformer  or  an  open  circuit  to  the  mo- 
tors. At  the  same  time  they  serve  to  distribute  the  motor  cur- 
rent among  the  four  switches  in  the  transformer  switch  groups. 

The  train  line  relay  is  located  between  the  transformer  switch 
groups,  its  purpose  being  to  enable  a  number  of  the  wires  leading 
from  the  master  controllers  to  be  used  twice,  thus  cutting  down 
the  number  of  control  wires  required  between  half-units  when 
operating  in  pairs,  and  at  the  same  time  shortening  the  length 
of  the  controller  drum. 

There  are  three  switch  groups,  two  being  transformer  groups 
and  the  third  the  reverser  group.  The  transformer  groups  are 
located  above  the  transformer  with  the  train  line  relay  between 
them.  Each  group  consists  of  ten  electro-pneumatically  operated 
switches.  The  function  of  these  groups  is  to  connect  the  motors 
to  the  various  taps  on  the  auto -transformer  to  give  the  requisite 
speed  regulation.     As  these  switch  groups  are  very  close  to  the 
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Sarnia,  as  well  as  for  a  small  anioinit  of  arc  lighting. 

Power  Station. — The  power  station  is  situated  on  the  Port 
Huron  bank  of  the  river,  at  a  point  almost  directly  over  the 
tunnel.  The  building  construction  is  of  concrete  to  the  dynamo 
room  floor.  The  walls  above  thi>  point  are  continued  with  paving 
brick  and  are  corniced  and  coped  with  concrete.  The  roof  is  of 
cinder  concrete.  The  dynamo  room  is  lofty  and  well  lighted. 
The  walls  are  lined  with  enamel  brick  to  the  height  of  tlie  switch- 
board, the  remaining  portion  behig  lined  with  sand  lime  brick.  Tiie 
basement  has  plenty  of  head  room  and  contains  the  condenser 
pump  groups  and  stoker  fa:i  groups.  The  dynamo  room  floor 
is  so  recessed  that  the  auxiliary  apparatus  in  the  basement  is  in 
view  from  the  dynamo  rooin  floor.  The  boiler  room  floor  is  on 
the  same  level  as  the  dynamo  room  basement  floor.  A  striking 
featttre  of  the  boiler  room  is  the  reinforced  concrete  coal  bunker. 
This  extends  the  entire  length  of  the  boiler  room,  and  has  a 
capacity  of  500  tons. 

The  power  station  equiptncnt  is  in  duplicate.  There  arc  two 
1,250  kw'.,  three-phase,  -5-cycle,  3,300  volt  turbo-generators, 
cither : of  Which  is  capable  of  handling  the  maximimi  demand 
upon  the  station.  Each  turbine  has  its  independent  barometric 
condenser.  There  are  two  steam  driven  cxeiters  and  a  motor 
driven  exciter  group.  The  momctitary  peak  loads  have  reached 
2,400  kw.,  single-phhse,  and  a  Tirrill  regulator  has  been  provided 
to  keep  the  voltage  of  the  locomotive  phase  uniform  over  the 
entire  range  of  load.  There  is  in  addition  to  the  locomotive 
load  a  small  three-phase  load  consisting  of  power  house  motors, 
drainage  pump  motors  and  roundhouse  motors.  The  incandes- 
cent lighting  is  connected  to  same  phase  as  the  locomotives. 

Since  there  is  but  a  single  track  in  the  tunnel,  there  can  be 
only  one  train  on  the  grade  at  a  time,  consequently  tlie  lo.id  is  an 
extremely  variable  one.  The  plant  has  been  designed  to  meet 
this  condition.  The  turbines  have  a  large  overload  cap.icitv 
and  the  boilers  have  extra  large  steam  drum  capacity.  The  four 
boilers  have  a  nominal  rating  of  400  h.p.  each,  and  each  boiler 
has  three  steam  drums.  Ordinarily  there  arc  three  boilers  in 
use,  although  two  are  sufficient  to  care  for  the  average  load. 
Steam  is  kept  up  in  the  third  boiler  in  order  to  avoid  the  delay 
which  would  occur  in  getting  it  into  commission  in  case  of  an 
accident  to  an  active  boiler.  When  there  is  a  drop  in  boiler 
pressure  due  to  a  heavy  overload  the  speed  of  the  forced  draft 
fan  engine  is  automatically  increased,  and  at  the  same  time  the 
fuel  supply  to  the  underfeed  stokers  is  automatically  increased 
by  the  speeding  up  of  the  stoker  feeding  mechanism.  The  nom- 
inal boiler  pressure  is  200  pounds  and  the  nominal  turbine  pres- 
sure is  175  pounds,  consequently  some  drop  in  steam  pressure  is 
allowable,  but  the  automatic  action  of  the  stokers  is  such  as  to 
keep  the  drop  from  becoming  excessive.  The  separately  fired 
superheater  is  of  a  type  tliat  has  considerable  heat  storage  ca- 
pacity. The  temperature  is  controlled  by  the  means  of  dampers, 
which  are  automatically  operated  by  a  water  piston  whose  valves 
are  operated  by  an  electro-magnet  primarily  controlled  by  a 
thermo-couple  in  the  steam  line.  The  autt>matic  control  is  ar- 
ranged for  a  low  imi form  superheat  in  order  that  there  may  be 
no  wide  variation  of  temperature  in  the  exhaust  portion  of  the 
turbine  when  a  heavy  change  in  load  occurs.  High  pressure 
fciifH^rheated  steam  is  u>ed  in  the  turbine  alone.  .\n  auxiliary 
steam  line,  tapped  off  between  the  boilers  and  the  superheater 
artd  equipped  with  reducing  valves,  delivers  low  pressure  satur- 
ated steam  to  the  auxiliaries.  The  auxiliaries  exhaust  into  a 
feed  water  heater.  The  boiler  fec<l  pumps  draw  their  water 
supply  from  the  condenser  discharge. 

The  station  was  put  in  commission  November,  1007,  at  which 
time  it  was  thoroughly  tested  out  with  an  .nrtificial  load  that 
corresponded  to  actual  service  conditions.  Later  it  w.is  subjected 
to  an  official  test  and  was  found  to  more  than  meet  the  contract 
guarantees.  The  station  has  been  operated  from  the  start  by  the 
Tunnel  Company's  employees,  although  during  the  preliminary 
operating  period  the  operation  was  nominally  in  the  hands  of  the 
contractor>.  The  station,  wliile  it  i?  a  simple  one.  contains  re- 
finements that  good  engineering  demands.  The  load  factor  is 
necessarily  bad,  which  fact,  of  course,  is  not  conducive  to 
economv.     lUit  the  statitvn  ha?  been  designed  to  meet  the  tunnel 


c<>nililii>n-.  ami   ii>   eemioniy   i^   all   that  can  be  expected  with  a 
single  track  lieavy  grade  freight  load. 

L)ii<TRiBUTJNG  System. — Just  outside  the  power  station  there  is 
a  vertical  shaft  which  extends  to  the  tunnel.  A  reinforced  con- 
crete duct  chinniey  has  been  built  in  this  shaft  as  a  continu.ition 
of  the  power  station  duct  lines.  All  the  feeders  pass  from  this 
chimney  through  holes  in  the  tunnel  shell  into  the  tunnel.  The 
locomotive  feeders  tap  the  trolley  and  rail  at  this  point,  which  is 
the  only  distributing  point  for  the  entire  trolley  system.  There 
are  section  breaks  and  switches  for  isolating  particular  sections 
of  the  trolley  wires  in  case  of  accidents,  but  normally  the  trolley 
wires  are  continuous  from  the  limits  of  the  Port  Huron  yards 
through  the  tunnel  to  the  limits  of  the  Sarnia  yards,  a  distance 
of  3.7  miles. 

In  addition  to  the  locomotive  feeders-  there  are  two  feeders 
for  the  tumiel  lights,  two  feeders  for  the  Port  Huron  portal 
pump  groups,  two  for  the  Sarnia  portal  pump  groups,  a  three- 
phase  i>ower  feeder  and  an  arc  light  feeder  for  the  Port  Huron 
yards  and  similar  feeders  for  the  Sarnia  yards.  These  cables 
are  carried  through  the  tunnel  in  ducts  which  are  supported  by 
reinforced  concrete  beams  and  secured  to  the  lining  of  the  tunnel 
shell.  There  are  two  of  these  beams,  one  on  each  side  of  the 
tunnel.  The  ducts  are  covered  with  a  three-incli  layer  of  con- 
crete. The  feeders  arc  paper  insulated  lead  covered  cables  and 
terminate  at  the  pump  house  switchboards,  from  which  point  the 
arc  circuit  and  the  three-phase  power  circuit  continue  as  bare 
overhead  wires. 

In  the  yards  a  single  catenary  trolley  construction  is  used. 
The  spacing  of  the  supporting  bridges  is  250  feet.  There  are 
no  obstructions  in  the  nature  of  intermediate  supports,  conse- 
(|uently  where  a  number  of  parallel  tracks  are  electrified  the 
spans  are  long,  as  at  the  Port  Huron  passenger  station  where  one 
of  the  spans  is  a  little  in  excess  of  one  hundred  and  forty-three 
feet.  The  bridges  are  tied  together  with  guy  cables.  This  en- 
ables a  lighter  construction  to  be  used  than  if  each  bridge  were 
sufficiently  rigid,  without  the  use  of  guy  cables,  to  withstand  the 
unbalanced  strain  resulting  from  the  breaking  of  several  mes- 
senger cables  and  trolley  wires.  The  trolley  wires  are  twenty- 
two  feet  above  the  tracks  except  in  the  tunnel  and  a  short  dis- 
tance outside  each  portal. 

In  the  tunnel  a  modification  of  the  catenary  construction  is 
used.  There  are  two  parallel  messenger  cables  and  two  parallel 
trolley  wires.  The  messenger  cables  are  supported  on  barrel  type 
insulators  spaced  at  intervals  of  twelve  feet.  These  messengers 
carry  the  special  double  trolley  hangers  which  are  also  spaced  at 
intervals  of  twelve  feet,  but  located  three  feet  from  the  middle 
of  the  messenger  span.  This  arrangement  gives  the  required 
flexibility  and  at  the  same  time  avoids  a  dangerous  vertical  dis- 
placement of  the  messenger  cables  when  the  pantagraph  bow 
passes  under  the  trolley  hanger.  The  clearance  between  the 
messenger  cal)lcs  and  the  tunnel  shell  is  three  inches.  The  trolley 
wires  are  six  inches  below  the  messengers  which  gives  a  mini- 
mum clearance  of  fifteen  feet  five  inches  between  the  trolley  wires 
and  the  rail. 

The  tunnel  is  damp  throughout  a  considerable  portion  of  its 
length,  consequently'  there  was  some  doubt  as  to  the  advisability 
of  attempting  to  carry  3,300  volt  bare  wires  within  three  inches 
of  the  cast  iron  shell.  Any  fears  that  may  have  been  entertained 
have  proved  to  be  groundless,  for  but  two  insulators  have  failed 
since  tiie  electric  locomctives  were  put  in  operation.  The  weak 
insulators  were  eliminated  before  the  service  was  inaugurated 
by  the  use  of  breakdown  tests  which  were  continued  until  the 
overhead  construction  withstood  a  pressure  of  4,500  volts. 

The  tunnel  is  well  lighted  by  480  incandescent  lights.  These 
lamps  are  placed  in  two  rows,  one  row  on  cither  side  of  the 
tunnel.  They  arc  spaced  every  twenty- five  feet,  but  as  they  are 
staggered  there  is  a  lamp  for  every  tweWe  and  a  half  feet  of 
tunnel  length.  Since  the  voltage  of  the  lighting  circuit  is  440 
volts,   the   lamps  are   grouped   four   in   series. 

On  account  of  the  frequency,  25  cycles,  it  was  impossible  to 
use  alternating-current  arc  lights,  consequently  a  mercury  con- 
verter was  installe<l.     Tlure  are  two  loops  from  the  power  sta- 


Decemckr,  1908. 


A]\IER1CAN    ENGINEER   AND   RAILROAD   JOURNAL. 


485 


tion,  one  of  wliicli  is  lor  the  Port  liuroii  lights  and  the  other 
for  the  Sarnia  lights. 

Dispatching.— The  tuniKl  divi.-ion  is  protected  by  a  block 
signal  system  which  extLiids  from  summit  to  summit.  The  dis- 
patcher's cabin  is  located  at  the  Sarnia  summit  and  the  other 
signal  cabin  at  tlie  Tort  Iluroji  sunuiiit.  Telegraph  orders  arc 
used.  In  addition  to  the  written  order  the  conductor  receives  a 
stafY  wlien  the  train  enters  the  block.  The  switches  and  signals 
are  locked  until  tliis  staff  is  placed  in  the  ijistrument  at  the  other 
end  of  the  Iilock.  The  protection  is  -so  complete  that  not  a  single 
accident  chargealde  to  dispatching  has  occurred  during  the  eigh- 
teen years  of  tunnel  service.  Thci-e  is  a  yard  telephone  system 
and  in  additinn  a  special  tekplione  line  connecting  the  power 
station,  the  two  signal  cabins  at  the  two  portals,  the  middle  of  the 
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tunnel  and  the  roundliot:se.  The  dispatcher  is  the  master  of  the 
situation.  He  not  only  controls  the  train  movements  but  the  mo- 
tive power  as  well.  Any  failure  of  power  is  immediately  reported 
to  him.  In  case  it  is  trouble  with  a  locomotive  he  has  the  engine 
replaced.  In  case  it  is  trouble  with  the  distributing  system  he 
orders  the  power  cut  oft,  then  conmiunicates  with  the  electrical 
superintendent  who  takes  charge  of  the  repairs.  As  soon  as  the 
repairs  have  been  effected  the  dispatcher  is  advised  and  orders 
the  power  turned  on  again.  He  is  also  advised  as  to  any  power 
station  trouble  that  will  interfere  with  train  movements.  There 
is  no  division  of  responsibility.  This  arrangement  is  the  lexical 
one,  since  it  is  the  dispatcher's  business  to  get  the  trains  through 
the  tunnel.  He  must  accordingly  be  supplied  with  the  necessary 
motive  power  and  be  kept  advised  as  to  its  availability.  Likewise 
in  case  of  trouble  on  the  line  he  must  protect  the  repairmen  by 
keeping  the  power  oflF  until  the  proper  authority  has  advised  him 
that  power  can  be  turned  on  again.  ..    .  ;  .    .j  .;;  v  •.  .    ,    .    ... 

Locomotives. — Three  locomotives  hhve  brecn  provided,  each 
consisting  of  two  half-units,  each  half-unit  being  mounted  on 
three  axles  driven  through  gearing  by  three  single  phase  mo- 
tors with  a  nominal  rating  of  250  h.p.  each.  Since  the  motors 
have  a  very  liberal  overload  capacity,  it  is  possible  to  develop 
2,000  h.p.  in  one  locomotive.  The  half-units  are  duplicates  in 
every  respect,  and  as  the  multiple  unit  system  of  control  is  used, 
they  can  be  operated  when  coupled  together  with  the  same  facility 
as  whcji  separate.  .-^..  y..:.:^ 

As  previousl}'  stated,  the  locomotives  are  designed  to  develop 
a  drawbar  pull  of  50.000  pounds  at  the  comparatively  low  speed 
of  ten  miles  jter  hour.  The  locomotives  are  powerful  enough  to 
start  a  1,000- ton  train  on  a  2  per  cent,  grade  in  case  this  should 
be  necessary.  At  a  test  niaile  on  a  half -unit,  using  a  dynamometer 
car,  it  was  found  that  a  single  half-tmit  developed  43,000  pounds 
drawbar  i)ull  before  slipping  the  wheels.  This  was  done  on  a 
comparatively  dry  r.iil  with  a  liberal  use  of  sand.  On  this  basis 
it  would  be  possible  to  develop  about  86,000  pounds  drawbar  pull 
with  a  complete  locomotive.  The  maximum  speed  of  the  loco- 
motives is  35  miles  per  hour.     It  is  not,  liowever.  the  intention 


of  the  Tunnel  Company  to  operate  the  locomotives  at  a  speed  in 
excess  of  30  miles  per  hour,  at  which  the  locomotive  will  give  a 
tractive  effort  of  6,000  lbs.  Speed  indicators  are  provided,  which 
indicate  on  a  large  dial  located  in  the  locomotive  cab  near  the 
engine  driver's  seat  the  speed  at  which  the  locomotive  is  running, 
and  at  the  same  time  record  the  speed  throughout  the  length  of 
the  run.    ,.^  :^     ■:,.]—:.■■  ''.■■■:..  ■.  r,  ■ 

The  franies  of  tlie  locomotives  a;re  bt  fhe  rigid  Outside  bar 
type,  and  consist  essentially  of  two  cast  steel  side  frames  joined 
at  the  ends  by  hea\'y  cast  steel  bumper  girders  and  reinforced  by 
Cross  braces  at  two  intermediate  points.  The  main  journal 
boxes  are  carried  in  the  side  franies  in  pedestals  ^Uedjvith  shpes 
and  wedges.  ■  '        ';  '      ,  -     v.    ■-•  •  ■       ':    .'^.-v 

The  three  pairs  of  driving  wheels,  62  inclres  in  diameter,  are 
built  up  with  cast  steel  centers  and  steel  tires  secured  in  place 
by  double  "Manscl"  retaining  rings.>  The  total  weight  of  the 
locomotive  rests  on  the  drivers. 

,:  The  cab  is  u  supvrslructure  of  sheei  steel  "with  a  Z-bar  frame 
huilt  up  on  an  angle  iron  base  frame.  ThSaiixiliary  apparattis 
■  is  arranged  on  each  side  of  the  cab  leaving  a  wide  aisle  down  the 
center.  Trap  doors  arc  provided  in  the  floor  to  render  access  to 
tlie  motors  easy.  The  locomotiAcs  arc  double  ended,  that  is,  a 
master  controller  and  set  of  brake  »-a!ves  arc  mounted  at  each 
end  of  the  cab  so  that  the  loconiotive  can  be  operated  from 
either  end.  The  apparatus  in  the  cab  is  so  laid  out  that  any  part 
can  be  readily  inspected  and  replaced  if  necessary. 

Motor  Equipment.— The  motors  arc  of  the  ten-pole  compen- 
sated type  and  are  designed  to  operate  at  a  normal  voJtage  of 
.^35  volts  at  a  frequency  of  25  cycles.  They  are  connected  in 
multiple  and  are  so  arranged  that  any  one  or  two  motors  can 
be  disconnected  in  case  of  trouble.  The  cut-out  switches  are 
designated  by  numbers  and  are  moontcd  on  the  end  of  the  re- 
verse group.  The  motors  arc  provided  whh  air  inlets,  and  ducts 
of  ample  size  lead  to  these  inlets  from  a  blower  so  that  forced 
ventilation  can  be  effectively  used.  The  blower  also  supplies  air 
to  ventilate  the  main  auto-transformer.  The  continuous  capacity 
of  the  motors  under  forced  ventilation  is  750  amperes  at  235  volts. 
This  rating  would  permit  two  half-units  to  pull  a  2,sOO-ton  train 
at  a  constant  speed  of  isVz  m.p.h.  for  any  desired  length  of  time 
on  a  straight  level  track. 

Control  and  Auxiliabies. — The  essential  parts  of  the  control 
s>'stem  in  each  half -unit  arc :  one  3,300  volt  auto-transformer, 
three  preventive  cf)ils,  a  train  line  relay,  three  switch  groups,  two 
master  controllers»  two  small  storage  batteries  and  a  small  motor- 
generator   set. 

The  rnain  auto-transfprmer  is  located  on  the  right  side  of  the 
cab  in  the  center.  It  is  connected  to  the  trolley  by  a  high-tension 
cable  through  an  oil  circuit  breaker  provided  with  a  no-voltage 
leleasc  protective  relay.  In  case  the  locomotive  should  leave  the 
rails  and  the  frame  thus  become  insulated  from  ground,  this  relay 
would  cause  the  circuit  breaker  to  open  and  remain  open  until 
the  grouitd  connectk>n  Jto  the  locomotive  frame  becomes  re- 
established. ,  ;  .  ;^.  -     ■• 

The  preventive  tcoils,  three  in  ntithber,  are  located  directly  over 
the  blow-er  in  the  No  I  end  of  the  cab  and  provide  a  means  of 
stepping  from  one  transformer  tap  to  another  without  producing 
a  sliort-circuit  in  the  transformer  or  an  open  circuit  to  the  mo- 
tors. At  the  same  time  they  serve  to  distribute  the  motor  cur- 
rc!it  among  the  four  switches  in  the  transformer  switch  groups. 

The  train  line  relay  is  located  between  the  transformer  switch 
groups,  its  purpose  being  to  enable  a  number  of  the  wires  leading 
from  the  master  conl rollers  to  be  use<l  twice,  thus  cutting  down 
the  number  of  control  wires  required  between  half-units  when 
operating  in  pairs,  and  at  the  same  ttJitc  shortening  the  length 
of  the  controller  driun. 

There  are  three  switch  groups,  two  being  transformer  groups 
and  the  third  the  reverser  group.  The  transformer  groups  are 
located  above  the  transformer  with  the  train  line  relay  between 
them.  Eacli  group,  consists  of  ten  elcctro-pneumatically  operated 
switches.  The  function  of  these  groups  is  to  connect  the  motors 
to  the  various  taps  on  the  anto  transformer  to  give  the  requisite 
^peeil  regtdatiou..    As  these  switch  gronp>  are  vita- oIono  m  the 
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transformer,  the  leads  between  the  two  pieces  of  apparatus  are 
very  short.  The  third  switch  group  is  located  on  the  left  side  of 
the  locomotive  and  consists  of  12  elcctro-pneumatically  operated 
switches.  The  switches  in  this  group  control  the  direction  in 
which  the  locomotive  is  run.  There  are  four  of  these  switches 
for  each  motor,  two  for  operation  in  the  forward  direction  and 
two   for   reversing. 

A  master  controller  is  located  at  each  end  of  each  half-unit 
on  the  right  side,  so  placed  that  the  engineer  can  have  a  clear 
view  ahead  from  his  seat  and,  at  tb.e  same  time,  can  easily  operate 
the  controller  and  brake  valve  handles.  Each  master  controller 
has  two  interlocking  handles ;  one  is  the  operating  hatidle  and 
the  other  the  reversing  handle.  The  master  controller  operates 
the  various  switches  in  the  switch  group  by  current  from  a  20- 
volt  storage  battery  circuit  and  has  17  running  notches  and  three 
switching  notches.  In  the  operation  of  the  locomotives  the  con- 
troller can  be  left  on  any  of  the  running  notches,  as  there  is  no 
resistance  to  overheat  and  burn  out.  This  gives  the  alternating- 
current  locomotive  a  verv  distirct  advantage  over  the  direct- 
current  type  where  only  two  or  three  running  notches  are  avail- 
able. The  switching  notches  are  used  only  for  running  the  loco- 
motive without  load  at  low  speed,  as  when  passing  over  switches 
and  frogs  in  the  yards,  and  arc  passed  over  when  handling  a 
load.  The  engineer  is  guided  in  the  operation  of  the  controller 
by  an  ammeter  mounted  directly  before  him  in  the  cab.  In  case 
the  engineer  operates  his  controller  too  fast,  the  circuit  breaker 
will  open  and  cannot  be  reset  until  he  has  thrown  the  controller 
handle  to  the  "off"  position.  The  circuit  breakers  on  the  locomo- 
tives arc  normally  set  to  open  when  a  current  exceeding  4,500 
amperes  is  taken  by  the  motors.  Across  the  top  of  the  controller 
are  located  a  number  of  push  buttons  which,  when  pressed,  oper- 
ate respectively  the  pneumatic  bell  ringer,  pneumatic  sanders, 
circuit  breaker  reset,  and  pantagraph  trolley.  Foot  pedals  are 
placed  within  convenient  reach  of  the  engineer's  foot  which  also 
serve  to  operate  the  bell  and  sanders.  The  general  principle  of 
the  operation  of  the  control  system  is  as  follows :  Air  cylinders 
are  used  to  operate  the  various  switches  and  low  voltage  magnet 
valves  to  control  the  supply  of  air  to  the  various  switches.  Two 
or  more  locomotives  may  be  operated  as  one  unit  from  any  con- 
troller by  inserting  the  proper  "jumpers"  between  locomotives. 

The  ten  cell  (20  volts)  storage  batteries  provided  to  operate 
the  control  magnets  are  in  duplicate,  one  being  in  use  while  the 
other  is  being  charged.  The  charging  is  done  by  means  of  the 
small  100  watt  motor-generator  set  previously  mentioned. 

The  air  compressor  is  located  beside  the  main  reservoir  on  the 
left  side.  The  ma.ximum  pressure  used  is  100  lbs.,  gauge  pres- 
sure. A  reducing  valve  lowers  the  pressure  to. 80  lbs.  for  use  in 
the  control  system.  The  blower  is  located  on  the  left  side  under 
the  preventive  coils.  Both  the  compressor  and  blower  motors  are 
operated  from  low  voltage  taps  on  the  main  auto-transformer.  In 
addition  to  the  ammeters  at  each  end  of  the  locomotive  a  "motor" 
voltmeter,  a  "line"  integrating  wattmeter,  and  a  "motor"  indi- 
cating wattmeter  are  provided  and  are  located  on  the  left  side  of 
the  locomotive  above  the  reversing  switch  group. 

The  current  is  collected  from  the  trolley  wires  by  means  of  a 
sliding  bow  pantograph  trolley.  In  so  far  as  the  trolley  wire 
extends  throughout  the  length  of  the  tunnel,  no  additional  pro- 
vision has  to  be  made  for  the  collection  of  current  while  the  loco- 
motive is  passing  through  the  tunnel.  Electric  headlights  are  pro- 
vided, as  well  as  lights  for  the  illumination  of  the  interior  of  the 
cab  and  the  dials  of  the  indicating  instruments.  The  heating 
of  the  cabs  is  provided  for  by  means  of  standard  electric  heaters. 
Heat  is  also  available  for  drying  the  sand  stored  in  sand  boxes. 
In  general,  the  M.  C.  B.  standards  have  been  conformed  with  in 
so  far  as  couplers,  w^heel  treads,  etc.,  are  concerned.  The  gen- 
eral dimensions  of  the  half-units  are  as  follows  : 

Length  over  all    23  ft.     6  in. 

H-iight  from  top  of  rail  to  top  of  roof 13  ft. 

Height  from  top  of  rail  tc  top  of  pantograph  bow  when  lowered  14  ft.  11  in. 

Width   of  cab  over   a'l 9  ft.     8  in. 

Total  weight  of  locomotive  half-unit,   fully  equipped 67}^   tons 

(This  weight  is  practically  evenly  divided  over  three  drivers.) 
Weight   ot   complete   locomotive   unit 135   tons 


L(  iigth  of  rigid  whtcl  base 16   ft. 

Diameter   of  driving  wheels 62  in. 

Xorm.il  speed  of  train,  ascending  2  per  cent,  grade   (miles  per 

hour)     10 

Normal  speed  on  level  tracks  (miles  per  hour) 25  to  30 

In  service  it  has  been  found  that  the  locomotives  will  very 
readily  handle  a  i,ooo-ton  train  at  from  ii  to  I2,  and  possibly  13 
to  14  miles  per  hour  on  a  2  per  cent,  grade,  thus  demonstrating 
their  ability  to  more  than  fulfil  the  specified  performance. 

Mr.  Bion  J.  Arnold,  who  prepared  the  original  specifications 
for  this  work,  has  acted  as  consulting  engineer  for  the  railway 
company,  and  as  such  has  had  a  general  supervision  of  the  instal- 
lation. The  contractors  were  the  VVestinghouse  Electric  and 
Manufacturing  Co.,  who  were  directly  responsible  for  the  in- 
stallation and  successful  operation  of  the  entire  equipment. 

The  information  in  this  article  has  been  largely  drawn  from  a 
pamphlet  prepared  by  F.  A.  Sager  and  issued  by  the  general  pas- 
senger department  of  the  Grand  Trunk  Railway,  and  articles  by 
H.  L.  Kirker,  L.  M.  Aspinwall  and  C.  Bright  in  The  Electric 
Journal. 


A  SMALL  "HAND-AROUND'*  MILL,  ADAPTED  TO 
RAILROAD  WORK. 


By  J.  S.  Sheafe.* 


Railroads  are  becoming  more  and  more  interested  in  reclaiming 
what  is  ordinarily  regarded  as  scrap  material.  Two  or  three  of 
the  larger  roads  have  obtained  splendid  results  by  installing  a 
small  rolling  mill  and  reducing  scrap  rods  to  a  smaller  diameter. 
1  he  illustration  shows  a  "two  high"  or  two  roll  mill  which  has 
been  in  use  in  the  Burnside  shops  of  the  Illinois  Central  Railroad 
for  the  past  fourteen  months  and  is  similar  to  one  which  has 
been  used  in  the  West  Milwaukee  shops  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway  shops  for  a  long  time. 

Such  a  mill  may  be  purchased  from  any  of  the  rolling  milf 
equipment  companies  at  a  cost  of  one  thousand  dollars  or  less, 
but  should  preferably  be  three-high  so  that  the  material  may  be 


ILLUSTRATING    THE    METHOD   OF   LAYING   OUT   TEMPL.\TES    FOR   THE 

ROLLS. 

A  n  is  the  dia'net?r  of  the  pass. 

One-quarter  oi  A  R  is  taken  as  a  ratlin*  aid  with  centers  at  A  and  B 
the  circle  is  cut  at  C.  I>,  E  and  F. 

V\'ith  !■'  and  D  as  centers  an. I  ra'lii  equal  to  V  C  and  D  E  the  arcs  C  G 
and  E  H  are  drawn. 

The  corners  at  G  and  H  are  then  chamfered  slightly. 

G  C  E  II  F  D  is  then  the  contour  of  the  pnss. 

passed  back  through  the  rolls  instead  of  handing  it  back  to  the 
head  roller,  as  is  necessary  with  the  two-roll  mill. 

Scrap  iron  from  i  to  2%  ins.  in  diameter  is  cut  to  lengths  con- 
venient for  handling,  heated  in  a  furnace  to  a  soft  heat,  and 
passed  to  the  head  roller  who  starts  it  through  the  rolls.  A  man 
behind  the  rolls  catches  the  iron  and  passes  it  back  over  the  top 
to  the  roller,  who  continues  to  work  the  iron  down  to  the  size 
desired.  (The  three  high  roll  would  permit  the  "catcher"  to  send 
it  back  to  the  roller  through  the  next  pass.)  The  iron,  when 
down  to  size,  should  be  up-ended  for  the  finish,  after  which  it  is 


*  Mechanical  Inspector,  Illinois  Central  Railroad. 
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passed  to  the  straightening  table,  straightened  while  hot,  and 
placed  upon  a  "hot  be^**-»F-any  level  surface,  to  cool.  The  pieces 
when  finished  vary  from  5  to  8  feet  in  length,  according  to  the 
size  of  the  billet ;  the  waste  from  short  ends,  in  cutting  to  length, 
is  surprisingly  low. 

The  passes  are  from  2%  to  ^4  ins.  round  and  are  reduced  by 
J^  in.  to  the  %  in.  pass,  after  which  the  reduction  is  1/16  in.,  it 
having  been  found  that  \i  in.  draw  is  too  much  for  the  small 
sizes.  The  limit  of  size  is  Y^  in.,  as  the  labor  required  to  further 
reduce  it  overbalances  the  profit,  in  addition  to  the  difficulty  ot 
holding  it  up  to  secure  a  round  cross-section. 

The  rolls  are  made  of  charcoal  iron,  and  may  be  turned  up  in 
any  heavy  lathe.  The  "neck,"  or  bearing  is  turned  from  a  cen- 
ter, after  which  the  rolls  are  put  in  bearings  and  the  passes 
turned  while  thus  supported.  The  passes  are  made  perfectly 
round  by  means  of  a  thimble,  which  rests  against  a  forked  piece, 
which  in  turn  is  held  in  the  tool  post. 

The  round  passes  are  further  finished  to  templates ;  the  accom- 
panying sketch  illustrates  the  manner  of  making  these.  The  iron, 
in  being  reduced,  must  have  some  space  into  which  to  flow  and  the 
object  of  the  form  furnished  by  the  template  is  to  provide  this 
space  and  still  preserve  the  general  form  for  the  next  smaller 
pass;  1/32  in.  is  taken  from  each  roll,  thereby  allowing  them  to 
be  separated  1/16  in.  when  set  up.  This  means  that  the  diameter 
of  each  roll  is  reduced  1/16  in.  and  this  operation  should  be  per- 
formed after  the  passes  are  in,  so  that  they  will  not  be  oflf-size 
when  the  rolls  are  together.  One  of  the  templates  should  be 
made  for  at  least  each  of  the  finished  sizes  of  iron,  i,  e.,  Ya,  Jit 
I,  and  ili  in.;  the  other  sizes  arc  of  less  importance,  so  long  as 
part  of  the  pass  is  cut  away  to  the  general  form  of  the  template. 

Through  the  rolls  may  be  seen  the  guides,  one  at  each  pass, 
whose  function  it  is  to  pick  np  the  iron  as  it  comes  through.    The 


top  roll,  being  %  in.  larger  in  diameter  than  the  bottom  one, 
naturally  holds  the  iron  down  against  the  guides. 

As  high  as  6,500  pounds  of  iron  have  been  sent  through  these 
rolls  in  nine  hours  at  a  labor  cost  of  $12.50  and  $2.00  for  fuel. 
This,  of  course,  is  the  high-water  mark,  but  the  average  daily 
output,  with  a  good  set  of  men,  on  a  piecework  basis,  would 
nearly  equal  these  figures. 


REPAIR  OF  CRACKS  AND  BLOW  HOLES  IN  CASTINGS. 


A  large  amount  of  money  is  spent  every  year  replacing  ma- 
chinery and  parts,  automobile  cylinders,  castings,  radiators,  boil- 
ers, fire  pots,  pipes  and  many  other  things  which  have  become 
useless  because  of  cracks,  spong}-  spots,  sand  holes  or  blow  holes. 
There  is  hardly  a  factory  of  any  size  which  does  not  contribute 
something  to  this  scrap  heap  every  year  because  it  is  not  possible 
to  repair  such  defects  in  iron  and  steel. 

A  new  compound  which  has  recently  been  placed  on  the  mar- 
ket by  H.  W.  Johns-Manville  Company,  New  York,  is  claimed 
to  make  repairs  of  this  kind  perfectly.  It  is  called  "Leak-No 
Metallic  Compound"  and  is  a  chemical  composition  resembling 
powdered  iron.  When  mixed  with  water  and  applied  like  putty 
to  defects  in  iron  or  steel  articles  it  metalizes  and  is  said  to  be- 
come a  permanent  part  of  the  article  to  which  it  is  applied.  The 
manufacturers  guarantee  it  to  stop  any  ordinary  leak  against 
any  pressure  in  anj'thing  made  of  iron  or  steel.  It  will  also 
stand  any  heat  that  iron  will  stand.  If  this  compound  comes  up 
to  the  claims  it  certainly  will  prove  to  be  a  great  boon  to  all 
manufacturers. 
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transfiiniKT,  tlu-  K.ni'-  l-iiunu  iIk-  t\Vi>  i>ii.ovs  <it  ;ii)iiaraius  arc 
very  short,  riic  thini  ^witcli  group  is  located  on  the  k-tt  side  of 
tla-  lacoiiiotivc  and  con>i<t>  of  12  fleotru-iHiouniatically  operated 
!4\vitchf5.  riu-  .-witclu-^  in  tiii->  liriaiji  control  the  direction  in 
which  the  loconiotivo  i.-'  run.  There  arc  four  of  tluse  switches 
for  each  t"utor,  two  f.ir  operatiou.in  tlie  fojr\vard; direction  and 
two    for   rev«>r-in!^.  .'\-.:    ;:  ..;:•■,•..; 

A  masti^r  cotitroller  is  located  itt  each  end  of  each  half  unit 
on  the  right  side,  so  placed  that  lh<j  engineer  can  have  a  cUar 
view  aliead  from  his  seat  :uid,  at  the  same  time,  can  easily  onerate 
tlie  controller  ami  brake  valve  haudle>.  Mach  master  et>mroller 
has  two  interlockjnt;  haiidlesi  uUe  is  the  operaiinu  hahdle  and 
the  otlier  th^  revershij;  haiMUc-  'nic  master  a  mi  n  'Her  operates 
the  various  switclics  in  the  iswitch  iinmp  Ky  current  from  a  JO- 
volt  storaiic  halt  cry  circuit  an«f  lias  17  rpmiiii,:.!  notches  and  throe 
switchinif  notche.-./  hi  the  Operation  01  the  loconioiive^  the  cnn- 
tfoUc.i-  can  be  left  on  aaiy-  of  tliv  ty"''''""  ""►i'-"'i<->.  as  there  is  no 
resistance ;to!inerlvc-.it  and  >jurli  out.  This  j;ives  the  allernatins- 
current  Toconmtivc  a  Virv  distii'ct  advaniatie  over  the  direct- 
current  type  where  only  two  or  three  runnijisi  notches  are  avail- 
able. TJie  switchinji  notches  aVe  irsed  only  for  running  the  loc>>- 
rnpfivc  without  Toad  at  low  speeily  a.*  wben  i)assing  over  switches 
and  frogs  in  the  y;iTd>.  and  are  passed  over  when  handling  a 
loail.  The  engineer  is  guidid  in  ihe  operation  of  tiie  coiurolKr 
l>y  an  ammeter  mounted  directly  before  him  in  the  cab.  !n  case 
the  engineer  operates  his  vonrroUer  toOr  last,  the  circuit  breaker 
will  open  and  cannot  be  reset  until  he  has  thrown  the  contredler 
handle  to  the  "otT"  position.  Tlie  circuit  iircakers  on  the  locomo 
lives  are  nc'rnially  set  to  oi>en  when  a  current  excevdiug  4.500 
amperes  is  taken  by  the  niotfWS;-  Acro.ss  the  top  of  tlie  controller 
are  located  a  number  of- push  buttons  which,  when  pressed,  oper- 
ate respectively  the  pneumatic  bell  ringer,  pneumatic  sanders, 
circuit  breaker  reset,  and  pantagraph  trolley.  Foot  jiedals  arc 
placed  within  convenient  re;tcli  of  the  engineer's  foot  which  also 
serve  to  operate  the  Ik  11  an<l  ■i.inder^.  'ihe  general  princinie  of 
the  oi>erafion  of  the  control  system  is  as  follows:  .Vir  cylitiders 
are  used  to  operate  the  vari^nis  switches  and  low  voltage  magnet 
valves  to  control  the  supply  of  air  to  the  various  switches.  Two 
or  more  locomotives  may  be  operated  as  one  miit  from  any  con- 
troller by  inserting  the  proper  "jumpers"  between  locomotives. 

The  ten  L'ell  (20  volts>  .-torage  batteries  provided  to  operate 
the  control  magnet.s^  are  in  du]>licate,  one  being  in  use  while  the 
oti>er  is  being  charged.  The  charging  is  done  by  means  of  the 
small  100  watt  motor-getiefator  set  previously  mentioned. 

The  air  contpressor  is  located  l)cside  the  main  reservoir  on  the 
left  side.  Tile  maximum  pressure  used  is  i<x>  lbs.,  gauge  pres- 
sure, A  reducing  valve  li>wer>  the  juessure  to  So  \\)-.  for  use  in 
the  control  system.  The  blower  i>  located  on  the  left  -ide  mider 
the  preventive  coils.  I'.oth  the  compressor  and  blower  motors  are 
operated  frfint  low  voltage  taps  on  the  main  auto  transformer.  In 
addition  to  the  annmtir?  at  each  end  of  t!u-  locomotive  a  ■"motor" 
voltmeter,  a  "line"  int»-gratijig  wattuKier.  an<l  a  ■"moior"  indi- 
cating wattmeter  are  provided  and  ;,re  located  f>n  the  K  ft  side  of 
the  locomotive  above  the  reversing  sw'teh  group. 

The  current  is  collected  frotn  the  trolley  wires  by  means  of  a 
sliding  bow  pantograph  trolUfy.  In  so  far  as  the  trolUy  wire 
extends,  throughout  the  length  of  the  tunnel,  no  additional  pro- 
vision has  to  be  made  for  the  collection  of  current  wl)ilv  the  loco- 
motive is  passing  through  the  tuntiel.  Electric  headlight'"  are  pro- 
vided, as  well  as  light,-  for  the  illumination  of  the  interior  of  the 
cab  and  the  dials  of  the  indicating  instruments.  The  heating 
of  the  cabs  is  provided  for  by  nteans  of  standard  eKctric  heaters. 
Meat  is  also  available  for  drying  the  sand  stored  in  sand  boxes. 
In  general,  the  M.  C.  !'•.  standards  have  been  conformed  with  in 
-o  far  a-  coupler^,  wheel  treads,  etc.,  are  concerned.  The  gen- 
tral  dimensions  of  the  ha!f-nnits  are  as  foMows: 

L'.-npth   ovtr   .nil 2.".  ft.      r.  jn. 

II   ifllit  from  top  of  rail  tn  top  of  rooi,..,.;...,-.--.^L;.....>  ......  .    IS  ft. 

Ht-ishi  from  top  of  rail  tc  top  of. vaWogtrtMilwiM' when  k»wi-rt(l  14  ft.   11  in. 

Width  of  cat)  over  a'J. .  .v.  .-.^j.  J'-..;',  iv .'....  ..i.....  ............. .      !>  ft.     8  in. 

Tot.-il  weiRiit  of  locmotivf  hn!f-ttiiit,  tTilly  cqttir>po<i fiTJj   tdns 

(This  weight  is  pr.nctif.aliy  fvicrily  Jt\ii!t-l  ov<  r  three  drivtTS.) 

Wc'iSrI'f.  ot.  comt>I'ti-  l"Ci'mc>tive  unit... l.'i.'i  u<n< 


i.iii-tl:   of  rigid   •.vhd.l  l..n-c H'    11 

I)i.imil<  r   of   driving   wheels ..•;•'..'••  .'<-l  ..''.»•. i.i*. ..■,;<.  .  <>-   in. 

NDnii.il  .speed  of  train,  ascending:  3  f u  i  cent,  grade  <mik"s  per 

hriir) 1<» 

.\onjial  sq>'  ed  on  level  tracks  fniilcs  pt'r  hour)  • 2.'>  to  30 

In  service  it  has  been  found  that  the  locomotives  will  very 
readily  handle  a  l,(XK)-ton  train  at  from  11  to  12,  and  possibly  13 
to  14  miles  jier  hour  on  a  J  i»cr  cent,  grade,  thus  demonstrating 
their  ability  to  more  th.an   fulfil  the  specilied  performance. 

Mr.  i!if)n  J.  .Kniold.  wlio  prepared  the  original  sjH'cifications 
for  this  work,  has  acted  as. consulting  engineer  for  the  railway 
c(  inpany.  and  as  such  has  had  .a  general  supervision  of  the  instal- 
l.ation.  ihe  contractors  were  the  W'estiiigliousc  Electric  and 
M.inufacturing  Co.,  who  were  directly  responsible  for  the  in- 
stallation and  successful  operation  of  the  emire  equii)ment. 

The  information  in  this  article  has  been  largely  dr.awn  frotn  a 
pampidet  prejiarcd  by  I".  A.  Sager  and  issuetl  by  the  general  pas- 
senger department  of  the  (Irand  Trunk  Railway,  and  articles  by 
rl.  L.  Kirker,  1..  .\I.  .Nspinual!  and  C".  llright  in  The  Electric 
Jourjial. 

A  SMALL  '•  HAND-AROUND  "  MILL,  ADAPTED  TO 
RAILROAD  WORK. 


i'.V   J.    S.   SHEAFE.* 


l\aih-oa<ls  .iii.-  l»econiing  more  .and  more  interested  in  reclaiming 
what  is  ordinarily  regarded  as  scrap  mriterial.  Two  or  throe  of 
the  larger  ro.ids  have  obtained  splendiil  results  by  installing  a 
small  rolling  mill  .ind  reducing  scrap  rods  to  a  smaller  diameter. 
1  lie  illustration  shows  a  "two  high"  or  two  roll  mill  which  has 
been  in  use  in  the  Burnside  shops  of  the  Illinois  Central  Railroad 
for  the  past  fourteen  months  and  is  similar  to  one  which  has 
been  used  in  the  West  Milwaukee  shops  of  the  Chicago,  Mil- 
waukee &  St.  I'aul  Railway  shops  for  a  long  time. 

.*^uch  a  mill  may  be  purchased  from  any  of  the  rolling  iniir 
eiptipnuiit  companies  ;it  a  cost  of  one  thousan<l  dollars  or  less, 
but  >hould  preferably  be  three-high  so  th>''t  the  material  may  be 


£0T  roi>.    ■\o<c 

11.1.1  STR-MI.Vt.     riir.    MKTIlol.    OK    I.WISO    Ol  T    TEMI*J..\TE.S    FOR    THE 

kOl.I.s. 

.\  n  is  fw  dui'ttct^V-iif-  liio  -pas!*: 

!  >ni-'|u;lrU-r  01  .\  It  is  taken  as  .1  raili'is  ant  Mijti  ceiuers  at  A  and  B 
tlu   cirele  is  cut  it  t".  1>,  K  atul  1".  -  *':  •  ''  •■';   ' 

>\'itr  I-  ati<I  1»  Ms  ei  iiteri^ai^  ra^lij  y'jthil  tb?if- f  .nul  I)  ]-'  the  >rcs  C  G 
an-l   K  ,11  are  drawn,  ■     •' 

TTic-  corners  at  ^i  utid  II  are  then   eliatnfere.l  slifshtly. 

<;   (     1".    II    I'    l»   is  tlu  n   the  CKtU<iur:.o£  the  pn*i. 

p.asM-d  back  through  tlie  rolls  instead  of  handitig  it  back  to  the 
head  roller,  as  is  necessary  with  the  two-roll  mill. 

Scrap  ir(Mi  from  1  to  2' .4  ins.  in  flianuter  is  cut  In  lengths  con- 
venient for  handling,  healed  in  a  fun;ace  to  a  .soft  heat,  and 
p.asstil  lo  ilu'  he.ad  roller  who  starts  it  through  the  rolls.  .\  nian 
behiml  the  rolls  catches  the  iron  and  passes  it  back  o\  er  the  top 
to  the  roller,  who  continues  to  work  the  iron  down  to  the  size 
desired,  t 'i'he  three  high  roll  woidd  permit  the  "catcher"  to  send 
it  liack  to  the  roller  through  the  next  pass.)  The  iron,  v^hen 
down  to  size,  should  be  up-ended  for  the  finish,  after  which  it  is 

'  Mechanic.".!  Insi.,ctf  r,  I'linois  Crniral   Railroad. 
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passed  to  the  straightening  tahle,  straightened  while  hot,  and 
placed  upon  a  "hot  bed,"  or  any  lev*!  surface,  to  cool.  The  pieces 
when  finished  vary  from  5  to  8  feet  in  length,  according  to  the 
size  of  the  billet;  the  waste  from  short  ends,  in  cutting  to  length, 
is  surprisingly  low. 

The  passes  are  from  2' s  to  .'4  ins.  round  and  are  reduced  by 
l^  in.  to  the  Js  in-  pass,  after  whioli  the  reduction  is  1/16  in.,  it 
having  been  found  tiiat  V«  i"-  dr.iw  is  too  much  for  the  small 
sizes.  The  limit  of  size  is  3^  hi.,  as  the  labor  required  to  further 
reduce  it  overbalances  the  profit,  in  addition  to  the  difficulty  ot 
holding  it  up  to  secure  a  round  cross-section. 

The  rolls  are  made  of  charcoal  ir<iii,  and  may  be  turned  up  in 
any  heavy  lathe.  The  "neck,"  or  bearing  is  turned  from  a  cen- 
ter, after  which  the  rolls  are  put  in  bcariniiS  and  the  passes 
turned  while  thus  supported.  The  passes  arc  made  perfectly 
round  by  means  of  a  thimble,  wliich  rests  against  a  forked  piece, 
which  in  turn  is  hehl  in  the  tool  post. 

The  round  passes  are  furflier  finished  to  templates ;  the  accom- 
panying sketch  illustrates  the  manner  of  making  these.  The  iron, 
in  being  reduced,  nmst  have  some  space  into  which  to  flow  and  the 
object  of  the  form  furiiished  by  the  template  is  to  provide  this 
space  and  still  preserve  the  general  form  for  the  next  smaller 
pass;  1/32  in.  is  taken  from  each  roll,  thereby  allowing  them  to 
be  separated  l/lf)  in.  wlun  set  up.  TIii>  means  that  tlie  diameter 
of  each  roll  is  reduced  1/16  in.  and  this  operation  should  be  per- 
formed after  the  passes  are  in,  so  that  they  will  not  be  oft-siz^ 
when  the  rolls  arc  together.  One  of  the  templates  should  be 
made  for  at  least  each  of  the  finished  sizes  of  iron,  i.  c.  u,  "x. 
I.  and  I's  in.;  the  other  sizes  arc  of  less  importance,  so  long  as 
part  of  the  pass  is  cut  away  to  the  general  form  of  the  template. 

Through  the  rolls  niay  h^ /sc0j  the  j?uidGS,  one.  at  each  pass, 
who.,  fm:cti«Mv  it  i^  ttVnickii'p  ihe  iron  As  if  conics^^hrough.  The 


t«»p   roll.   l)eing   ^/^   in.  larger   in  diameter   than   ttte.  l»ottom  one, 
naturally  holds  the  iron  <lown  against  the  guides. 

.\s  high  as  6,500  pounds  of  iron  have  l^en  sent  through  these 
rolls  in  nine  hours  at  a  labor  cost  of  Si.?. 50  ami  $2.00  for  foci. 
This,  of  conrsc,  is  the  high-water  mark,  but  the  average  daily 
output,  with  a  good  set  -  of  incji,  oit  a  piecework  basis,  would 
nearly  equal  these  fiaiir^JS, ; 


REPAIR   OF  CRACKS  AND  BLOW  HOLES  IN  CASTINGS. 


A  large  amount  of  money  is  spent  ^ycry  year  replacing  ma- 
chinery and  parts,  atitomobilc  cylinders,  castings,  radiators,  boil- 
ers, fire  pots,  pipes  and  niany  (tiher  things  which  have  become 
useless  because  of  cracks,  spongy  spots,  sand  holes  or  blow  belles. 
There  is  hardly  a.  fact<>iry  of  any  size  whi  docs  iiot  contribute 
something  to  this  scrap  heap  every  veaT  because  it  is -not  possible 
to  repair  such  defects  in  iron  and  steel. 

A  new  com])Ounil  wliicli  has  recently  been  placed  on  the  mar- 
ket !>>'  H.  W.  Johns-Manvillc  Comjiany,  Neir  Yorl^  is  claimed 
to  make  repairs  of  this  kind  perfectly.  It  is  called  '"Leak-Xo 
Metallic  Compoumi'  and  is  a  chemical  compositinn  resembling 
powilercd  iron.  \Vlicn  mixed  with  water  and  applied  like  putty 
to  defects  iri  iroti  or  steel  articles  it  nictaliEes  and  is  said  to  be- 
come a  permanent  part  of  the  article  to  which  it  is  applied.  The 
mamifacturefs  guarantee  it  to  stop  any  ordinary  leak  against 
any  pressure  in  anything  made  of  iron  or  steel.  It  will  also 
stand  any  heat  that  iron  will  stand.  If  this  compound  comes  up 
to  the  claims  it  certainly  will  prove  to 'lie  a  ^eat  boon  to  jail 
mant-facturers.:  ;-y  '  V  : 
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HIGH  SPEED,  STOP  MOTION  BULLDOZER.  PEDESTAL  FA..ING  MACHINE. 


A  new  style  bending  machine,  known  as  a  high  speed,  stop 
motion  bulldozer,  and  embodying  a  number  of  improvements  over 
the  old  style,  slow  motion  machines,  has  recently  been  placed  on 
the  market  by  the  Ajax  Manufacturing  Company  of  Cleveland. 
It  is  specially  designed  for  bending  work  cold.  These  machines 
are  being  manufactured  in  six  sizes,  from  No.  i  to  Xo.  6;  the 
general  dimensions  of  the  largest  and  smallest  and  one  of  tht 
intermediate  sizes  are  given  in  the  following  table : 


No.  1 

No.  3 

* 

10'  X  3'  6" 
28"  X  S" 
5"  to  10" 

8" 
9.500  lbs. 

No.  6 

Floor  space .i.^:.^:m^.i.JS:A^~,~i..- 

Face  of  cro.sshead  ..: ..........'........,...' 

Travel  of  crossheatl 

5'x2'2" 
16"  X  4" 
5 'to  8" 

5" 
2.2(X)  lbs. 

]5'x7'6" 
60"  X  10" 
5"  to  14" 

Travel  of  crosshead.  std 

Approximate  weight  of  machine 

10" 
24,000  lbs. 

A  5^  X  3  in.  arch  bar,  with  a  set  of  8  in.,  was  recently  bent 
cold  in  a  Xo.  3  machine;  the  four  bends  were  easily  made  in 
one  operation. 

The  most  important  features  of  the  new  machine  are  the  rapid 
movement  of  the  crosshead  and  the  control  which  the  operator 
has  over  it  at  all  times.  The  crosshead  makes  60  strokes  per 
minute  for  the  No.  i  size  and  45  strokes  per  minute  for  the  Xo. 
6,  or  largest  size.  The  machine  may  be  thrown  into  operation 
by  either  a  foot  pedal  or  a  hand  lever,  wiiicli  causes  the  cross- 
head  to  make  a  complete  stroke  and  stop  wide  open. 

The  bed  is  a  steel  casting  and  the  crosshead  travels  at  an  angle 
to  facilitate  placing  the  stock  in  the  dies.  The  crosshead  has  a 
long  bearing  surface  and  is  equipped  with  adjustable  gibs  to  take 
up  wear.  The  gears  are  machine  cut  and  the  bearings  are  bushed 
with  bronze. 

While  the  machine  is  primarily  intended  for  bending  purposes, 
it  majy  also  be  used  as  a  press  or  shear.  The  rapid  motion  of 
the  crosshead  makes  it  possible  to  obtain  a  greater  output  and 
where  the  stock  will  stand  a  cold  bend  a  considerable  saving  may 
be  made  in  fuel. 


Don't  Be  Afr.md  to  Ask  Questiox.^. — Tf  one  is  not  in  full  pos- 
session of  knowledge  of  any  particular  detail,  it  is  the  greatest 
mistake  not  to  ask  questions  so  as  to  become  so.  It  is  not  a 
lowering  of  dignity,  nor  an  indication  of  incompetency  to  have  to 
ask  for  such  information,  in  fact,  much  can  often  be  learned 
from  even  the  men  of  the  lowest  grade  by  intelligent  questioning. 
Any  other  principle  of  conduct  usually  results  in  an  ostrich  act 
on  the  part  of  the  one  who  attempts  it,  his  ignorance  being  easily 
apparent. — IV.  J.  Harakan,  before  the  Xeiv  York  Railroad  Club. 


i  he  portable  machine,  shown  in  the  illustration,  was  originally 
designed  for  truing  up  the  pedestals  on  street  and  interurban 
car  trucks,  but  it  is  also  applicable  for  planing  the  pedestal  jaws 
of  locomotives.  It  is  strong  and  powerful  and  has  a  milling 
cutter  with  inserted  blades  of  high-speed  steel.     This  cutter  may 


be  made  of  ary  desired  diameter  and  has  an  adjustment  of  lYz 
in.  to  allow  for  different  widths  betv/een  the  jaws  and  for  diflfer- 
ent  depths  of  cut.  The  cutter  is  driven  from  the  driving  shaft 
through  a  worm  and  worm  wheel  geared  42  to  i,  thus  furnishing 
a  powerful  and  smooth  motion  to  the  cutter.  A  wide  range  of 
feeds  is  provided  to  suit  the  various  conditions. 

The  bed  of  the  machine,  which  carries  the  sliding  head  and 
milling   cutter,   is   made   in   the    form   of   a   chuck,   as   shown   in 
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the  illustration,  with  slots  on  both  the  top  and  bottom  edges,  on 
the  back,  in  which  the  projections  of  the  clamps,  that  hold  the 
tool  rigidly  to  the  pedestal,  Jit.  Adjusting  screws  are  fitted  in 
the  center  of  these  clamps  and  go  through  and  clamp  the  whole 
device  to  the  back  of  the  leg  without  springing  the  bed,  or  the 
work  to  be  milled.  At  the  top  and  bottom  edges  are  shown  six 
set  screws  for  holding  the  machine  edgeways  and  these  in  con- 
junction with  the  clamps  hold  the  machine  firmly  to  the  work. 

Parallel  jaws  are  not  the  only  ones  which  this  tool  will  mill, 
for  by  placing  wedge-shaped  pieces  in  the  chuck  the  machine 
will  mill  the  side  having  a  taper  equally  as  well.  It  is  thus 
easy  to  establish  and  maintain  a  standard  taper.  For  very  wide 
jaws  a  parallel  piece  is  used  between  the  chuck  and  the  pedestal 
to  which  it  is  clamped. 

The  standard  cutter  is  834  in.  in  diameter  and  is  capable  of 
taking  a  deep  cut.  It  is  adjusted  by  a  socket  wrench  which  fits 
into  and  operates  a  cross-feed  screw  in  the  center  of  the  cutter, 
moving  it  in  or  out  and  still  retaining  a  long  bearing  for  the 
shaft  and  driving  device.     The  head  has  20  in.  travel. 

The  machine  is  ordinarily  belt  driven,  but  the  drive  shaft  end 
can  be  fitted  to  use  an  air  drill  or  any  portable  power.  Various 
sizes  are  built  to  meet  requirements;  the  machine  is  manufac- 
tured by  H.  B.  Underwood  &  Co.,  of  Philadelphia,  Pa. 


APPLICATION  OF  EXTRA  TRUCK  VHEELS  TO  ELEC- 
TRIC LOCOMOTIVE. 


Cascade  Tunnel  Electrification. — Announcement  is  made 
that  electrically  propelled  passenger  trains  will  be  running 
through  the  Cascade  tunnel  of  the  Great  Northern  Railway  in 
Washington  before  January  i.  Turbines  and  transformers 
to  develop  12,000  horse  power  are  being  erected  in  the  power 
house  at  Leavenworth  and  the  wood  stave  pipe  line  which  is  to 
carry  a  considerable  portion  of  the  Wenatchee  River  to  the  tur- 
bines is  ready  for  service.  This  pipe  line  is  10,950  feet  in  length 
and  eight  feet  six  inches  in  diameter,  inside  measurement.  It  is 
the  largest  job  of  its  kind  ever  undertaken  in  the  Northwest. 
Eight  electric  locomotives,  which  are  illustrated  elsewhere  in  this 
issue,  will  be  used  for  pulling  trains  through  the  tunnel. 


The  New  York,  New  Haven  &  Haiftford  Railroad  is  operating 
all  of  its  trains  between  Stamford,  Conn.,  and  the  Grand  Central 
Station,  New  York,  by  electric  locomotives  of  the  single  phase 
type,  taking  current  from  an  overhead  trolley  system.  These 
locomotives  were  fully  illustrated  and  described  on  page  396  of 
the  October,  1907,  issue  of  this  journal. 

.\fter  the  locomotives  had  been  in  service  a  short  time  it  was 
found  that  the  weight  on  driving  wheels  was  somewhat  excessive 
and  that  when  operating  on  a  tangent  the  nosing  effect  of  the 
large  four  wheel  trucks  was  very  annoying.  Both  of  these  diffi- 
culties have  now  been  corrected  by  the  application  of  an  extra 
truck  wheel  on  the  outside  end  of  each  of  the  driving  trucks,  the 
arrangement  of  which  is  shown  in  the  accompanying  illustration. 

This  application  consists  simply  of  a  supplementary  frame, 
which  is  bolted  to  and  forms  part  of  the  main  frames  of  the 
truck  and  includes  a  radial  side  bearing  of  special  construction. 
This  is  of  the  rocking  instead  of  sliding  type  and  hence  offers 
minimum  resistance  to  the  turning  motion  around  the  center  pin, 
and  is  at  the  same  time  able  to  carry  considerable  weight.  The 
extra  truck  wheels  are  about  3;^  in.  in  diameter,  and  on  account 
of  the  small  space  available,  are  set  very  close  to  the  driving 
wheel.  The  equalizer  system  of  the  main  truck  is  continued  to 
permit  the  extra  truck  assuming  its  share  of  the  weight. 

It  is  understood  that  this  application  has  completely  cured  the 
trouble,  and  that  it  will  be  applied  to  all  the  present  and  future 
locomotives  of  this  type  on  this  road. 


Forest  Preservation  in  Japan. — .\bout  60  per  cent,  of  the 
total  area  of  Japan  is  occupied  by  carefully  preserved  forests. 
For  many  centuries  the  governing  authorities  of  the  empire 
have  left  nothing  undone  to  conserve  the  forestry  areas.  At 
present  the  forests  that  are  immediately  under  government  su- 
pervision aggregate  58,000,000  acres. 
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A  ni-\v  style  lH-u<ling  ni:u-liim%  kMi<>\vii  a-  a  liiuli  -piod.  -top 
nmiioii  imlhldzvr.  atul  cnihQilyinji  :i  "iiiiiIk r  i>t  inii)r()\  iiiunis  owr 
the  i)M  >rylr.  slow  tmtion  tnachJircV.  has  recently  Ikiii  i)lacc*l  on 
the  market  liy  the  .XjaxMainifaetiiriiiv  ("i)niiiany  of  Clev',!an<l. 
ll  i-  >pecially  tlesijuiied  for  lieiulinj;;  work  eoM.  Ilu-e  machines 
are  biinti  nKnn»lavtvvf*,'U  m.  six  sizes,:  .froni  \'i>.  i  ii>  Xn.  6;  the 
general  «Urntnrsiuns  jirf  tJit  .kirifcsi  itnd ^;^s^^  and  om    <>i  i!u 

injeniu'tliiUe  sizes  art'. given  in  the  follow  ini,'  tahle  : 


•■~?jo.:i  :  ' 

■  'no;/-'" 

.5"  to  1"  ■ 

■     V 

>'.5i"  11.- 

No.  6 

.5'x2' r  '■ 

'    lfi":x4:'' 
5.'tos" 

;<' 

J  :•'<■  11.- 

15' X :'  f>' 

C.ll  '  X  ll'-' 
5     10  14- 
,     lO' 

14  m>  nw. 

Flcxirspacf ,..,..  . 
)-":ice  of  en  >-shfiad 
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Ai»prox.iinale  wf  iKht  'if  inachiuf. 


A  f-^  X  ,V  in:  arvli  Itarv  witU  i>i  S  in.,   was   recently   I'enl 

col<i  in  a  Xv>.^  3  tiwcbine :  the  four  Imid-  uer«.  ea-ily  made  in 
one  oi>«;i::iti<'n. 

rhe\i»i«>st  Jifif.Mirtant  jfcjitures  o^  atr  ih«.    rrpid 

inuvenvcnt  of;  the  cr4>?^)i(,.'u!  iind  the  control  which  the  t»jK*rator 
ha-^  fiver  it  at  all  linies:  The  crosshead  make-  ftn  stroke-%  i)er 
mintite  fur  the  Xo.  I  s'rzc  and  45  strokes,  per  ntinute  f<.>r  the  Xi>. 
A  pr."  I.'iTgC'>t  .sizci    The  /ntaehiiu-  t.iia^^  thfown  into,  operation 

liy  lithcT  a,  f«Jot,  pedal  or  a  Iiand  lever,  vfhich  caivses' i|i.e .tross- 
hea<l  to  i)iake  a  eompKie  stroke  atid  stop  wide  ojivti;      .'  V 

The  hed  is  a  steel  casting  and  tiie  erosshead  travels  . -ft  an  angle 
to  facilitate  jdacing  the  stock  in  the  dies.  iiu  enis-head  !i;is  a 
hm^  Ik-aring  siirf ace  iutfl  is  e(jliip|K'rK  with, atljiti^tnliU'  gibs  to  take 
tip  wear;    The  gears  arc. ttKichine.xn^  ihe  In  arings  are  hn-hed 

with  bronze.-"^-      ;',;.-   ':  ^;    1:,  '  .i-^.^ 

While  tire  tnachiue  is  priinarily  int«.mK'd  f«>r  bending  pm  i>o-<  >., 
it.ni;^>"  al?6  be  .ilJictl  as  «■;  prey's  fir  sliear.  The  rai)id  motion  r>i 
the  crosvhead  makes  it  ptirssibie. to  <ibtain  a  greater  ontptit  an<l 
where  the  *ti>ck  \viltsi;iljd;a;'.t:ol(il)vudy  con-i(!(  saving  may 

be  made  in  ftul.       /'■    •:;■;/;.;■■  •  -:'■   ' 


J)o.\'i  i'.K  .\hK.\iii  ri>  A.-K  r)i  i-..-riiivs. — -If  mu-  i-  iin  in  full  pu-- 
se-sion  <ij  knovvletlge  <»t ,  any  iiarticuktr  <Ietriil.  it  i-  the  gr.atest 
inistake  iio4  ;ifb-:fisjfc  cjue>;ti«Mts  ^J«^^  beconu    -...      It    i-  not    a 

lowering  of  dignity;  nor  an  iiuliciitiott  of  inconii>eteiu-\  to  have  to 
a-k  ff)r  sneb  information,  in  tact,  nnieb  can  often  l>e  Karnrd 
troni  tjven  the  nieJi  '»t  tiie  lowest  gra<te  l)y  intelligrni  qne-ti  >ning. 
Any  other,  principie:f>f  cf»ndnct  ustially  resnii-  in  an  o-trich  act 
oil  the  parl;6f  thetnAe.  \vh^^^  it,  hi'-  i.gnoraiue  being  easily 

apparent.— fC..^  //tfr(f/.w/.J>c/i//v  Y/ji',A'v;w'  X-wJc  Riiilroad  Club. 


The  porta'iK'  macliine.  -h«.\\n  in  llie  iUnstr.ilinn.  wa-  originally 
•  lesignetl  fur  trning  np  the  i)e'K-tals- oh 'street  and  iirterurban 
lar  truck-,  bnt  it  is  al-o  .applicabU  for  ])laning  tlu-  ]>e(lestal  jaws 
"f  locomotive.-.  It  is  -trong  ;ind  powerftd  and  has  a  milling 
ii:;ter  with  in-erte<l  blades  of  high  -pei'd  >teel.      This  cnttcr  may 


lie  made  of  rti  ydesfrcrl  diameter  aiul  has  an  adjtvstment  of  lV4 
in.  to  allow  for  ditTerei  t  width-  between  the  jaws  and  for  differ- 
ent depth-  of  ent.  Tlie  cutler  i-  dri\en  froiti  the  driving  shaft 
through  a  worm  ami  worm  wlieel  gear<.<l  ^j  to  1,  tbu-  furnishing 
a  powerftd  :m<I  -mooih  motion  to  the  cutter.  A  wi<le  range  of 
feeds  i-  ])rovided  to  suit  the  various  conditions. 

Tile   bed   of  the   machine,   which   carric-   the   -liding   head   and 
nnlliui;    cmter,   i-   ma.le   in    tlie    form  :.ot.  a  chiuk.   as   shown    in 
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tlic  illu>tr;ition.  with  slot >  on  hotli  tlif  top  aiid  I)i>lt<>iii  c'«lj4<.'S  on 
the  Ii.'ick.  in  which  the  projeolion>  <>f  the  clatm»>.  that  liold  the 
tool  rigitlly  to  ilie  i»e(li.stal,  lit.  .\(ljustinj>  screws  are  littecl  in 
the  center  of  these  clamps  and  go  through  ami  ckunp  the  whole 
^device  to  the  hack  of  lljc  leg  without  sprinjiing  the  boil,;  or  the 
work  t<>  he  milled.  At  the  top  and  bottom  edi>es  are  shown  six 
set  screws  for  holding  tiie  maclnne  t-ilgeways  and  the.-e  in  con- 
junction with  the  elamps  hold  the  machine  lirndy  to,  the  work.  . 
Parallel  jaws  are  not.  the  only  trtics  vvhich  this  ttM>l  will  luill, 
for  hy  placing  wcdjre-sliaped  pieces  in  tfie  chuck  the  nnichine 
will  mill  the  side  havini;  a  taper  e«jually  as  well.  It  is  tlni.s 
easy  to  establish  an«l  niainlain  a  stan«Iard  taper.  l"or  very  wide 
jaws  a  parallel  ])iecc  is  rised  Ix'twecn  the  chuck  ami  the  pe<leFlal 
to  which   it  is  clamped.  / .:  . ; 

The  st  iinlard  cutter  is  8^4  in.  in  diameter  and  is  cai)ahle  of 
takinii  a  deei)  cut.  It  is  adju.>-te<l  hy  a  socket  wrench  which  fits 
into  and  ojterateS  a  icross-feed  screw  in  tJie  center  of  th<»  cittter, 
m.\in^  it  ill  or  out  and  still  retaining  a  loni:  hearinu  for  the 
siiaft  and  driving  device.  Ihe  head  has  20  in.  travel.  v  .„  .:V 
The  machine  is  ordinarily  belt  driviii.  Itut  the  drive  shaft  etid 
c:in  be  (itted  to  use  an  air  drill  or  any  portable  power.  Various 
sizes  are  liuilt  to  nieet  rv'^uimneiit- :  tlie  machine:  is  manufac- 
tured 'y   If.    r,.    I'liderwood  &  ,Co.,  of    IMiiladelphia,   Pa. 


APPLICATION  OF  EXTRA  TRUCK  VHEELS  TO   ELEC- 
TRIC LOCOMOTIVE. 


C.\s<  .\i»F.  'rr\N>x  KLEC-TRli-iCATi(>Ji;.-*-Aniiouncenunt  is  uia<le 
that  electrically  pr<)pelkd  passcu)irer  trains  Avill  be  rumiinij: 
throuuh  the  Cascade  tunnel  of  the  Great  Xorthem  Railway  ni: 
Washinjuton  before  January  i:  Tiirbines  and  transformers 
to  develop  iJ.ooo  horse  power  are  l>i.ing  erected  in  the  p<>wer 
hou^e  at  Leavenwon!i  and  llu  wood  stave  pipe  line  which  is  to 
carry  a  considerable  portion  of  the  Wenatchee  River  to  the  tur- 
bines is  ready  for  service.  This  jiipe  line  is  10.050  feet  in  length 
and  eijiht  feet  six  inches  in  diameter,  inside  measurement.  It  is 
the  l.irirest  Job  of  its  kind  ever  undertaken  in  the  Xorthwest. 
\Aii\n  electric  loconK«tives.  which  are  illustrated  elsewhere  in  this 
issue,  will  be  u-ed  for  puUini-   train'-  tlirouuh  llie  tunnel. 


Ihe  .\ew A'ofk,  N'txv  itifvi-tt  Sr  Ilartford  Ra»^lrm<i  IS  f^ 
aH  of  its  trains: between  Stamford.  Conn.,  an«l.the  (irand  Central 
Statkni/N'ewVbrk;  by  electric  locon»<»tiveN  of  the  siiij-k'  phas*' 
type,  takinj?  current  front  an  overlujad  trcsHey  systeni,  Tliesc 
locomotives  were  fully  illustrated  and  clescriberl  011,  i>ag;e  ^396  .of 
the  ( )ctobi-r,   lijoj,  issue  i>f  ihis  itnirnal.,  S  .       ;.  " 

After  theToconi|otiv:e?i  ha<l  l*een  lit  ^i^-ift;  a ■  siTorf  tinic  Jt  >t^ 
foiuid  that  the  weight  pit  dfiviug  witeels  Was:  -soniewhat  v?ice-*>ive 
aiid  that  wlun  operaiin.ir  on  a  taiigejit  the  iMsing  effect  ■  l  tlic 
large  four  wheel  trucks  was  very  annoying.  Hotli  of  these  dit'ti- 
culties  have  HOW  :l)ccn  corrected  by  the  aiudicatioti  of  an  extra 
mtelcAvliecl  on  the  outside  end  of  e^^  dfiviiJii  ittlcks,  t4)e 

arrangement  of  wliich  is  shown  in  the  aCcomfKinying  ilhistratiotr. 

This  applic^iticMi  c<nisists  simply  of  a  su]tpK  ntenlarv  frame. 
which  is  bolted  t«>  and  forms  part  of  the  main  frames  of  the 
triick  aiMl  includes  a  radial  side  lH'aringT)fspeei:dev*iist ruction 
This  is  of  tlie  rocking  instead  of  sli<litig  tyix-  aud1i0ice  offers 
mininuim  resi-^tance  to  the  turniiig  niotion  aroun<l  the  center  nin. 
and  i.s  at  the  same  time  able  to  carry  cousiderid>le  weight.  The 
extra  truck  wheels  are  aliout  .^.^  in.  in  dianuter,  and  on  account 
of  the  small  siwceavailabky  a^e  set-yery  :do!»cs.to  the  driviug 
wheel.  The  equalizer  system  Of  the  nwiin  tnick  i-s  ciM«tnucd  to 
permit  the  extra  truck  assuming  its  share  of  the  weiglrt. 

It  is  un<lerstoo(l  that  thi<  application  has  cojnplctely  cured  the 
troiU>kv  an*'  tliat  it  will  Ixr  applied  to.  all  the  present  aiul  future 
iQCiiUTotives  of  ;this  type  mi  this^road. 


:    Fos^t^^^  pKt.sKK\  .\Tib^^^  p^f  oent,  of  tlve 

total  area  of  Jajian  is  occupie<l  by  carefull>  preserved  forests. 
For  many  centuries  the  governing  authorities  of  the  empire 
have  left  nothing  undone  t<»  conserve  the  f<»rer4fy  areas.  .\t 
present  the  forests  that  are  imnuiliaiely'  mider,  j^overnmetil  su- 
pervisioTi  aggregate  5}<.ooo;oop  acres. 
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BRAKE  HANGER  CARRIER. 


The  breaking  of  carrier  irons  on  the  usual  arch  bar  type  of 
truck  requires  the  removal  of  the  car  to  the  repair  track  where 
it  can  be  jacked  up  and  the  truck  removed  in  order  to  allow  the 
removal  of  the  column  bolts  for  the  application  of  a  new  cast- 
ing. The  carrier  shown  in  the  accompanying  illustration  has 
been  designed  by  W.  H.  Hall,  chief  car  inspector  of  the  Central 
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Railroad  of  New  Jersey,  at  Jersey  City,  N,  J.,  for  the  purpose 
of  eliminating  the  delay  and  labor  of  renewing  broken  carriers. 
It  is  designed  so  that  it  can  be  fitted  without  removing  the  truck 
from  beneath  the  car  and  hence  without  the  necessity  of  putting 
the  car  on  the  repair  track.  The  bolt  holes  are  slotted  and  a  lip 
is  provided  for  fitting  down  over  the  outer  side  of  the  arch  bar 
and  it  can  be  applied  by  simply  loosening  the  column  bolt  nuts 
and  driving  the  bolt  up  slightly  to  permit  slipping  it  into  place. 


NEW  RATCHET  JACK. 


The  rapidity  of  operation  has  made  the  ratchet  type  of  jack 
a  very  popular  device  up  to  the  limit  of  its  capacity,  which  has 


usually  been  considered  15  tons  or  under.    With  this  weight  in 
the  ordipp.ry  ficsirr*,  iIt  rri-shirg  strength  of  the  pawl  or  teeth 


is  reached,  and  this  type  of  jack  is  usually  used  under  this  load 
only  in  case  of  necessity. 

Recognizing  these  limits,  the  Buda  Foundry  &  Mfg.  Co.,  Rail- 
way Exchange  Building,  Chicago,  has  designed  a  new  ratchet 
jack,  shown  in  the  accompanying  illustration,  which  has  a  very 
large  factor  of  safety  under  15  tons  and  is  capable  of  lifting 
20  tons  with  perfect  safety.  The  change  made  in  this  design,  in 
addition  to  the  use  of  the  best  materials,  heavier  general  con- 
struction and  very  accurate  workmanship,  consists  of  special 
pawls  which  have  triple  teeth  and  thus  divide  the  stress  over 
three  teeth  in  the  rack  and  produce  a  comparatively  light  strain 
on  each.  Considerable  improvement  has  also  been  made  in  the 
design  of  the  fulcrum  pin,  which  has  not  only  been  enlarged  and 
constructed  of  tempered  high  carbon  steel,  but  is  arranged  with 
a  bearing  of  special  design  to  assist  in  resisting  the  shearing 
stress.  The  lower  part  of  the  lever,  through  which  the  pin  ex- 
tends, is  arranged  to  contain  a  shoulder  and  the  bushing  around 
the  pin,  which  extends  through  the  frame,  is  continued  over 
the  shoulder  of  the  lever  and  thus  supports  the  fulcrum  pin  be- 
tween the  lever  and  the  frame. 

This  jack  is  single  acting,  the  load  being  raised  on  the  down- 
ward stroke  of  the  lever.  An  improved  arrangement  for  chang- 
ing the  direction  of  the  lifting  bar  has  been  adopted  and  by  a 
special  design  the  uniform  engagement  of  the  triple  teeth  of  the 
pawls  has  been  assured.  The  frame  and  small  working  parts 
of  the  jack  are  of  malleable  iron ;  the  lever  is  of  open  hearth 
steel;  the  rack  of  high  carbon  open  hearth  steel;  the  pawls  are 
case  hardened  drop  forgings  and  the  fulcrum  pin  is  of  high 
carbon  steel  tempered  and  ground. 

A  test  to  show  the  mechanical  efficiency  of  the  jack  gave  a 
record  of  TJ  per  cent.  It  is  said  that  the  ordinary  ratchet  jacks 
show  about  40  per  cent,  mechanical  efficiency.  This  jack  is 
given  a  rated  capacity  of  20  tons ;  is  28  in.  high  in  the  lowered 
position ;  has  a  16  in.  rise  of  bar  and  weighs  135  lbs. 


RECORD  BREAKING  SWITCH-BOARD  BUILDING. 


The  central  telephone  exchange,  at  Paris,  was  completely  de- 
stroyed by  fire  on  September  21,  1908.  Since  this  completely 
paralyzed  the  telephone  communication  in  the  city  it  was  impera- 
tive that  it  should  be  replaced  in  the  shortest  possible  time.  After 
bids  had  been  presented  by  all  of  the  larger  switchboard  manu- 
facturers of  the  world,  the  contract  was  given  to  the  Western 
Electric  Company,  who,  in  spite  of  the  enormous  handicap  of 
shipment  half  way  across  the  United  States  and  across  the  At- 
lantic Ocean,  were  able  to  promise  a  delivery  of  the  switchboard, 
in  working  order,  inside  of  sixty  days,  agreeing  to  a  very  heavy 
daily  penalty  for  any  excess  of  that  time.  This  required  ex- 
ceedingly accurate  planning  and  rapid  work  on  the  part  of  this 
company,  as  will  be  appreciated  when  it  is  stated  that  the  switch- 
board is  180  ft.  long,  requires  90  operators  to  operate  it  and  will 
accommodate  more  than  10,000  subscribers.  The  back  of  the 
board  contains  about  a  million  soldered  connections  and  about 
3,000  miles  of  wire.  In  addition  to  this  the  company  also  fur- 
nished 135,000  ft.,  or  something  more  than  25  miles  of  switch- 
board cable.  The  manufacture  of  the  board  was  principally  done 
at  the  Hawthorne  works  of  the  company  near  Chicago  and  the 
shipment  from  that  point  required  234  boxes.  About  40,000  feet 
of  lumber  were  used  in  packing  the  complete  board  and  10,000 
sq.  ft.  of  paraffine  paper  were  used  in  waterproofing  the  packing 
cases  for  the  cables. 

Definite  information  concerning  this  order  was  received  by  the 
New  York  office  of  this  company  on  October  3  and  the  com- 
pleted switchboard  was  shipped  from  Chicago  on  October  26. 
This  shipment  was  greatly  facilitated  by  the  co-operation  of  the 
Grand  Trunk  and  the  Delaware,  Lackawanna  &  Western  Rail- 
ways, who  delivered  the  six  cars  at  Hoboken  but  two  days  after 
they  were  loaded  at  Hawthorne.  The  shipment  then  left  New 
York  on  board  a  French  line  steamship  on  October  29,  which 
was  but  a  few  days  more  than  a  month  after  the  fire  occurred. 
It  reached  Paris  on  time  and  was  installed  well  within  the  con- 
tract requircmert. 


December,  1908. 
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PERSONALS. 


P.  J.  Conrath  has  been  appointed  master  mechanic  of  the  Mis- 
souri Pacific  Ry.  at  De  Soto,  Mo. 


George  J.  Duffy  has  been  appointed  assistant  master  mechanic 
of  the  Lake  Erie  &  Western  Ry.  at  Lima,  Ohio. 


D.  D.  Robertson  has  been  appointed  master  mechanic  of  the 
Wyoming  division  of  the  Lehigh  Valley  R.  R.,  succeeding  A  M. 
Gill. 


A.  J.  Wade  has  been  appointed  master  mechanic  of  the  Louisi- 
ana &  Arkansas  Ry.  at  Stamp,  Ark.,  succeeding  F.  A.  Symonds, 
resigned. 


G.  W.  Foster  has  been  appointed  general  foreman  of  shops  of 
the  Lake  Erie,  Alliance  &  Wheeling  Ry.  at  Alliance,  Ohio,  suc- 
ceeding W.  S.  Jackson,  resigned. 


M.  M.  Myers,  master  mechanic  of  the  Missouri  Pacific  Ry.  at 
De  Soto,  Mo.,  has  been  transferred  to  Osawatomie,  Kan.,  suc- 
ceeding Mr.  Tutt. 


A.  M.  Gill,  master  mechanic  of  the  Wyoming  division  of  the 
Lehigh  Valley  R.  R.,  has  been  promoted  to  general  inspector  of 
motive  power  and  rolling  stock. 


D.  E.  Meyers  has  been  appointed  foreman  of  the  motive  power 
and  car  departments  of  the  Louisiana  &  Arkansas  Ry.,  with  office 
at  Minden,  La.,  succeeding  J.  B.  Baird,  resigned. 


Samuel  Millican,  superintendent  of  motive  power  for  the  Hous- 
ton &  Texas  Central  Ry.  and  the  Houston  East  &  West  Texas 
Ry.,  died  at  Dallas,  Tex.,  on  October  22,  from  a  stroke  of 
paralysis. 


F.  K.  Tutt,  master  mechanic  of  the  Missouri  Pacific  and  the 
St.  Louis,  Iron  Mountain  &  Southern  Rys.  at  Osawatomie,  Kan., 
has  been  appointed  master  mechanic  at  St.  Louis,  succeeding  J. 
J.  Reid,  resigned.  :•      ;. 


J.  T.  Connor  has  been  appointed  acting  superintendent  of  mo- 
tive power  and  machinery  of  the  Houston,  East  &  West  Texas, 
Houston  &  Texas  Central  and  Houston  &  Shreveport  Rys.,  suc- 
ceeding S.  Millican,  deceased. 


J.  D.  Harris,  formerly  works  manager  of  the  Westinghouse 
Air  Brake  Company,  Wilmerding,  Pa.,  has  been  appointed  super- 
intendent of  motive  power  of  the  Baltimore  &  Ohio  Railroad, 
with  headquarters  at  Baltimore,  Md. 


R,  E.  Smith,  road  foreman  of  engines  of  the  Canadian  Pacific 
Ry.  at  Medicine  Hat,  Alb.,  Can.,  has  been  appointed  master  me- 
chanic of  the  Second  district,  with  headquarters  at  Medicine  Hat, 
his  former  position  having  been  abolished. 


University  of  Missouri.  Professor  Hibbard  has  been  at  Cornell 
since  1898  and  organized  the  railway  mechanical  engineering  de- 
partment of  that  university.     •  ■-   - 


Alfred  R.  Kipp  has  been  appointed  superintendent  of  motive 
power  and  cars  of  the  Wisconsin  Central  Ry.,  succeeding  W.  G. 
Menzel,  resigned.  Mr.  Kipp  was  formerly  master  mechanic  of 
the  Wisconsin  Central  Ry.  and  has  also  been  with  The  Arnold 
Co.,  Chicago. 


Edward  Elden,  formerly  master  mechanic  of  the  New  York 
Central  &  Hudson  River  R.  R.  and  the  Lake  Shore  &  Michigan 
Southern  R.  R.  at  Buffalo,  N.  Y.,  has  accepted  a  position  with 
the  Dodge  Manufacturing  Co.,  Mishawaka,  Ind.,  as  chief  of  sales 
of  the  railroad  department 


THE  RAILWAY  BUSINESS  ASSOCIATION. 


This  association  has  taken  up  the  work  of  urging  that  every- 
one interested  in  the  speedy  return  to  activity  of  transportation 
interests,  and  a  resumption  on  the  part  of  the  railroads  of  pur- 
chases of  material  and  equipment,  will  at  once  address  demands 
upon  their  legislative  representatives  in  State  and  National  Capi- 
tols for  reasonable  enactments  and  for  a  favorable  attitude  to- 
ward a  fair  adjustment  of  rates.  That  the  campaign  is  to  be  an 
aggressive  one  is  indicated  by  the  selection  of  G.  M.  Basford, 
assistant  to  the  president  of  the  American  Locomotive  Company, 
as  acting  secretary.  Mr.  Basford  will  give  undivided  attention 
for  several  months  to  the  effort  which  the  Association  is  mak- 
ing to  show  the  public  that  anything  hurting  railroads  also  hurts 
whole  communities  of  people  directly,  and  hosts  of  others  in- 
directly, and  that  there  is  immediate  necessity  for  a  change  to- 
ward moderation  and  calmness  in  railroad  legislation. 


BOOKS. 


Mechanical    World    Electrical    Pocket    Book    for    1909. — Pocket 
size,  4J4  X  6J4-    208  pages.     Published  by  Emmott  &  Co.,  65 
King  street,  Manchester,  England.     Price,  15  cents,  net 
This   is  the   second   issue   of   the   separate   Electrical   Pocket 
Book,  which  was  formerly  included  as  part  of  the  Mechanical 
World  Pocket  Diary  and  Year  Book.     It  has  been  greatly  en- 
larged  and   improved   and   now   contains  a   very   complete   and 
valuable  collection  of  electrical  engineering  notes,  rules,  tables 
and  data. 


Allen  Vail,  master  mechanic,  Buffalo  shop,  of  the  Pennsylvania 
R.  R.,  has  been  retired  on  a  pension  and  the  jurisdiction  of  J.  M. 
James,  master  mechanic,  Olean  shop,  has  been  extended  to  in- 
clude the  entire  Buffalo  and  Allegheny  division.  Mr.  James  will 
transfer  his  office  to  Buffalo. 


C.  F.  Smith  has  been  appointed  master  mechanic  in  charge  of 
all  steam  and  electrical  equipment  of  the  Tombigbee  Valley  Ry., 
with  office  at  Calvert,  Ala.  Mr.  Smith  for  the  last  three  years 
has  been  special  representative  for  the  Cataract  Refining  Co., 
Buffalo,  N.  Y. 


H.  Wade  Hibbard,  professor  of  mechanical  engineering  of 
railways  at  Sibley  College,  Cornell  University,  has  resigned  to 
take  effect  at  the  end  of  the  first  semester,  at  which  time  he  will 
take  up  the  duties  as  head  of  the  mechanical  department  of  the 


Application  of  Highly  Superheated  Steam  to  Locomotives.  By 
Robert  Garbe.  Edited  by  Leslie  S.  Robertson.  6  x  gyi.  66 
pages.  Cloth.  Illustrated.  Published  by  Norman  W.  Hen- 
ley Publishing  Co.,  132  Nassau  street.  New  York.  Price, 
$2.50. 
The  excellent  series  of  articles  which  first  appeared  in  The 
Engineer  ("London),  an  extended  abstract  of  which  was  pub- 
lished in  the  March  and  September  issues  of  this  journal,  have 
been  revised  and  reprinted  in  book  form.  As  our  readers  know, 
these  are  the  most  valuable  contributions  on  this  subject  which 
have  ever  appeared  in  brief  form  and  are  written  in  an  excep- 
tionally clear-cut  and  convincing  manner.  Herr  Garbe,  who  is 
Privy  Counsellor  of  the  Prussian  State  Railways,  has  probably 
had  greater  experience  and  is  more  thoroughly  famihar,  in  a 
practical  way,  with  superheated  steam  in  locomotive  practice 
than  any  other  man  on  either  continent.  While  this  book  deals 
with  highly  superheated  steam  the  matter  of  low  superheat  is 
thoroughly  discussed  and  the  reasons  of  the  author  for  his  stand 
in  using  steam  at  least  180  degs.  F.  above  saturation  temperature 
are  fully  given.  In  addition  to  the  theoretical  discussion  of  the 
subject  the  book  also  contains  full  illustrated  descriptions,  with 
a  discussion  of  the  merits,  of  all  of  the  better  known  superheat- 
ers in  the  world.  The  details  of  the  locomotive,  outside  of  the 
superheater,  for  satisfactorily  using  steam  at  this  high  tempera- 
ture are  discussed  and  the  designs  introduced  by  Herr  Garbe  are 
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illustrated.  Reports  on  a  number  of  very  complete  and  practical 
tests  form  the  concluding  chapter  of  the  work.  This  book  can- 
not be  recommended  too  highly  to  those  motive  power  men  who 
are  anxious  to  maintain  the  highest  efficiency  in  their  locomo- 
tives. 


Future  Supply  of  Ties. — As  a  part  of  its  plan  for  the  future 
crosstie  supply  the  Pennsylvania  R.  R.  has  set  out  this  year 
625,000  young  trees,  making  a  total  of  2,425,000  trees  set  out 
in  its  campaign  of  reforestization. 


CATALOGS 


IN  WRITING   FOR  THESE  PI.EASE  MENTION 
THIS  JOURNAL 


SciE.VTiFic  Books. — The  Hill  Pulilishing  Company,  505  Pearl  street, 
New  York,  is  issuing  a  general  catalog  of  technical  books,  which  includes  a 
classified  list,  giving  the  subject  and  author,  brief  comment  and  price,  of 
the   best  known  technical   works. 


R0L1.EK  Beakings. — The  Standard  Roller  Bearing  Company,  50th  street 
and  Lancaster  avenue,  Philadelphia,  Pa.,  is  issuing  a  small  leaflet  calling 
attention  to  the  wonderful  development  of  anti-friction  bearings  during 
the  past  few  years  and  the  facilities  which  it  maintains  for  manufacturing 
them. 


Time  to  Get  Busy. — The  Cleveland  Twi.st  Drill  Company  is  issuing  a 
leaflet  calling  attention  to  the  fact  that  business  is  rapidly  increasing  and 
that  its  plant  is  now  running  to  full  capacity.  It  advises  those  who  wish  to 
obtain  a  quick  delivery  on  supplies  of  small  tools  to  take  the  matter  up 
right  away. 


SwiTCiiBOABD  I.NSTRU'iENTS. — Bulletin  No.  4627,  recently  issued  by  the 
General  Electric  Company,  Schenectady,  N.  Y.,  contains  matter  descrip- 
tive of  curve  drawing  instruments  for  alternating  and  direct  current  cir- 
cuits. These  instruments  have  recently  been  improved  and  are  fully  de- 
scribed and  illustrated  in  this  bulletin,  which  includes  a  list  of  prices. 


llxKiBii  OF  Steel  Tubes. — The  National  Tube  Company,  Pittsburgh,  Pa., 
is  issuing  a  pamphlet  which  fully  illustrates  and  describes  the  very  complete 
exhibit  made  by  it  at  the  Pittsburg  Sesqui  Centennial  Exhibition.  This 
exhibit  was  very  attractive  and  interesting  and  contained  examples  of 
Shelby  seamless  steel  tubing  that  are  distorted  to  a  surprising  extent  with- 
out cracking. 


AiB  CoMPKESSORS. — The  Bury  Compressor  Company,  Erie,  Pa.,  is  issuing 
catalog  .\o.  42,  which  fully  illustrates  and  describes  the  latest  developments  ot 
the  modern  air  compressor.  Machines  for  direct  steam  or  electric,  as  well 
as  belt  drives  are  shown  for  delivering  air  at  practically  any  desired  pres- 
sure. The  specifications  for  each  machine  include  a  table  g:iving  the  size  of 
intake  and  discharge  pipes,  horse  power  required,  speed  and  capacity  of 
the  machine,  etc. 


Crocker-W HEELER  COMPANY. — Among  the  bulletins  recently  issued  by 
this  company  are  No.  lOS,  which  gives  a  large  amount  of  general  informa- 
tion concerning  alternating  current,  including  formulx  for  calculating  the 
amperes  per  phase,  size  of  generator  and  the  importance  of  the  power 
factor.  No.  109  describes  small  generating  sets  ranging  from  2  to  19  kw, 
capacity.  These  are  direct  connected  with  a  steam  eng^ine  forming  the 
motive  power.  No.  H'6  is  on  the  subject  of  direct  current  switchboard 
panels. 


Jacks. — The  Buda  Foundry  ct  Mfg.  Company,  Chicago,  is  issuing  catalog 
No.  123,  which  contains  illustrations  and  descriptions  of  a  most  complete 
collection  of  ball-bearing,  cone-bearing,  g;;ared-ratchet,  ratchet  and  friction 
jacks.  These  jacks  are  shown  in  all  practical  sizes  for  lifting  any  weight 
suitable  to  a  portable  equipment.  One  of  the  ratchet  jacks  is  illustrated 
elsewhere  in  this  issue.  In  addition  to  the  regrular  line  there  are  shown 
a  n-imbet  of  special  adaptations  for  meeting  unusual  conditions.  All  of  the 
jacks  shown  in  this  catalog  have  been  most  carefully  designed  in  the  light 
of   many   years'    practical    experience. 


Milling  Machines,  Etc. — Pratt  &  Whitney  Co.,  Hartford,  Conn.,  i» 
issuing  a  catak)g  which  illustrates  and  describes  milling  machines,  die 
sinkers,  and  profilers.  These  machines  are  all  precision  tools  adapted  for 
high  grade  work.  They  have  the  latest  improvements  and,  with  few  excep- 
tions, are  kept  in  stock  and  can  be  furnished  very  promptly.  The  illustra- 
tions of  the  tools,  of  which  there  are  many,  both  general  and  detailed,  are 
on  a  large  scale  and  show  all  parts  of  the  machine  to  advantage.  The  de- 
scriptive matter  is  very  complete  and  tables  of  specifications  in  each  case 
are  included.  This  catalog  will  form  a  very  valuable  addition  to  the  library 
of  any  one  having  work  of  this  character  to  do.  It  is  standard,  9  x  12,  in 
size. 


Machi.ne  Tools. — The  1009  edition  of  Manning,  Maxwell  &  Moore's 
machine  tool  catalog  has  just  been  issued.  It  forms  a  large  volume  of 
1170  pages,  fii'i   x   13   in.   in   size  and  contains  excellent  illustrations  of  8570 


different  tools  with  sufficient  specification  and  description  of  each  to  make 
the  general  features  fully  understandable.  The  grouping  has  been  most 
carefully  looked  after,  those  tools  of  the  same  kind  and  for  the  same  pur- 
pose being  collected  together,  making  it  very  convenient  for  any  one  to  in- 
vestigate any  special  line  or  kind.  For  instance;  the  first  93  pages  of  the 
book  are  devoted  to  strictly  railroad  tools,  and  154  different  machine  tools 
are  shown,  which  are  not  adapted  for  other  than  railroad  shop  use.  Thest 
include  wheel  and  axle  lathes,  wheel  boring  machines,  special  designs  ot 
planers,  wheel  presses,  high  duty  drills,  portable  presses,  flue  welding  ma- 
chines, grinding  machines,  horizontal  boring  machines,  portable  cylinder 
boring  machines  and  many  others.  Other  sections  of  the  catalog  also  con- 
tain tools  which  are  applicable  to  railroad  shop  use  but  are  not  specially 
designed  for  that  purpose.  The  catalog  contains  a  most  complete  and  valu- 
able index  and  also  a  full  code  for  telegraphic  communication.  This  cata- 
log is  said  to  be  the  only  one  in  existence  which  gives  a  thorough  presen- 
tation of  modern  machine  tools  designed  for  service  with  high  speed  steel 
and  with  the  latest  devices  in  electric  drives.  .-Ml  of  the  tools  shown  are 
designed  and  intended  for  service  under  the  heaviest  modern  demands  and 
are  strictly  up  to  date  in  every  respect.  This  catalog  has  been  called  an 
encyclopedia  of  machine  tools  and  really  forms  the  nearest  approach  to  this 
definition  of  any  book  that  is  published.  The  excellence  of  the  illustrations 
and  other  typographical  work  is  noticeable  and  adds  its  full  share  to  the 
value  of  the  catalog. 


NOTES. 


Arch  N.  Campbell  announces  that  he  has  established  an  office  at  90 
West  street.  New  York,  and  will  handle  general  railway  supplies  of  all 
kinds.     Mr.  Campbell  was  formerly  with  the  Columbia  Refining  Company. 


Nernst  Lamp  Company. — After  a  comparative  test,  in  practical  iservlce, 
of  several  different  makes  and  types  ot  lamps  the  proprietors  of  one  of  the 
largest  department  stores  ir.  Pittsburgh  have  installed  3-glowers  Westing- 
house  Nernst  Lamps. 


National  Boiler  Washing  Company. — Mr.  White,  president  of  this 
company,  sailed  on  the  steamship  Lusitania  November  25  for  England  and 
the  Continent,  where  he  will  devote  his  time  to  the  interests  of  this  system 
of  boijer  washing. 


Forged  Ste«:l  Wheel  Company. — The  Pittsburgfh  Railway  Company  has 
placed  an  order  for  6,000  forged  steel  wheels  with  the  above  company. 
These  wheels  will  be  delivered  during  the  coming  year.  The  plant  of  this 
company,  which  is  closely  identified  with  the  Standard  Steel  Car  Co.,  is 
located  at  Butler,  Pa. 


Protectus  Company. — C.  H.  Spotts.  formerly  manager  of  the  paint  de- 
partment, and  W.  F.  Swearer,  assistant  at  the  general  offices  of  the  Joseph 
Di.xon  Crucible  C'ompany,  are  now  associated  with  the  Protectus  Company, 
Mr.  Spotts  as  secretary  and  Mr.  Swearer  as  New  York  manager.  The 
office  of  this  company  is  at   30  Church  street.   New  York. 


Steel  Pass";ni-;er  Coachhs  Ori  ered. — The  Pennsylvania  Railroad  has 
placed  orders  for  77  all- steel  passenger  cars.  This  is  in  addition  to  orders 
for  200  of  these  cars  which  were  placed  some  time  ago  and  of  which  about 
110  are  now  in  service.  Of  the  latter  order  31  will  be  made  by  the  Pressed 
Steel  Car  Company,  29  by  the  American  Car  &  Foundry  Company,  and  17 
by  the  Standard  Steel  Car  Company. 


Bettendorf  Axle  Company. — E.  E.  Silk,  formerly  associate  editor  of 
this  journal,  who  for  the  past  seven  years  has  been  in  the  railway  supply 
business  in  New  York  and  Chicago,  is  now  connected  with  the  Bettendorf 
Axle  Company  and  will  have  offices  at  1170  Old  Colony  Bldg.,  Chicago. 
Mr.  Silk  has  had  a  very  wide  and  valuable  experience  in  connection  with 
the  mechanical  department  of  railroads. 


Crocker- Wheeler  Company. — The  Estey  Organ  Co.,  the  largest  organ 
manufactiirer  in  the  world,  is  installing  electric  drives  throughout  its  works 
at  Brattleboro,  Vt.  The  contrrict  for  the  electrical  section  of  this  work  has 
been  j^iven  to  the  Crocker  Wheeler  Company  and  includes  an  order  for 
fifty-seven  induction  motors  ranging  from  i^  to  75  h.  p.  The  current  will 
be  purchased   from  cutsidc  sources. 


American  Brake  Shoe  &  Foundry  Company. — Warren  L.  Boyer,  for- 
merly with  the  Peckham  Truck  Company,  and  later  on  with  the  New  York 
Car  &  Truck  Company,  at  Kingston,  X.  Y.,  has  become  associated  with  the 
American  Brake  Shoe  &  Foundry  Company  as  assistant  in  the  engineering 
department.  His  duties  will  be  to  look  after  the  standardization  of  brake 
heads  and  brake  shoes  on  the  lines  of  the  standards  of  the  American  Street 
&   Interurban   Railway  Association. 


New  Car  Building  Plant. — The  contracts  have  been  let  for  the  new  car 
building  and  repair  plant  of  the  International  Car  Company,  Maison 
Bl.nnche  Building,  New  Orleans.  La.,  and  bids  are  now  being  received  for 
the  machinery  to  equip  it.  The  plant  will  be  a  comparatively  large  one, 
including  a  planing  mill  60  x  100  ft.,  a  blacksmith  shop  60  x  75  ft.,  machine 
shop  60  X  60  ft.,  power  house  60  x  100  ft.,  two  open  work  shops  80  x  600 
ft.,  and  an  office  building.  Mr.  A.  T.  La  Baron  is  vice-president  and  gen- 
eral manager  of  this  company.  - 


